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A fracture is a crack or rupture in the body's bones. These are typical in those who do sports or
stunts. Low bone density increases the risk of fracture. Traumatic events like injuries, accidents, or
fights cause them. The bone break produces intense pain, inflammation, numbness, and tingling. It
may potentially cause paralysis. The bone should be treated quickly if it is fractured. Ayurveda
promotes bone strength and well-being to promote rapid mending of fractures. The goal of this
research is to examine the current ayurvedic drugs that have been shown to be beneficial in the
treatment of fractures. Several sources were used to acquire the material, including review articles
published in various publications that had keywords such as fracture, Asthi, Bhagna, ayurveda,

28 Feb 2024 hematoma, and so on._The information was alsq gathered frpm the Internet. Ayurveda provides
natural methods for quick fracture recovery. Various ayurvedic products have been produced that
help in the acceleration of the healing process with minimal negative effects as compared to
conventional medical treatment. The mending of a fracture is a complicated physiological action
that occurs in four stages that overlap: hematoma development, swelling, healing, and remodeling.
It is a time-consuming procedure, and modern medication has several negative side effects. It is
shown in this research that the use of ayurvedic medications for treating fractures may shorten the
healing time while simultaneously increasing bone density.
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Introduction

Bones are a kind of tissue that has a very complicated metabolism as well as a high capability for healing itself. However,
there are certain cases, such as congenital deformities, trauma, infectious diseases, and surgery, under which this tissue is
difficult to heal on its own, and it is necessary to use a variety of treatments to cure the bone damage [1, 2].

A fracture is described as a total or partial detachment of the bone's continuity [3]. Fracture restoration is a complicated
physiological event that includes the combined engagement of hematopoietic and immunological cells in the bone marrow
[4, 5]. The fundamental concepts of fracture treatment are bone reduction, immobilization, and regeneration. Immobilization
is beneficial for preventing the fractured pieces from moving or angling [6].

Direct fracture and indirect fracture repair are two fundamental forms of bone formation. Primary (direct) fracture recovery
is characterized by relatively little callus development [7]. Primary recovery occurs seldom since the majority of fracture
heals are secondary or indirect [8]. Secondary fracture recovery takes place in four concurrent stages, according to
histological studies: hematoma formation, first inflammatory response (which lasts 2 to 4 weeks), mending (which involves
proliferation and differentiation within a month or two), and late remodeling (months or years) [9]. Fractures have a
significant clinical effect. Following a fragility fracture, there will be significant discomfort, impairment, and deformity. If
the fracture does not heal properly, the sufferer may experience long-term impairment. Other known consequences include
degenerative joint condition distal to the fracture and reflex sympathetic dystrophy [10]. In addition, the expense of
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treatment procedures to treat bone abnormalities is continually growing, resulting in a considerable reduction in the patient’s
standard of life.
Ayurveda has been the founder of all global medicines since man first considered offering an appropriate solution to his
ilinesses. Matter and energy exist in all living creatures in the combination of Dosha, Dhatu, and Mala; however, the main
vital supporting system of the body is Asthi (Bone tissue). The goal of orthopedic surgery is to "ensure stable mechanical
function of the malformed bones.” During the Vedic time, Ashwini Kumaras performed surgery such as limb replacement
and head fixation. This aspect of the therapy in Ayurveda is called BhagnaChikitsa, and it was created, performed, and
carefully recorded by the ‘famous Indian sage the Acharya Sushruta." Acharya Sushruta and others have extensively
documented the etiology, clinical features, categorization, and care of numerous traumatic musculoskeletal diseases (soft
tissue injuries, subluxations, dislocations, fractures, and so on) [11]. Ayurvedic system also includes a variety of plant spices
that are used in the management of fracture healing.
Substances found in plant species, such as phytochemicals, vitamins, and a multitude of other nutrients, have been known to
cure and prevent illness since ancient times. These components were used to cure illnesses as well as to prevent a variety of
diseases. Bone fractures that are caused by injury, infection, or tissue inflammation may be repaired by the proliferation and
regeneration of cells, which are cell-based processes. Plants may contain compounds that, in addition to promoting bone
recovery, may also reduce bone loss by suppressing osteoclast cells, increasing osteoblast cell proliferation, and decreasing
inflammatory processes, without generating the severe adverse effects associated with synthetic drug treatments [12-16].

The Impact of Trauma on Asthi (Bones)

Bhagna is created from the words bhanj-dhatu and Katupratyaya, both of which signify break. Bhanj implies motion, which
further indicates breaking. Trauma to the bones manifests itself in several ways. Acharya Susruta paid close attention to this
issue and discovered that not all bones have the same sort of damage response [17]. He then divided these impacts into
several categories and associated them with the kinds involved, as shown below

e Tarunasthi (Cartilage) — Bend

¢ Nalkasthi (Long bones) —Break

o Kapalasthi (Flat bones) — Crack

¢ Ruchkasthi (Teeth) — Fragmented

¢ Valayasthi (Curved bones) - Crack

Classification of Fracture According to Ayurveda
Susruta's, Madhavakara's, Chakradatta's, Bhavaprakash's, and Gadanigraha's classifications of Bhagna (meaning to break)
are similar. Vagbhata has a different point of view on this. Charaka has not been assigned a classification.

Susruta’'s Classification
Skeletal injuries are classified into two groups based on the structure damaged [18].
¢ Sandhimukta (Joint Dislocation)
¢ Kandabhagna. (Bone Fracture)

Vagbhata’s Classification
Vagbhata has used several terminologies to describe the same categorization [19], such as -
¢ Sandhibhagna
¢ Asandhibhagna.

Madhukoshvyakhya Classification
Aside from these categories, Madhukoshvyakhya further categorized the Bhagna based on their clinical manifestations [20]
as follows:
e SavranaBhagna (compound fracture)
Breakage of bone associated with the wound, i.e., bone that emerges from the site soon after damage [21].
e AvranaBhagna (closed fracture)
When a bone is broken yet there is no apparent wound on the skin

Clinical Features of Kandabhagna (Bone Fracture)

History and clinical symptoms might reveal the existence of a fracture. The clinical indicators reported in Ayurvedic texts
are the same as those presented in any current medical textbook. Susruta's work in this regard is so flawless that it leaves
little space for improvement even now. He also described effects and symptoms as both common as well as specific qualities
(Figure 1).

Shvyathubahulyam (Marked Inflammation) -a hairline or comminuted fracture will usually be accompanied by mild to
serious inflammation.

Sparshasahisnutvam (Tenderness) - tenderness is a common symptom that may be seen in many kinds of cracks in bone
without exception.

Avapidyamaneshabda (Crepitus) - the occurrence of crepitus is a clinically confirmed indication of cracks in bones.
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Vividhavedanapradurbhavah (Different Varieties of Pains) -The broken bone creates a variety of pains until it is reduced and
immobilized, this is dependent on the form of the trauma, the number of bone fractures, the displacements of the pieces, and
the type of the soft tissue damage sustained.

SarvasuAvasthasu Na Sharmalabha (Having Difficulty Finding Relaxation in Any Posture) - A crack in the bone causes ache
and discomfort to the sufferer until the fracture is immobilized. The pain is such that the sufferer feels restless in any
position in which the broken component is present [22].

Vividhavedanapradu
rbhavah (Different
varieties of pains)

Figure 1. Clinical features of Kandabhagna

Complications (Upadrava)

The complications of a bone injury have been described by Acharya Dalhana as local and systemic [23] (Figure 2).

Local complications Malunion and fracture fragmentation are two local consequences. Swelling, discomfort, and
vascularisation, which may lead to gangrene, are some of the complications that can arise as a result of heavy bandaging.
systemic complications Fever, abdominal discomfort, and the cessation of excreta routes such as urine and feces are
examples of systemic problems.

Figure 2. Complications emerge at various stages of the fracture healing process

Four Principles of Avurvedaare Used in the Healing of Bone
Ayurvedic principles are applied in the treatment of fractures in four ways (Figure 3).
e Anchan- the act of applying traction.
e Pidana- Local pressure adjustment.
o Sankshep- Opposition and stability of a shattered bone segment.
e Bandhan- Immobilization [24].
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Figure 3. Ayurveda uses four principles to treat fractures

Sushruta established the theory of fracture reduction, which is being used today. He believes that the doctor should first
apply pressure to both sides of the fragments (Anchana), then raise the depressed pieces (Peedana). By adjusting the
dislocated parts independently, they should be brought into direct connection with one another. (Sankshepana). These four
concepts focus on achieving appropriate alignment of shattered fragments prior to complete immobilization (Bandhana).
Immobilization: One of the most important approaches in healing is the effective immobilization of the fractured limb, and
Sushruta has properly detailed the use of splints for this phase. He hasbeen chosen several significant tree barks for this
reason. He has been advised to use tree bark such as Ficusreligiosa, Bambusa, Terminalia Arjuna, and others for support
[25].

Initial Management

Yogratnakara has recommended that cold water should sprayed on the damaged region as a first aid technique, followed by
the application of a layer of mud soon after the incident or upon becoming aware that Bhagna (skeletal injury) has occurred
[26]. However, this method is only appropriate in the case of Avrana (closed injuries) kind of Bhagna (skeletal injuries). In
the management of general trauma and sports injuries, the use of cold water or ice packs is a very effective technique that is
still extensively used today [27].When a body is injured, different pathophysiological mechanisms and the metabolic
response of the body to the trauma are triggered almost instantly. The bleeding from the damaged arteries, which results in
rapid local swelling, the activation of pain receptors, which results in discomfort at the wounded location, the rise in local
metabolic rate, and the induction of the sterile inflammatory response are all very significant. Immediate use of cold water or
an ice pack to the damaged areas reduces hemorrhage and swelling in the region, resulting in decreased blood loss and
swelling [28].

Ayurvedic Management of Different Kinds of Fracture

AvranaBhagna (Closed Skeletal Injuries)

BhagnaSthapana (Reduction)
This is the fundamental concept of fracture treatment, and it has been carried out when it is necessary. It refers to the repair
of fractured parts or a displaced joint to their locations after a fracture or dislocation. It has been emphasized by Acharya
Sushruta in particular that the methods of closed reduction should be practiced through the application of different forces
such as Aanchhana (traction), Peedana (compression), Sankshepana (reduction and compression), as well as Unmanna
(pulling upwards) and Vinmanna (pressing downwards), among others [28].

Bandhana (Immobilisation)
It is necessary to immobilize or stabilize the injured area until the damage has healed or the fractured fragments have
become sticky after the injury has been repaired. Two types of immobilizations have been promoted for this purpose: Kusha
and Bandhana (Splintage or external immobilization) and KapaatShayana (fracture bed).

Sukhchestaprasara (Physiotherapy)
This is important to return the injured portions of the body to their pre-injury state as soon as possible, primarily through
strengthening the bones and soft tissues. Slowly raising weight bearing has been described in the SushrutaSamhita for the
treatment of cracks in the bones of the palm (metacarpals) [29]. In order to regain stability, the sufferer first holds Mritpinda
(a lump of clay), then Lavana (salt), and last Pashana (a piece of stone) in his hand.

SavranaBhagna (Open Fractures)
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They are skeletal injuries that are linked with a wound over the damaged region, and they are termed "open™ (formerly
"compound") fractures. These were characterized as damages in which the soft tissue that envelops the fracture is ruptured,
allowing the deeper bone to connect with the external area [30]. A specialized treatment strategy is required for such injuries,
which offer a high risk of infection. In these situations, tissue care and therapy to maintain healthy soft tissue and skin cover
continue to be the top focus. If a fracture is open, the major goal of treatment is to bring the fracture together while also
preventing or eliminating wound infection [31].

When Sushruta addressed the healing of open fractures, he understood the importance of this element, suggesting that the
lesion should be cleansed using decoctions coupled with a proper quantity of Ghrita (clarified butter) and Madhu (honey)
[32].

Vishmolvana Samhita Bhagna (Mal-united Fractures)
Mal-union of fractures, especially fractures of the extremities, impairs limb function and causes visual deformity. Sushruta
explained the theory of osteoclasis for such misaligned fractures. According to this theory, mal-united bones are re-fractured
and treated in the same way as new fractures. This fundamental notion is still used in current science today [33].

Treatment with Medication or Adjuvant Therapy

Many things may impact the healing process, according to Ayurveda. Certain drugs, a proper diet, and following the
appropriate lifestyle may all help to speed up the healing process. The Panchbhautika theory (theory of the five basic
elements), the Rasa panchaka theory (Ayurvedic theory of five principles of drug actions), the Dhatunirmaan theory
(Ayurvedic theory of tissue nutrition), and the Samanyavishesha theory all hold that external substances can influence any
event in the body, whether physiological or pathological (principle of similarity and dissimilarity). Ayurvedic texts have
suggested a number of different ways to treat this problem, both on a systemic level and on a local level. Here are a few
examples:

Oral Medication
Patients suffering from skeletal injuries are given boiling milk from a primiparous cow combined with Madhura Aushadha
(herbal medications from a specific gana (group) called KakolyadiGana) [33]. First thing every morning, take a powder of
Laksha (Lecca), and Ghrita. Arjuna powder, Laksha powder wheat (seeds of Triticumaestivum), and Asthishrinkhla
(Cissusquadrangularis Linn) are also included, as well as Ghrita (clarified butter) and milk [34].

Parenteral Therapy
Bhagna (skeletal injuries) found in the top part of the body must be handled with Mastishkya (put cotton well immersed in
oil over the head injuries), Karanpurana (putting oil into the ear injuries), and Nasya (nasal therapy).

Local Medication
Before the implantation of splints, a variety of remedies, including decoctions, pastes, oils, and Ghritas (clarified butter),
were suggested for local use.

Dietary Recommendations from Ayurveda during the Healing of a Fracture

The sufferer should take meals that are nutritious to the body and do not cause heartburn, such as rice, ghee, meat juice,
milk, and so on, in appropriate proportions. This is true even in current orthopedics, where calcium-rich meals such as milk
and meat are recommended to aid in the healing of fractures. According to the Bhavaprakasha, Avidahiannam, and
pishtaannam (items that are difficult to digest) are also prohibited from consumption.

In such conditions, lavana [salty], katuka [pungent], kshara [alkaline], amla [sour], maithunam [copulation], aathapaseva
[exposure to sunshine], ruksha [dry meals or non-fatty foods] are not recommended [35].

The Importance of Plants in Ayurvedic Fracture Treatment

Different types of plants are used in Ayurvedic medicine to treat fractures and other injuries each plant shows a variety of
mechanisms (Table 1).

According to current estimates, around 80% of people in underdeveloped nations still depend on ancient medicine, which is
mostly based on herbs and wildlife spices, for their primary medical care. A growing number of people are turning to herbal
remedies, and their popularity is growing by the day. Because of their efficacy, few complications, and comparatively cheap,
Medicinal herbs are often favored over pharmaceutical treatments. It also has great potential in the global segment. Herbal
remedies are expected to grow at a rate of 20% each year, according to estimates. In response to some of the negative side
effects or ineffectiveness of modern medicine, the therapeutic benefit of herbal remedies has attracted the attention of
medical researchers, who are now turning to herbal remedies for the cure of some serious illnesses, such as osteoporosis [36]
and bone fractures.

The word "Ayurveda" may be described as "lifespan knowledge (Veda)" or "lifestyle knowledge" (ayu). However, this
information has been preserved in ancient Indian literature, which is referred to as the Veda collectively [37].

In the search for new active metabolites, compounds derived from plants are a valuable source of information. Many
researchers have focused their attention on compounds obtained from nature because they have the potential to enhance bone
regeneration processes while also avoiding negative side effects. Because of the existence of antioxidant and anti-
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inflammatory qualities, these chemicals may have a variety of particular pharmacological actions on osteoclast activity and
differentiation, which may help to improve the overall health of the bone [38].
Bone-cell growth was increased by Gendarus vulgaris ethanol extract, whereas Drynaria quercifolia was shown to have no
impact on bone-cell growth in rat bone marrow stroma cells [39]. Herbal extracts have also been shown to promote the
growth of osteoblast-like cells [40].

Table 1. Different parts of the plant are employed in the healing of bone fractures.

Plant Part used System
Ficusreligiosa Young bark and stem bark Ayurveda
Cissusquadrangularis Stems Ayurveda
Cryptolepis buchananii Stems and leaves Ayurveda
Aloe vera gel and latex Ayurveda
Crocus sativus Stigma Ayurveda
Curcuma longa Rhizome and tuberous Ayurveda
Bambusaarundinacea stems and leaves Ayurveda
Terminalia arjuna Bark Ayurveda
Psoraleacorylifolia Seeds and flowers Ayurveda
Achyranthesbidentata Roots Ayurveda

Ficusreligiosa

In Ayurvedic culture, the young bark of Ficusreligiosa (family: Moraceae) has long been used to treat fractured bones [41].
Action: It has been shown that the leaf extract of F. religiosa contains significant concentrations of tannins, phenols,
triterpenoids, glucosides, and sterols. Flavonoids, steroids, and tannins have all been shown to have analgesic and anti-
inflammatory properties. There has been evidence that excessive releases of nitric oxide (NO) may have detrimental
consequences on tissue damage and inflammation. Several studies have shown that tannic acid and polyphenols are effective
inhibitors of NO synthetase activity and NO generation, which is independent of their antioxidant properties. As a result, the
reported properties such as reducing swelling and analgesic effects are due to the tannin concentration of this plant [42].

Cissus quadrangularis
Cissus quadrangularis (family: Vitaceae), is an Indian herb that has been used for thousands of years [43]. It has been shown
to accelerate the recovery phase in dogs with experimentally broken radius-ulna fractures, as shown by radiographic and
histological investigations [34].
Action: Cissus quadrangularis contains a significant amount of anabolic steroidal compounds, as well as calcium and
phosphorus. The steroidal compounds derived from C. quadrangular shape have been found to have a significant impact on
the rate of fracture healing as well as increase the mineralization of the callus [44].

Cryptolepis buchanani
Cryptolepis buchanani (Ganglong, Asclepiadaceae) is a climbing tree that is frequently utilized in Southeast Asian
traditional remedies. And it has historically been used to cure broken bones.
Action: Cryptolepis buchanani have antimicrobial properties [45]. Cryptolepis buchanani extract has been demonstrated to
have analgesic, swelling-reducing, and chondroprotective effects. The stem of Cryptolepis buchanani has been shown to
reduce muscular and joint discomfort. Depending on the type of fracture, various portions of the herb are employed in
certain ways, such as local treatment and systemic usage [46].

Aloe vera
Aloe vera is a medicinal herb that has been used to treat many ailments since ancient times and belongs to the Liliaceae
family.
Action: The active ingredients in this plant include anthraquinone, polysaccharides, superoxide dismutase, glycoprotein,
lectin, vitamins C and E, and minerals, which have anti-inflammatory and wound-healing properties [47].
It also contains the proteins (alloktin), that stimulate the progenitor osteoblasts from skeletal stem cells, increase osteoblast
cell differentiation, stimulate Activator of Nuclear Kappa B Ligand (RANKL) signaling, increase Vascular Endothelial
Growth Factor (VEGF), Bone Morphogenic Protein (BMP), and osteoprotegerin (OPG), and inhibit osteoclast genesis in
order to accelerate bone remodeling process [48].

Crocus sativus
It is a blooming plant belonging to the genus Crocus, and it is often referred to as Saffron crocus. Crocussativus is also
widely used in folk medicine to treat a broad range of diseases, including as an antispasmodic, expectorant, stomachic,
aphrodisiac, and emmenagogue [49].
Action: Crocin, the primary constituent of saffron, is a water-soluble carotenoid with significant health advantages [50].
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Crocin may also protect against bone diseases such as osteosarcoma and articular cartilage degradation, according to new
research. This is because crocin is antioxidative, which means that it can help repair damaged cartilage and keep bones from
weakening because of oxidative damage and inflammation [51] also shows an anti-inflammatory effect [52].

Curcuma longa
Curcumin has long been used in herbal medicine due to its many pharmacological effects [53]. Although research on the use
of curcumin in bone damage therapy has been limited, findings show that curcumin may have a positive impact on bone
remodeling [54].
Action: Curcumin is the main constituent of turmeric. Curcumin treatment was shown to reduce the concentration of
numerous proinflammatory cytokines such as IL-1, IL-2, IL-6, TNF-, and MIP1[55]. as well as NF-B activity, resulting in a
reduction in inflammatory processes [56].

Bambusa arundinacea
Bambusa arundinacea (Bamboo, family Poaceae), popularly referred to as bamboo, is a plant that helps to reduce swelling,
which in turn aids in the repair of fractures.
Action: It contains benzoic acid, traces of cyanogenic glycoside, and silicon compounds, all of which aid in the healing of
fractures. In addition, it contains calcium, phosphorus, and zinc. Fracture healing is accomplished by the administration of a
paste made from stems or leaves by orally or application to the skin of the paste [57].

Terminalia arjuna

The plant Terminalia arjuna is a member of the Combretaceae family. Its ayurvedic virtues and many applications were
discussed in the Charaka Samhita and the Ashtang Hridayam. According to Charakdatta, the consumption of arjuna with
milk is beneficial in treating illnesses such as heart problems, upset stomach, pyrexia, hemorrhages, and bleeding as well as
fractures and associated injuries [58].

Action: Because of its astringent properties, it aids in the healing and joining of wounds. The bark paste is applied topically
to wounds and ulcers, and it is very effective in facilitating the alliance of fractures. it also contains Anabolic steroids that
promote fracture healing [59].

Psoralea corylifolia
It is a vital plant in the Tamil (Indian), as well as Chinese medicine and Indian Ayurvedic systems of medicine. It is also
known as Vakuchu in India and is a member of the Fabaceae family.
Action: Psoralen (PSO) is an active chemical found in P. corylifolia extract that stimulates the production of new bone tissue.
P. corylifolia is also used as a tonic and food additive in Chinese medicine to treat joint problems, bone fractures,
leukoderma, and psoriasis, among other ailments. P. corylifolia seeds show properties of inhibiting oxidation, reducing
swelling, and antibacterial effects [60].

Achyranthes bidentata

It is a member of the Amaranthaceae family and is frequently known as Chaff-flower. It is widespread across the tropical
globe. A. bidentata contains active phytoconstituents such as oleanolic acid glycosides, saponins, ecdysterone, ketosteroids,
and flavonoids, which have benefits such as liver and kidney improvement, bone and muscle strengthening, improving blood
flow with the discharge of blood stasis, and greater durability [61-63].

Action: A. bidentata has five unique oleanolic acid glycosides that have bone-stimulating activities by blocking the
production of osteoclasts. The flavonoid quercetin found in A. bidentata has been shown to inhibit osteoclast development
[64].

Recent Ayurvedic Products used in Bone Healing Treatment
Several plant-derived drugs, including Boniheal Tablet, Ossigen Capsule, and Hadjod, have been documented and used in
Ayurvedic medication for the treatment of fractures [65] (Figure 4).

Repair fracture by promoting fast bone recovery

AYURVEDIC - — — >
PRODUCT Increase bone calcification , Anti-inflammatory effect

Figure 4. Effect of different ayurvedic products on fracture healing

Boniheal Tablet
It is a Phyto-Mineral Ayurvedic medication used to cure fractures and other bone problems. It supports bone strength and
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aids in the maintenance of proper bone density. This Ayurvedic herb aids in the repair of fractures by promoting quicker
bone recovery. It also has the additional effect of increasing osteoblastic function and promoting bone calcification. Boniheal
tablets are prepared from plants and minerals that have been organically collected. Natural calcium, magnesium, and other
minerals abound in its potent ingredients.

Ossigen Capsules
They are a natural Ayurvedic solution that helps to mend fractures while also strengthening bone structure. It stimulates the
production of osteoblasts, which are responsible for the build-up of calcium in the bones. Ossigen Capsules are well-known
for their effectiveness and safety. They are the most often used kind of medication for bone regeneration. This Ayurvedic
medication boosts growth hormone and raises blood calcium levels. Ossigen Capsule is most often used to cure fractures,
osteoporosis, and osteopenia.

Hadjod
Hadjod are Ayurvedic tablets, that help in the strengthening of bones and the recovery of fractures. It possesses anti-
inflammatory effects that are beneficial in the treatment of fracture pain. Hadjod is a natural compound that is both safe and
efficacious. It is most often prescribed for bone and joint health.

Conclusion

Fracture healing is a complicated physiological action that involves four continuous stages. Hematoma production, swelling,
recovery, and remodeling are the four overlapping stages of the fracture healing process. As a complicated condition,
fracture demands a strategy that is both logical and comprehensive in order to be effectively managed. Various drugs are
being recommended for the healing of bone fractures and other bone-related consequences, having varying degrees of
success in various studies. Extensive safety considerations are paramount in therapy since currently available medications
(bisphosphonates, pain relievers, and anti-inflammatory pharmaceuticals) in treating bone fractures are linked with several
negative side effects. Ayurvedic treatment, as well as medications and their respective phytoconstituents, have a significant
potential function in modifying bone health, as well as in improving the recovery time of bone formation and significantly
reducing inflammation. These phytoconstituents have many benefits over current conventional pharmaceutical formulations,
including a lower cost and fewer unwanted side effects. These features of phytoconstituents make them acceptable for use in
herbal medications as alternatives to many existing synthetic treatments in the industry, that are expensive and associated
with negative effects.
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