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A B S T R A C T

Ghee, a traditional form of clarified butter, has been used for centuries in Ayurvedic medicine for its numerous 
health benefits. Recent scientific studies have begun to elucidate the molecular mechanisms by which ghee may 
support bone and joint health. This review explores the bioactive components of ghee, including short-chain fatty 
acids (SCFAs), medium-chain fatty acids (MCFAs), and fat-soluble vitamins (A, D, E, K2), and their potential 
therapeutic effects on bone density, joint lubrication, and inflammation. SCFAs in ghee can potentially improve 
joint lubrication and reduce inflammation. MCFAs and conjugated linoleic acid (CLA) exhibit anti-inflammatory 
properties, modulating cytokine production and oxidative stress pathways. Vitamins D and K2 in ghee can play 
potentially crucial roles in calcium metabolism and bone mineralization, while vitamin A supports immune 
regulation and cartilage health. This review integrates traditional knowledge with contemporary scientific 
research, highlighting the potential of ghee as a complementary therapy for conditions such as osteoporosis and 
arthritis. By understanding the molecular mechanisms involved, future studies can focus on this field to shed a 
light on different effects of ghee on bone and joint health.

1. Introduction

Ghee, a form of clarified butter that has been a main composition of 
Indian cuisine and Ayurvedic medicine for centuries, has received 
attention for its potential benefits [1]. Derived from cow’s milk, this 
traditional food undergoes a steeping and skimming process to remove 
impurities and water content, resulting in a rich, golden liquid that is 
known for its unique flavor and smoke point (~250 ◦C) [2,3]. Beyond its 
culinary uses, ghee is valued in Ayurveda for its healing properties, 
including its benefits on the health of the nervous system, digestive 
system, skin, vision, respiratory system, cardiovascular system, and 
bones [1]. Although studies on the beneficial effect of ghee on bone and 
joint health are limited [4–6], with its active compounds, it can be hy-
pothesized that ghee has a potentially beneficial effect on bone health. 
However, many studies are needed in this field.

One of the primary components that make ghee beneficial for bone 
health is its rich content of fat-soluble vitamins including vitamins A, D, 
E, and K2 [7]. Vitamin K2 is especially important for bone metabolism. It 
plays an important role in calcium regulation, ensuring that calcium is 
deposited in the bones and teeth instead of the arteries, thus increasing 

bone density and reducing the risk of osteoporosis and fractures [8]. The 
presence of vitamin D in ghee oil increases the absorption of calcium and 
increases its effectiveness in maintaining bone health [9]. Ghee oil also 
contains conjugated linoleic acid (CLA) [10], a type of fatty acid that has 
anti-inflammatory properties [11]. Chronic inflammation is a known 
cause of conditions such as arthritis [12]. In addition, the butyrate 
content of ghee oil is another aspect that is worth noting [13]. Butyrate 
is a short-chain fatty acid (SCFA) that serves as a key energy source for 
colon cells and has anti-inflammatory effects on the gut [14]. A healthy 
gut microbiome is essential for optimal absorption of nutrients, 
including those critical for bone health such as calcium and phosphorus 
[15]. Therefore, ghee’s ability to support gut health indirectly contrib-
utes to stronger bones and healthier joints.

From an Ayurvedic point of view, ghee is a "rasayana" or a rejuve-
nating substance that promotes longevity and vitality. It is used to treat 
various ailments and is believed to increase the body’s ability to heal 
and repair itself. Ayurvedic practitioners advocate the use of ghee oil for 
its benefits in lubricating joints, increasing flexibility, and reducing joint 
pain [1]. This traditional knowledge, along with modern scientific in-
sights that require new studies, can lead to the inclusion of ghee oil as an 
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adjunctive approach to bone and joint problems.
Despite these promising properties, it is important to approach ghee 

consumption in moderation. Ghee oil is rich in saturated fat and calories, 
and consuming too much of it can lead to adverse health effects such as 
weight gain and increased cholesterol levels [16]. Therefore, it is 
important to balance ghee consumption with other healthy eating 
practices.

The aim of this narrative mechanistic review is to investigate the 
mechanism of action of the potential active compounds of ghee oil in 
maintaining and enhancing skeletal health so that the current study can 
be a roadmap for future studies in this field. By bridging traditional 
knowledge and contemporary research, we seek to provide a compre-
hensive understanding of how this ancient superfood can contribute to 
modern health practices.

2. Types of ghee and nutritional composition

There are different types of ghee derived from different animal milks 
including cow, buffalo, goat, sheep, camel, mare, horse, etc. [1]. Cow 
ghee is the most common type of ghee used in various cuisines and 
traditional medicine systems like Ayurveda. Cow ghee is known for its 
golden yellow color, which comes from the presence of beta-carotene, a 
precursor of vitamin A [17]. Buffalo ghee is whiter and has a higher fat 
content compared to cow ghee [18]. A2 ghee is made from the milk of 
cows that produce A2 beta-casein protein, which is considered easier to 
digest and less likely to cause inflammation compared to A1 beta-casein 
protein [19]. Organic ghee is produced from the milk of cows that are 
raised on organic feed without the use of synthetic fertilizers, pesticides, 
or genetically modified organisms (GMOs) [18]. Desi ghee, known as 
traditional ghee, is made using traditional methods, often from cultured 
butter, which is churned from curdled milk. Desi ghee is praised for its 
authentic taste and higher nutritional value [20].

The nutritional composition of ghee can vary slightly depending on 
the type of milk used, the diet of the animals, and the method of prep-
aration. Palmitic Acid (C16:0), stearic acid (C18:0), myristic acid 

(C14:0), and butyric Acid (C4:0) are predominant saturated fatty acids 
(SFAs) in cow, sheep, camel, and buffalo ghee. Instead of butyric Acid 
(C4:0), capric acid (C10:0) is more frequent in goat ghee. Oleic Acid 
(C18:1), linoleic Acid (C18:2), and linolenic Acid (C18:3) are almost 
predominant monounsaturated fatty acids (MUFAs) and poly-
unsaturated fatty acids (PUFAs) in different types of ghee, respectively. 
Along with fatty acids, fat-soluble vitamins (A, D, E, and K2) and CLA 
can be mentioned as other main components of ghee [1].

3. Potential biological mechanisms of action of ghee on bone 
and joint health

Given mentioned bioactive compounds of ghee, some of the potential 
health benefits of ghee on bone and joint can be noted. These can be 
categorized as beneficial effects of ghee on bone density, joint health, 
and inflammation.

3.1. Bone density

Ghee contains significant amounts of fat soluble vitamins, which play 
a critical role in bone metabolism (Fig. 1). Vitamin K2 facilitates the 
carboxylation of bone proteins, including osteocalcin and matrix Gla- 
protein (MGP). Carboxylated osteocalcin binds to the bone mineral 
hydroxyapatite, strengthening the bone matrix. Vitamin K2 inhibits the 
activity of osteoclasts (bone-resorbing cells), reducing bone resorption 
and helping to maintain bone density [8]. This is particularly beneficial 
in conditions like osteoporosis where bone resorption outpaces bone 
formation. Vitamin K2 works synergistically with Vitamin D to enhance 
calcium absorption and utilization in bones [21]. Vitamin D increases 
the production of osteocalcin, which Vitamin K2 activates [21], thereby 
optimizing bone health. Therefore, the combination of vitamin D with 
vitamin K2 in ghee can potentially have a better effect than the 
administration of vitamin D or vitamin K2 alone on bone health.

Vitamin D is converted in the body to its active form, calcitriol. 
Calcitriol binds to vitamin D receptors in various tissues, including the 

Fig. 1. The possible mechanism of ghee on bone metabolism.
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intestines, bones, and kidneys, to regulate calcium and phosphate 
metabolism. This regulation is critical for maintaining bone homeostasis 
and promoting bone growth and remodeling. Calcitriol stimulates os-
teoblasts, the cells responsible for bone formation [9]. It regulates the 
expression of genes involved in bone matrix production and minerali-
zation such as osteocalcin, osteopontin, calbindin, and receptor acti-
vator of nuclear factor kappa-В ligand (RANKL), thereby promoting 
bone growth and repair [22]. Vitamin D is crucial for the absorption of 
calcium in the intestines. It enhances the efficiency of calcium absorp-
tion, ensuring that enough calcium is available in the blood for bone 
formation and maintenance [23]. Moreover, vitamin D helps regulate 
the production of parathyroid Hormone (PTH), which in turn controls 
calcium levels in the blood. When calcium levels are low, PTH is released 
to increase calcium by resorbing it from bones. Adequate levels of 
vitamin D help keep PTH levels in check, preventing excessive bone 
resorption and maintaining bone density [24].

Vitamin E influences bone remodeling by regulating the expression 
of genes involved in osteoblast and osteoclast differentiation. The key 
signaling pathways of bone metabolism that be affected by vitamin E are 
RANK/RANKL/osteoprotegerin (OPG), Wnt/β-catenin, and oxidative 
stress signaling, thereby favoring bone formation over resorption [25].

Vitamin A plays a crucial role in bone health through its involvement 
in the regulation of osteoblast and osteoclast activity, which are essen-
tial for bone remodeling. At the molecular level, retinoic acid, the active 
metabolite of vitamin A, binds to nuclear receptors (RARs and RXRs) 
that regulate gene expression critical for bone formation and resorption. 
Retinoic acid modulates the expression of genes involved in the differ-
entiation and function of osteoblasts, and osteoclasts. It enhances the 
synthesis of bone matrix proteins like collagen, while also promoting 
osteoclast differentiation and activity through the upregulation of 
RANKL and OPG, which are key regulators of osteoclastogenesis [26]. 
This dual action of vitamin A ensures balanced bone remodeling, which 
is essential for maintaining bone density and strength. However, vitamin 
A has been proposed to counteract vitamin D’s role in enhancing cal-
cium absorption and maintaining stable serum calcium levels. Conse-
quently, elevated levels of vitamin A might impair vitamin D function 
[27]. Thus, vitamin A could have both beneficial and detrimental effects 
on bone health.

Ghee is a rich source of various fatty acids, including CLA, which are 
known for their potential benefits in promoting bone and joint health. 
The composition of these fatty acids can significantly influence the 
body’s inflammatory responses, calcium metabolism, and overall skel-
etal health. SCFAs have been shown to activate the Wnt/β-catenin 
signaling pathway [28], which is crucial for osteoblast differentiation 
and bone formation [29]. By enhancing this pathway, SCFAs promote 
bone anabolic processes and improve bone density. SCFAs can also 
enhance the differentiation of mesenchymal stem cells into osteoblasts, 
the cells responsible for bone formation. This is mediated through 
various signaling pathways, including the activation of Runx2, a key 
transcription factor for osteogenesis [30].

MUFAs promote the differentiation and activity of osteoblasts. This 
process involves the upregulation of genes associated with osteogenesis, 
such as Runx2 and osterix, leading to increased bone matrix production 
and mineralization [31]. In addition, MUFAs reduce the formation and 
activity of osteoclasts. This is achieved by downregulating the expres-
sion of RANKL, a critical factor for osteoclast differentiation and acti-
vation [32].

Omega-3 PUFAs activate peroxisome proliferator-activated receptor 
gamma (PPARγ) [33], a nuclear receptor involved in the regulation of 
bone metabolism [34]. PPARγ activation promotes the expression of 
genes that enhance osteoblast differentiation and inhibit osteoclast ac-
tivity, thereby improving bone density and strength [34]. Omega-3 
PUFAs also improve calcium absorption in the intestines and enhance 
calcium deposition in bones. This effect is mediated through the upre-
gulation of calcium transport proteins and the modulation of hormones 
involved in calcium homeostasis, such as calcitonin and parathyroid 

hormone [35].
CLA promotes the differentiation and activity of osteoblasts, the cells 

responsible for bone formation. This effect is mediated through the 
activation of PPARγ, which upregulates the expression of osteogenic 
genes such as Runx2 and osterix [36,37]. Enhanced osteoblast activity 
leads to increased bone formation and improved bone density. More-
over, CLA inhibits the formation and activity of osteoclasts. This is 
achieved by downregulating the expression of RANKL and upregulating 
the expression of OPG. By reducing osteoclast activity, CLA helps to 
maintain bone density and prevent bone loss [38].

3.2. Joint health

Vitamin K2 helps protect cartilage by promoting the synthesis of 
cartilage matrix proteins. This helps maintain the structural integrity of 
cartilage, which is essential for joint function and mobility [39].

Vitamin D receptors are present in cartilage tissue, and vitamin D 
helps maintain cartilage health by promoting the expression of cartilage- 
specific proteins, such as type II collagen and aggrecan. Type II collagen 
provides tensile strength to the cartilage matrix, while aggrecan, a 
proteoglycan, contributes to the compressive resilience by attracting 
water molecules, ensuring cartilage’s ability to withstand mechanical 
stress [40]. Moreover, vitamin D signaling influences the expression of 
matrix metalloproteinases (MMPs), enzymes involved in the degrada-
tion of extracellular matrix components. By regulating MMP activity, 
vitamin D helps prevent excessive cartilage breakdown, thereby pro-
tecting against degenerative joint diseases such as osteoarthritis [41].

Vitamin E protects cartilage from oxidative damage and inflamma-
tion, both of which contribute to cartilage degradation in conditions like 
osteoarthritis. By preserving cartilage health, vitamin E helps maintain 
joint function and mobility. Moreover, vitamin E’s antioxidant proper-
ties help to maintain the quality of synovial fluid, ensuring smooth joint 
movement and reducing the risk of joint deterioration [42].

Vitamin A contributes to the maintenance of cartilage, the flexible 
connective tissue in joints. It supports the health of chondrocytes, the 
cells responsible for cartilage production and maintenance, promoting 
joint health and function. Adequate vitamin A levels help preserve 
cartilage integrity and prevent joint deterioration [43].

SCFAs inhibit the activity of matrix metalloproteinases, enzymes that 
degrade cartilage extracellular matrix components such as collagen and 
proteoglycans. By suppressing MMP activity, SCFAs help preserve 
cartilage integrity and prevent joint degeneration [44].

By neutralizing reactive oxygen species (ROS), MUFAs protect 
chondrocytes (cartilage cells) from damage, thus preserving cartilage 
integrity and promoting joint health [45,46]. Omega-3 PUFAs stimulate 
the production of aggrecan and collagen, essential components of the 
cartilage extracellular matrix. This stimulation supports the mainte-
nance and repair of cartilage, enhancing joint flexibility and resilience 
[47]. Additionally, omega-3 PUFAs improve the quality of synovial 
fluid, which reduces joint friction and wear [48].

CLA inhibits the activity of matrix metalloproteinases, enzymes that 
degrade the extracellular matrix components of cartilage such as 
collagen and proteoglycans. By suppressing MMP activity, CLA helps to 
preserve cartilage integrity and prevent joint degradation [49].

3.3. Inflammation

By modulating inflammatory cytokines and reducing oxidative 
stress, Vitamin K2 can alleviate symptoms of inflammatory joint diseases 
like arthritis. Vitamin K2 exerts its anti-inflammatory effects by down-
regulating pro-inflammatory cytokines such as tumor necrosis factor- 
alpha (TNF-α), interleukin-1beta (IL-1β), and IL-6, which are involved 
in the pathogenesis of arthritis. Vitamin K2 inhibits the nuclear factor 
kappa-light-chain-enhancer of activated B cells (NF-κB) signaling 
pathway, which is a crucial regulator of these inflammatory cytokines, 
thereby reducing inflammation at the molecular level [50]. Moreover, 

M. Falahatzadeh et al.                                                                                                                                                                                                                         Prostaglandins and Other Lipid Mediators 175 (2024) 106902 

3 



vitamin K2 enhances antioxidant defense mechanisms by upregulating 
the expression of antioxidant enzymes like superoxide dismutase (SOD) 
and glutathione peroxidase (GPx) [51]. These enzymes mitigate oxida-
tive stress by neutralizing reactive oxygen species (ROS), which are 
known to exacerbate inflammation and joint damage in arthritis. By 
reducing oxidative stress, Vitamin K2 helps to protect joint tissues from 
oxidative damage and further inflammatory responses.

Vitamin D exhibits significant anti-inflammatory properties that can 
help reduce joint inflammation [52]. It achieves this by modulating the 
immune response, which involves influencing the activity of various 
immune cells. One of the primary ways vitamin D exerts its 
anti-inflammatory effects is by reducing the production of 
pro-inflammatory cytokines, such as TNF-α, IL-6, and IL-17 by inhibition 
of NF-κB [53], which play key roles in the pathogenesis of inflammatory 
joint diseases. Vitamin D also promotes the production of 
anti-inflammatory cytokines, such as IL-10, which helps to counterbal-
ance the inflammatory response [54]. Furthermore, vitamin D can 
inhibit the differentiation and proliferation of T-helper 17 (Th17) cells, a 
subset of T cells that produce pro-inflammatory cytokines and are 
implicated in the pathogenesis of RA [55–57]. Additionally, vitamin D 
can enhance the regulatory T cell (Treg) population, which plays a 
critical role in maintaining immune tolerance and preventing autoim-
mune responses [58].

Vitamin E, particularly in the form of alpha-tocopherol, inhibits the 
activation of NF-κB. By suppressing NF-κB activation, vitamin E reduces 
the overall inflammatory response within bone and joint tissues [59]. 
Moreover, by scavenging ROS and enhancing the activity of endogenous 
antioxidant enzymes like SOD and GPx [60], vitamin E protects osteo-
blasts and osteoclasts from oxidative damage.

The anti-inflammatory action of vitamin A is mediated through its 
interaction with nuclear receptors such as RARs) and retinoid X re-
ceptors (RXRs). When vitamin A binds to these receptors, it influences 
the transcription of genes involved in the immune response, leading to a 
decreased production of inflammatory mediators and an enhanced 
production of anti-inflammatory molecules [61]. Furthermore, vitamin 
A promotes the differentiation and function of regulatory T cells (Tregs), 
which play a crucial role in maintaining immune tolerance and pre-
venting excessive inflammatory responses [61,62]. In addition to its 
immunomodulatory effects, vitamin A’s antioxidant properties help to 
protect joint tissues from oxidative damage, which can further exacer-
bate inflammation and joint destruction. By reducing oxidative stress, 
vitamin A helps preserve the integrity of joint cartilage and bone, 
contributing to overall joint health [63].

SCFAs, particularly butyrate, can inhibit the NF-κB pathway, a key 
regulator of inflammation. By suppressing NF-κB activation, SCFAs 
reduce the production of pro-inflammatory cytokines such as TNF-α, IL- 
1β, and IL-6, which are involved in bone resorption and joint inflam-
mation [64]. In addition, butyrate acts as a histone deacetylase (HDAC) 
inhibitor, leading to increased acetylation of histone proteins [65]. This 
epigenetic modification results in the transcriptional activation of 
anti-inflammatory and osteogenic genes, promoting bone formation and 
reducing inflammatory responses in joint tissues [66]. Moreover, SCFAs 
influence the gut microbiota composition, enhancing the growth of 
beneficial bacteria and reducing the abundance of pathogenic bacteria. 
This balance promotes a healthy gut barrier function and reduces sys-
temic inflammation, which is beneficial for bone and joint health [67]. 
The gut microbiota modulation by SCFAs also affects the immune sys-
tem, leading to a reduction in the activation of osteoclasts (bone--
resorbing cells) and promoting osteoblast (bone-forming cells) activity 
[30].

Oleic acid, a primary MUFA in ghee, inhibits the NF-κB signaling 
pathway, which is crucial for the production of pro-inflammatory cy-
tokines such as TNF-α, IL-1β, and IL-6. This inhibition reduces inflam-
mation in joint tissues, thereby protecting against joint degradation and 
bone resorption [68].

Omega-3 PUFAs, such as EPA and DHA, inhibit the synthesis of pro- 

inflammatory eicosanoids (e.g., prostaglandins and leukotrienes) 
derived from arachidonic acid [69]. This inhibition reduces joint 
inflammation and the progression of inflammatory joint diseases such as 
rheumatoid arthritis [70]. In addition, omega-3 PUFAs enhance the 
production of anti-inflammatory cytokines (e.g., IL-10) and promote the 
differentiation of T regulatory cells (Tregs), which help maintain im-
mune tolerance and prevent autoimmunity [71]. This immunomodula-
tory effect is crucial for protecting joint tissues from immune-mediated 
damage.

CLA reduces the production of pro-inflammatory cytokines such as 
TNF-α, IL-1β, and IL-6. This inhibition occurs through the modulation of 
the NF-κB signaling pathway, which is critical in the inflammatory 
response [72]. By decreasing the levels of these cytokines, CLA helps to 
reduce inflammation in joint tissues, protecting against conditions like 
arthritis. In addition, CLA can alter the metabolism of arachidonic acid, 
leading to a decrease in the synthesis of pro-inflammatory eicosanoids 
such as prostaglandins and leukotrienes [73]. This shift helps to reduce 
the inflammatory response in joints, promoting joint health and allevi-
ating pain and stiffness associated with inflammatory joint diseases.

4. Evidence from studies

Limited number of studies have been performed about the effect of 
ghee on bone and joint health. However, by combining abovementioned 
compounds in ghee, it can be considered as a potentially beneficial 
compound to improve bone and joint health. Additional studies can shed 
a light on this field. A study examining the effects of Panchatikta Ghrita 
(PG) in rats demonstrated its anti-osteoporotic properties [6]. The term 
"Panchatikta" translates to "five bitter substances," indicating that the 
formulation contains five bitter herbs. These herbs are combined with 
ghee (clarified butter), which acts as a carrier to enhance the absorption 
and efficacy of the herbal ingredients. In rats induced with osteoporosis, 
PG administration resulted in improved serum calcium and inorganic 
phosphate levels, lower urinary calcium and phosphate excretion, a 
reduction in osteoclast numbers, and enhanced bone hardness compared 
to the untreated group [6]. Subsequent research by the same authors 
also indicated that PG effectively protects against postmenopausal 
osteoporosis [5], showing improvements in bone mineral density (BMD) 
scores, bone-specific biomarkers, and overall quality of life [4]. These 
findings suggest that PG holds potential as a preventive treatment for 
osteopenia.

5. Discussion

Ghee, a form of clarified butter originating from Indian cuisine, has 
been utilized in traditional medicine systems like Ayurveda for cen-
turies. Its rich content of fat-soluble vitamins and unique fatty acid 
profile contribute to its potential health benefits [1]. Recently, scientific 
interest has grown in exploring the effects of ghee on bone and joint 
health. Traditional Ayurvedic texts have long touted the benefits of ghee 
for joint lubrication and overall bone health. Modern scientific studies 
are beginning to validate these claims, providing a bridge between 
traditional wisdom and contemporary evidence-based medicine. Ghee’s 
unique composition, rich in beneficial fatty acids and fat-soluble vita-
mins, makes it a valuable addition to the diet for maintaining bone and 
joint health.

Ghee is composed of approximately 62 % saturated fats, 29 % 
monounsaturated fats (MUFAs), and 4 % polyunsaturated fats (PUFAs). 
It is rich in fat-soluble vitamins A, D, E, and K, and also contains con-
jugated linoleic acid (CLA) and butyrate, a short-chain fatty acid (SCFA) 
[1]. Each of these components plays a role in maintaining bone and joint 
health. However, ghee cannot be considered totally safe. Ghee is rich in 
saturated fats [1], which have been shown to increase low-density li-
poprotein (LDL) cholesterol levels. Elevated LDL cholesterol contributes 
to the formation of atherosclerotic plaques within arterial walls [74]. 
Moreover, high-fat diets, including those rich in saturated fats like ghee, 
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can alter the composition of gut microbiota. These changes can lead to 
dysbiosis, characterized by a decrease in beneficial bacteria and an in-
crease in pathogenic bacteria. Dysbiosis is linked to gastrointestinal 
discomfort, including bloating, indigestion, and diarrhea [75]. In addi-
tion, when ghee is heated to high temperatures, it can form trans fatty 
acids [76]. Trans fats are known to increase LDL cholesterol and 
decrease high-density lipoprotein (HDL) cholesterol, exacerbating the 
risk of cardiovascular diseases [77]. Moreover, ghee is highly caloric 
[1]. Excessive consumption can lead to an increase in overall caloric 
intake, resulting in positive energy balance and subsequent weight gain 
[1]. Over time, this can lead to obesity. In addition, ghee is low in 
omega-3 fatty acids, which are anti-inflammatory, and relatively higher 
in omega-6 fatty acids, which can be pro-inflammatory when not 
balanced with omega-3 s [1,78]. An imbalance favoring omega-6 can 
promote inflammation and is associated with an increased risk of 
chronic inflammatory diseases [78], including arthritis and cardiovas-
cular diseases. Finally, it must be noted that although ghee is low in 
lactose and casein [79], individuals with severe dairy allergies or in-
tolerances may still react adversely. However, some studies did not 
report any adverse effects by consuming ghee, even reported some 
beneficial effects on serum lipids compared with other types of oils [80, 
81]. Therefore, many studies are needed to clarify the different di-
mensions of the impact of ghee on bone and joint health.

6. Conclusion

The evidence suggests that ghee can potentially play a significant 
role in promoting bone and joint health through multiple mechanisms. 
Its rich content of vitamins D, K2, A, and E, along with beneficial fatty 
acids like CLA and butyrate, contributes to its anti-inflammatory, bone- 
strengthening, and joint-lubricating properties. While traditional 
knowledge has long recognized these benefits, modern scientific 
research has started to support the role of ghee as a functional food for 
bone and joint health. However, many studies are needed to clarify the 
different dimensions of the impact of ghee on bone and joint health. As 
mentioned, high consumption of ghee can have harmful effects due to 
the presence of saturated fatty acids.
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