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Abstract

Rheumatoid arthritis (RA) is a chronic autoimmune disorder marked by joint inflammation, progressive cartilage, and bone damage.
Recently, interest in exploring unconventional nutritional sources for potential therapeutic benefits in RA management has grown. Among
these sources, cooked broiler chicken feet have emerged as a unique option due to their rich content of bioactive compounds that may
support joint health and reduce inflammation. Cooked chicken feet, often considered a byproduct of poultry production, contain high
levels of collagen, glucosamine, chondroitin sulfate, and glycosaminoglycans. Collagen, particularly abundant in chicken feet, is essential
for cartilage integrity and has shown potential in studies for modulating immune responses and reducing joint inflammation. Glucosamine
and chondroitin, known for their joint-protective properties, are frequently used in osteoarthritis management and may similarly benefit
RA patients by improving joint function and slowing cartilage degradation. Additionally, compounds like hyaluronic acid and
glycosaminoglycans offer essential lubrication to joints, reducing friction, alleviating pain, and exhibiting anti-inflammatory effects that
may aid in mitigating RA symptoms. Nutritionally, chicken feet offer a blend of essential amino acids, minerals, and bioactive peptides.
Amino acids such as proline and glycine contribute to collagen synthesis, vital for cartilage repair, while minerals like zinc, copper, and
magnesium help reduce oxidative stress and inflammation. Moreover, bioactive peptides derived from chicken feet have shown
antioxidant and anti-inflammatory properties, further supporting joint health in RA patients. While the therapeutic application of cooked
broiler chicken feet for RA remains exploratory, initial evidence indicates that their unique bioactive compounds and nutritional profile
could contribute to managing RA symptoms and improving joint health. Further clinical studies are necessary to validate these findings
and to establish optimal preparation and dosage for effective therapeutic use.
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Introduction deformities, and pain. The pathophysiology involves an interplay
of genetic predisposition, environmental triggers, and immune
dysregulation, resulting in the production of inflammatory
symptoms, and current treatments cytokines such as tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), and interleukin-1 (IL-1). These cytokines
contribute to synovial hyperplasia and the formation of pannus
tissue, which gradually erodes cartilage and bone [1]. Symptoms
of RA include joint swelling, pain, stiffness (particularly in the
morning), and progressive loss of joint function, impacting

Overview of rheumatoid arthritis: pathophysiology,

Rheumatoid arthritis (RA) is a chronic, systemic autoimmune
disorder characterized by persistent inflammation of the synovial
joints. The disease arises when the immune system mistakenly
attacks the synovial membrane, leading to joint destruction,
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patients' quality of life. Current treatments for RA often include
non-steroidal anti-inflammatory drugs (NSAIDs), disease-
modifying antirheumatic drugs (DMARDs), corticosteroids, and
biologics targeting specific cytokines (e.g., TNF inhibitors). While
these treatments can slow disease progression and alleviate
symptoms, they are often associated with adverse effects and may
not fully halt disease activity, necessitating the exploration of
complementary approaches, such as diet-based interventions [2].

Importance of diet and nutritional approaches in
managing rheumatoid arthritis

Dietary interventions are gaining interest in managing RA due to
the increasing recognition of food's role in modulating
inflammation and immunity. Nutritional approaches focusing on
anti-inflammatory foods rich in antioxidants, omega-3 fatty acids,
vitamins, and minerals may help reduce oxidative stress and
inflammation, which are prominent in RA pathogenesis. For
instance, dietary components such as polyphenols (found in fruits,
vegetables, and teas) and omega-3 fatty acids (from fish oil) have
demonstrated potential in reducing inflammatory markers. These
interventions offer a low-risk, accessible means of supporting
conventional treatments and may improve overall health outcomes
for RA patients [3].

Justification for exploring chicken feet as a functional food in
RA therapy

Chicken feet, particularly those of broiler chickens, are often
overlooked as a source of nutrition but contain bioactive
compounds that may have potential therapeutic effects in RA. They
are rich in collagen, glycosaminoglycans, and certain amino acids
(such as proline and glycine), which are integral for joint health.
Collagen, a major structural protein in connective tissues, has been
shown to improve joint function, alleviate pain, and potentially
modulate the immune response, making it relevant to RA therapy.
Additionally, collagen hydrolysates have been observed to reduce
inflammation and promote cartilage repair in joint disorders [4].
Exploring cooked broiler chicken feet as a functional food provides
a unique avenue to leverage a natural, nutrient-dense source that
may aid in joint health maintenance and inflammation reduction.
This review aims to evaluate the bioactive compounds in chicken
feet, their nutritional implications, and the potential role they could
play in complementing RA management strategies [5].

Nutritional Profile of Broiler Chicken Feet

Protein content and specific amino acids involved in
cartilage repair

Broiler chicken feet are notable for their high protein content,
primarily comprising collagen, a structural protein essential for
joint and connective tissue health. Collagen in chicken feet is rich

in specific amino acids such as glycine, proline, and
hydroxyproline, which are crucial for cartilage repair and
regeneration. Glycine and proline play a significant role in forming
the triple-helix structure of collagen, providing strength and
elasticity to cartilage and other connective tissues. Studies suggest
that consuming collagen-rich foods may help improve cartilage
integrity, reduce joint pain, and potentially slow the progression of
joint-related conditions like rheumatoid arthritis (RA) [6]. In
addition to collagen, chicken feet provide other proteins that
support immune modulation and tissue repair, both beneficial for
RA patients. The bioavailability of these amino acids in the form
of cooked chicken feet makes them an accessible option for
individuals seeking dietary sources to support joint health [7].

Vitamins and minerals beneficial to bone and joint health

Chicken feet contain an array of vitamins and minerals that are
essential for maintaining healthy bones and joints. They are
particularly rich in calcium, phosphorus, and magnesium, which
contribute to bone density and strength. Calcium and phosphorus
are vital for bone mineralization, while magnesium plays a role in
enzymatic functions that support bone formation. These minerals
are essential in preventing bone loss and supporting the integrity of
joint structures, particularly important for individuals with RA,
where bone erosion is a common issue [8]. Furthermore, trace
minerals like zinc and copper are also present in chicken feet. Zinc
is crucial for immune function and inflammation control, while
copper aids in collagen cross-linking, enhancing collagen's
stability and strength. Both minerals are essential in supporting the
body's ability to repair and maintain joint tissues, making chicken
feet a valuable source of nutrients for individuals with RA [9].

Collagen and gelatin content and their role in joint health

The high collagen content in broiler chicken feet translates into a
substantial amount of gelatin when cooked. Gelatin, derived from
partially hydrolyzed collagen, has been shown to possess joint-
protective properties and may aid in cartilage repair. Collagen and
gelatin provide structural support to cartilage, help maintain
hydration in the joint matrix, and improve joint elasticity, which is
often compromised in RA [10]. Research suggests that collagen
supplements may reduce joint pain and inflammation in individuals
with RA by enhancing the body's natural repair mechanisms and
modulating immune responses. Gelatin, meanwhile, has been
associated with increased joint lubrication, potentially aiding in
mobility and reducing stiffness. Given these properties, the
collagen and gelatin derived from chicken feet make them a
promising natural source for individuals seeking to improve joint
health, particularly for those managing RA. By integrating these
nutrients, cooked broiler chicken feet offer a multi-faceted
approach to supporting joint health through dietary means,
potentially complementing existing treatments for RA [11]. Table
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number one shown the role of cooked broiler chicken feet in
rheumatoid arthritis therapy, focusing on nutritional and
therapeutic implications.

Bioactive Compounds in Chicken Feet and Their Anti-
Inflammatory Effects

Collagen: types present and their impact on cartilage
regeneration and inflammation

Chicken feet are a rich source of collagen, primarily types I and II.
Type I collagen, the most abundant, provides structural support to
bones, tendons, and skin, while type II collagen, found in cartilage,
is particularly relevant to joint health and RA therapy. Type II
collagen plays a significant role in cartilage regeneration by
providing a supportive matrix for chondrocytes, the cells
responsible for maintaining cartilage structure and function.
Additionally, type II collagen has been shown to have
immunomodulatory  effects, potentially  decreasing the
autoimmune response in RA by promoting immune tolerance to
cartilage-specific proteins [12]. Studies have demonstrated that
collagen supplementation, especially type II, can alleviate RA
symptoms by reducing joint pain and stiffness and improving joint
mobility. The anti-inflammatory effects of collagen arise from its
ability to inhibit inflammatory cytokines, such as TNF-o and IL-
1B, which play a central role in RA pathogenesis. By reducing these
cytokines, collagen from chicken feet may support the body's
natural repair mechanisms and modulate inflammation, aiding in
the overall management of RA [13].

Chondroitin sulfate: mechanism of action in joint
lubrication and pain reduction

Chondroitin sulfate, a compound naturally found in chicken feet, is
a glycosaminoglycan that supports cartilage structure and joint
health. It functions by attracting water molecules into the joint
cartilage, thereby enhancing its hydration and elasticity, which are
critical for effective joint lubrication. This improved joint
lubrication reduces friction between bones, which can relieve pain
and stiffness commonly experienced in RA [14]. Moreover,
chondroitin sulfate has been shown to exhibit anti-inflammatory
properties by reducing the activity of specific enzymes that break
down cartilage in inflamed joints. In clinical studies, chondroitin
sulfate supplementation has been associated with a decrease in
joint pain and inflammation, and some findings suggest it may even
slow cartilage degradation in individuals with arthritis. By
supporting joint lubrication and providing a cushioning effect,
chondroitin sulfate from chicken feet may offer a natural way to
alleviate symptoms and improve joint function in RA [15].

Glucosamine: role in and

inflammatory modulation

cartilage synthesis

Glucosamine, another bioactive compound found in chicken feet,
is essential for the synthesis of glycosaminoglycans, which are
critical components of cartilage. It serves as a building block for
cartilage production and repair, promoting the regeneration of
damaged joint tissues a key need in managing RA. Glucosamine
has been shown to stimulate chondrocyte activity, leading to
increased production of collagen and proteoglycans that reinforce
the joint matrix [16]. In addition to its role in cartilage synthesis,
glucosamine has anti-inflammatory effects, as it modulates
pathways involved in inflammation. Research suggests that
glucosamine may inhibit nuclear factor-kappa B (NF-xB), a key
transcription factor that regulates inflammatory responses, thereby
reducing the release of pro-inflammatory cytokines. This dual
action of glucosamine in both cartilage synthesis and inflammatory
modulation makes it a valuable compound in the context of RA, as
it addresses both joint integrity and inflammation control [17].

Peptides and minor compounds contributing to anti-
inflammatory effects

In addition to the primary compounds, chicken feet contain a
variety of peptides and minor bioactive compounds that may
further contribute to their anti-inflammatory effects. Some of these
peptides, derived from collagen breakdown during cooking, have
been shown to exhibit antioxidant properties, which can help
reduce oxidative stress a factor that exacerbates inflammation in
RA. By scavenging free radicals, these antioxidant peptides may
help alleviate cellular damage in joint tissues, supporting overall
joint health [18]. Additionally, small peptides and amino acids
present in chicken feet may influence inflammatory pathways by
inhibiting pro-inflammatory cytokines and modulating immune
responses. Although these compounds are present in smaller
amounts, their combined effects may support the action of
collagen, chondroitin sulfate, and glucosamine, contributing to the
broader anti-inflammatory and joint-protective potential of chicken
feet in RA management [19]. The bioactive compounds in chicken
feet offer a comprehensive approach to addressing both the
structural and inflammatory aspects of RA. By enhancing cartilage
regeneration, supporting joint lubrication, and modulating
inflammation, these compounds could be instrumental in managing
RA symptoms and improving joint health naturally [20]. Figure
number one shown the Heatmap of Bioactive Constituents in
Cooked Broiler Chicken Feet.

Mechanisms of Action in Rheumatoid Arthritis

Collagen and other bio actives affect RA pathology:
immune modulation and cartilage repair

In RA, the immune system mistakenly targets the synovial tissue,
leading to chronic inflammation, joint erosion, and cartilage
degradation. The bioactive compounds in chicken feet, particularly
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collagen, chondroitin sulfate, and glucosamine, play a multifaceted
role in addressing these pathological aspects [21].

Immune Modulation: Type II collagen in chicken feet has
demonstrated potential to induce immune tolerance to cartilage
antigens. This immune modulation helps reduce the autoimmune
response, mitigating joint inflammation. Some studies suggest that
oral collagen may trigger a process known as "oral tolerance,"
where repeated ingestion of collagen reduces the immune system's
aggressive response toward joint cartilage, potentially slowing
down the disease progression in RA [22].

Cartilage Repair: Collagen and its derived peptides provide
structural proteins and essential amino acids that support cartilage
integrity and repair. Additionally, glucosamine and chondroitin
sulfate stimulate chondrocytes to synthesize proteoglycans and
collagen, essential for maintaining healthy cartilage. By enhancing
cartilage regeneration, these compounds may help counteract the
erosion seen in RA-affected joints [23].

Potential for inhibiting pro-inflammatory cytokines and
matrix metalloproteinases (MMPs)

RA pathogenesis is driven by the overproduction of pro-
inflammatory cytokines (e.g., TNF-a, IL-1, and IL-6) and MMPs,
enzymes that degrade the extracellular matrix in joints [24].
Cytokine Inhibition: Collagen and glucosamine have shown
promise in modulating inflammatory pathways. Glucosamine has
been observed to inhibit NF-kB, a transcription factor that regulates
the production of pro-inflammatory cytokines, effectively lowering
cytokine levels. By reducing TNF-a and IL-1, these bio actives
may alleviate RA symptoms such as pain and swelling while
protecting joint structures from further degradation [25].
Inhibition of Matrix Metalloproteinases (MMPs): MMPs,
particularly MMP-1 and MMP-13, are elevated in RA and
contribute to cartilage breakdown. Chondroitin sulfate and
collagen peptides have demonstrated potential to inhibit MMP
activity, thereby slowing cartilage erosion. By preserving the
extracellular matrix and reducing joint damage, these bioactive
compounds support long-term joint health and functionality [26].

Comparison with commonly prescribed RA medications

Conventional RA medications focus on reducing inflammation and
controlling immune response but are often associated with side
effects. Key comparisons between bioactive compounds in chicken
feet and standard RA medications highlight both complementary
and potential alternative benefits [27].

DMARDs (Disease-Modifying Antirheumatic Drugs): Drugs
like methotrexate and sulfasalazine suppress the immune system to
slow disease progression but can lead to immune suppression, liver
toxicity, and gastrointestinal issues. In contrast, collagen and other
bio actives act more gently by modulating immune responses

without full suppression, reducing the likelihood of side effects
[28].

Biologics: Biologic agents (e.g., TNF inhibitors) target specific
cytokines to reduce inflammation but are costly and can increase
infection risk. Chicken feet bio actives, including collagen,
glucosamine, and chondroitin sulfate, may complement biologics
by naturally reducing pro-inflammatory cytokines without the need
for external agents, potentially offering a safer option for patients
unable to tolerate biologics [29].

NSAIDs and Corticosteroids: NSAIDs and corticosteroids
provide rapid relief from inflammation and pain but are unsuitable
for long-term use due to risks like gastrointestinal bleeding and
osteoporosis. In contrast, the anti-inflammatory effects of chicken
feet compounds provide more gradual but sustained benefits
without similar risks, supporting a safer option for long-term RA
management [30].

The bioactive compounds in chicken feet offer a range of
mechanisms immune modulation, cytokine inhibition, MMP
suppression, and cartilage repair that address both inflammation
and structural damage in RA. While not a replacement for
medications in cases, these bio actives provide
complementary support and may offer a gentler, more sustainable
option for managing RA symptoms and improving joint health [31]
(Table 1).

Severe

Digestive Stability and Bioavailability of Nutrients
and Bioactive

Cooking affects nutrient and bioactive compound
integrity

Cooking, particularly slow boiling or simmering, is the most
common preparation method for chicken feet and is typically
required to extract collagen and other bio actives. While heat can
degrade some nutrients, it generally enhances the release and
breakdown of collagen and glycosaminoglycans like chondroitin
sulfate and glucosamine. Slow cooking helps convert collagen into
gelatin, increasing its bioavailability and digestibility. However,
excessive heat or prolonged cooking may degrade sensitive
vitamins and some minor peptides, potentially reducing the
efficacy of certain nutrients. For chicken feet, moderate cooking is
advantageous as it allows gelatinization of collagen, facilitating
easier absorption and utilization of its bioactive components while
preserving key minerals and essential amino acids [32].

Bioavailability post-digestion: comparison between raw
and cooked chicken feet

Bioavailability, the degree and rate at which nutrients are absorbed,
differs significantly between raw and cooked chicken feet [33].

Raw Chicken Feet: In their raw form, the bioavailability of
collagen, glucosamine, and chondroitin sulfate is limited due to the
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dense, fibrous structure of cartilage and connective tissues. The
human digestive system has difficulty breaking down raw collagen,
which results in lower absorption rates of its beneficial
components.

Cooked Chicken Feet: Cooking breaks down the collagen
structure, making gelatin more accessible and bioavailable. Studies
indicate that hydrolyzed collagen (such as gelatin) and its peptides
are absorbed more efficiently by the intestines, reaching joint
tissues more effectively. Cooked chicken feet thus offer superior
bioavailability of collagen, glucosamine, and chondroitin sulfate
compared to raw chicken feet, making them more beneficial in
terms of nutrient absorption and therapeutic potential for joint
health [34].

Absorption and systemic effects on joints and cartilage

Once ingested, bioactive compounds from cooked chicken feet are
digested and absorbed in the intestines. Collagen and gelatin-
derived peptides enter the bloodstream, where they are transported
to various tissues, including joints. Studies show that some amino
acids and collagen peptides have an affinity for cartilage tissue,
where they may promote cartilage repair and regeneration [35].
Collagen Peptides: After digestion, collagen peptides can
accumulate in joint cartilage, where they stimulate chondrocytes to
produce extracellular matrix components, promoting cartilage
strength and elasticity. This supports joint health, particularly in
individuals with RA, where joint wear is a significant issue.
Glucosamine and Chondroitin Sulfate: These compounds are
absorbed and transported directly to cartilage tissues, where they
contribute to proteoglycan synthesis and cartilage hydration,
enhancing joint lubrication and reducing friction. They also exhibit
systemic anti-inflammatory effects, further reducing RA-related
inflammation.

The cooking chicken feet optimizes the bioavailability of its
nutrients and bioactive compounds, ensuring that essential
components like collagen, glucosamine, and chondroitin sulfate are
more easily absorbed and available to support joint health. This
enhanced absorption leads to more effective systemic effects,
targeting cartilage and joints and potentially providing therapeutic
benefits for RA management [36].

Comparative Analysis with Other Animal-Sourced
Functional Foods in RA Therapy

Benefits and limitations compared to other animal
products

When examining animal-sourced functional foods for RA therapy,
chicken feet, bone broth, and fish collagen each offer distinct
benefits and limitations [37].

Chicken Feet: Broiler chicken feet are rich in type I and II
collagen, glycosaminoglycans (such as chondroitin sulfate and

glucosamine), and essential amino acids, all of which are beneficial
for cartilage repair and inflammation reduction in RA. Due to their
high collagen content, cooked chicken feet have superior amounts
of joint-supportive compounds compared to other animal sources.
Cooking chicken feet also produces gelatin, which is easy to digest
and bioavailable, making it an ideal source for those seeking joint
health benefits [38].

Limitations: Chicken feet contain limited omega-3 fatty acids,
which are known to provide anti-inflammatory benefits. They may
also be less accessible in regions where chicken feet are not
commonly consumed or available [39].

Bone Broth: Bone broth, often derived from beef or chicken
bones, is a source of collagen and minerals like calcium and
magnesium. Similar to chicken feet, it provides gelatin when
cooked, supporting joint lubrication and cartilage repair. Bone
broth is also known to contain amino acids like glycine and proline,
though in lower concentrations compared to chicken feet [40].
Limitations: While bone broth provides valuable collagen, it
typically has lower levels of glycosaminoglycans (e.g., chondroitin
sulfate) and may require extended cooking times for optimal
nutrient extraction. Additionally, its collagen profile may lack the
cartilage-specific benefits offered by type Il collagen found in
chicken feet [41].

Fish Collagen: Fish collagen, often derived from fish skin and
scales, is a source of type I collagen with high bioavailability due
to its smaller molecular size, which may facilitate easier digestion
and absorption. It also contains omega-3 fatty acids, offering both
joint and cardiovascular benefits, and has been shown to have anti-
inflammatory effects [42].

Limitations: Fish collagen generally lacks type II collagen,
making it less directly beneficial for cartilage and joint health
compared to chicken feet. It is also more expensive and may be less
accessible, and some individuals may have allergies or dietary
restrictions that limit fish consumption [43].

Broiler chicken feet as a sustainable, accessible option

Broiler chicken feet have unique advantages in terms of
sustainability and accessibility, particularly for regions where they
are affordable and widely available. Utilizing chicken feet as a
functional food reduces waste in poultry production by repurposing
a part of the chicken often considered a by-product. This approach
contributes to sustainability by maximizing the use of animal
resources while providing a low-cost, nutrient-dense food source
for populations with limited access to expensive supplements or
specialized products [44]. In terms of accessibility, chicken feet are
a common culinary ingredient in many cultures, making them a
familiar and viable option for people seeking natural RA therapy
local, affordable source of collagen,
glucosamine, and chondroitin sulfate, chicken feet offer an
effective, sustainable, and culturally appropriate means of

alternatives. As a
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supporting joint health [45]. The animal products like bone broth
and fish collagen also offer joint-supportive nutrients, broiler
chicken feet present a compelling, sustainable alternative that
balances effectiveness, bioavailability, and accessibility in RA
therapy. This makes them a valuable addition to dietary approaches
aimed at alleviating RA symptoms and supporting long-term joint
health (Figure 1).

I}
&
c
o
b=
% 70 60 80
s
c
0
"}
c
)
U 0 ' i
c 0 v w "
o c B el ©
o o &2 g 5
2 > u:ﬁ < c
= 2 o £
v g c £ z
£ =l £ T
E o < Z
2 E G
o o @
(%} c w
2 v
(V]

Bioactive Compounds

Figure 1: Heatmap of Bioactive Constituents in Cooked Broiler
Chicken Feet.

Clinical and Preclinical Evidence Supporting Chicken
Feet in RA Therapy

Review of existing studies on the use of collagen,
chondroitin, and glucosamine in RA

Collagen: Numerous studies have explored the effects of type II
collagen in RA treatment. Clinical trials have shown that oral
collagen can modulate immune responses, reducing inflammation
and pain in RA patients. For instance, a randomized clinical trial
found that patients who ingested type II collagen experienced
significant improvement in joint swelling and tenderness compared
to those on a placebo, supporting the potential of collagen
supplementation in reducing RA symptoms. Additionally, animal
models of arthritis have shown that collagen can reduce cartilage
degradation and inflammatory markers, indicating benefits in both
immune modulation and cartilage support [46].

Chondroitin Sulfate: Chondroitin sulfate is widely recognized for
its efficacy in alleviating symptoms in osteoarthritis (OA), and
evidence is emerging for its use in RA as well. Clinical studies have
shown that chondroitin sulfate supplementation can reduce joint
pain and stiffness by supporting cartilage hydration and reducing
inflammation. Although most RA studies focus on OA, RA
patients may benefit similarly from the protective effects on
cartilage, as chondroitin sulfate helps slow joint deterioration [47].
Glucosamine: As a primary component in cartilage synthesis,
glucosamine has been shown to aid in cartilage repair and reduce
joint inflammation. Research indicates that glucosamine

supplements can decrease pain and improve function in OA
patients, with emerging evidence suggesting that it may also
benefit RA patients by modulating inflammatory pathways. In vitro
and animal studies have demonstrated that glucosamine inhibits
NF-«B activation, reducing pro-inflammatory cytokines like TNF-
a and IL-1p, which are central to RA pathology [48].

Preclinical or clinical studies directly examining chicken
feet or similar sources

While there is limited direct research on chicken feet specifically
for RA, studies on similar collagen-rich animal sources suggest
potential benefits. The following preclinical studies on collagen-
rich extracts provide indirect support for the therapeutic use of
chicken feet in RA [49]:

Chicken Sternum Cartilage Extract: A study investigated
chicken sternum cartilage, rich in type II collagen and
glycosaminoglycans, for its effects on joint health. In an RA animal
model, oral supplementation with chicken sternum extract reduced
joint swelling and inflammatory cytokine levels, suggesting that
similar sources, like chicken feet, may offer therapeutic benefits
through their high collagen and chondroitin content [50].
Collagen Hydrolysate in Animal Models: Collagen hydrolysates
derived from animal cartilage, including chicken, have shown
positive outcomes in animal models of RA. In one study, mice with
induced arthritis treated with collagen hydrolysate exhibited
reduced joint inflammation and improved cartilage structure. This
suggests that hydrolyzed collagen from chicken feet could provide
similar benefits, given the shared bioactive profiles [51].

Human Studies on Poultry Collagen: Clinical research on
collagen derived from other poultry sources, such as chicken
sternal cartilage, has shown promising results for joint health. For
example, a study of individuals with OA who took a type II
collagen supplement derived from poultry experienced a reduction
in joint pain and stiffness, which could be relevant to RA if similar
compounds in chicken feet are found to affect immune and
cartilage repair mechanisms [52].

The direct clinical evidence on chicken feet for RA is limited,
preclinical and clinical studies on collagen, chondroitin sulfate, and
glucosamine bioactive components found in chicken feet indicate
their potential to reduce inflammation, improve joint lubrication,
and support cartilage repair. Extrapolating from these studies, it is
plausible that chicken feet, as a rich source of these compounds,
could offer therapeutic benefits for RA, warranting further research
to confirm their effectiveness in clinical settings [53].

Potential Risks and Limitations

Possible allergenicity or adverse effects associated with
high collagen intake
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Allergic Reactions: Although rare, some individuals may be
allergic to collagen or specific proteins found in chicken feet,
leading to symptoms like itching, rash, or gastrointestinal
discomfort. Allergies to animal-sourced collagen, while
uncommon, should be considered, especially in individuals with a
history of food allergies [54].

Digestive Discomfort: High collagen intake can sometimes cause
mild digestive symptoms, such as bloating or constipation, due to

the dense amino acid profile in collagen. Gradual introduction and
moderation of intake may help mitigate these effects [55].

High Protein Load: RA patients with kidney or liver issues may
need to be cautious with collagen-heavy diets, as high protein
intake can increase the load on these organs. Consulting with
healthcare providers before including chicken feet as a staple RA
treatment option may help reduce risks for these patients [56].

Table 1: The role of cooked broiler chicken feet in rheumatoid arthritis therapy, focusing on nutritional and therapeutic implications.

Sr.No | Category Bioactive Role in | Mechanis | Comparison Potential Potential References
Compound/Nut | Joint m of | with  Other | Benefits Limitations
rient Health Action Sources
1 Collagen Type I Collagen | Supports Increases | Lower in bone | Enhanced Possible (Pillai et al.,
cartilage cartilage broth, absent | joint allergenicity, | 2024)
repair resilience | in plant | strength and | digestive
and sources reduced discomfort
elasticity degeneration
2 Collagen Type Il Collagen | Promotes | Modulates | Absent in fish | Decreased Cultural (Claudio-
cartilage immune collagen, joint acceptability | Rizo et al.,
regenerati | response found in other | swelling, in certain | 2021)
on to reduce | poultry RA-specific | regions
inflammat benefits
ion
3 Glycosaminogl | Chondroitin Joint Enhances | Higher in | Reduced Variability in | (Pritchard,
ycans Sulfate lubricatio | water chicken feet | stiffness, concentration | 2020)
n and | retention | than other | improved by  chicken
cartilage in sources joint source
protection | cartilage movement
4 Glycosaminogl | Glucosamine Cartilage | Modulates | Found in other | Reduced High intake | (Staff,
ycans synthesis | NF-«xB, animal inflammatio | may be | 2022)
reduces cartilage, n, potential | problematic
pro- absent in | joint for  kidney
inflammat | plants rebuilding issues
ory
cytokines
5 Proteins Proline Collagen | Supports Common in | Enhanced Excess intake | (Staff,
formation | collagen both chicken | collagen can affect | 2022)
structure feet and fish | stability and | kidney health
and tissue | collagen joint
repair resilience
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6 Proteins Glycine Anti- Reduces Present in | Pain Overconsum | (Agostini et
inflammat | oxidative | bone broth and | reduction, ption  risks | al., 2023)
ory stress, animal enhanced with  other
properties | supports proteins joint high-protein
tissue function foods
repair
7 Minerals Calcium Bone Essential | Found in dairy, | Supports High intake | (EFSA
health for bone | limited in | bone health, | required, Panel on
density plants mitigates often Nutrition et
and joint RA-related supplemented | al., 2024)
structure bone loss
8 Minerals Magnesium Muscle Supports | High in leafy | Muscle May be | (Griffith,
and nerve | muscle greens, lower | relaxation, reduced in | 2020)
function relaxation, | in meat reduced pain | cooking
reduces and stiffness | process
joint
tension
9 Minerals Zinc Immune Reduces Found in red | Immune Toxicity risk | (Méndez
modulatio | inflammat | meat and nuts | system with Loépez et al.,
n ory support, excessive 2024)
cytokine reduced RA | intake
productio symptom
n severity
10 Amino Acids Arginine Wound Stimulates | Limited in | Cartilage High intake | (Simatetal.,
healing collagen non-animal repair and | may interact | 2020)
synthesis, | sources growth with  some
enhances medication
cartilage
repair
11 Amino Acids Hydroxyproline | Cartilage | Strengthe | Found in most | Improved Digestive (Wang,
strength ns animal cartilage sensitivity to | 2021)
collagen collagens durability, high collagen
fibers, reduced intake
increases degeneration
durability
12 Vitamins Vitamin C Collagen | Supports | High in fruits, | Supports May be | (Cao et al.,
synthesis | collagen low in animal | collagen degraded in | 2022)
Cross- sources stability, cooking
linking, reduced
antioxidan cartilage loss
t
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13 Vitamins Vitamin B12 Nerve and | Aids red | Absent in | Improved Potential (Hijjawi et
joint blood cell | plants, present | pain relief, | deficiency in | al., 2024)
health productio | in all animal | reduced RA | non-meat
n, reduces | products symptoms diets
joint
inflammat
ion
14 Antioxidants Selenium Reduces Acts as an | High in | Reduced Limited in | (Woods,
oxidative | antioxidan | seafood, joint typical 2021)
stress t, variable in | inflammatio | broiler
protecting | chicken feet n and | chicken diets
cartilage degradation
cells
15 Cooking Effects | Gelatin Improved | Converted | Higher in | Enhanced Overcooking | (Malison et
digestibili | from cooked than | bioavailabili | may degrade | al., 2021)
ty collagen, | raw chicken | ty and | certain
easier feet absorption nutrients
absorption
post-
cooking
16 Bioavailability | Hydrolyzed Increased | Broken Similar in fish | Faster joint | May vary in | (Larder,
Collagen absorption | down into | collagen tissue concentration | 2022)
peptides supplements integration, | by cooking
for Dbetter reduced pain | method
intestinal
absorption
17 Immune Anti- Reduces Inhibits Unique to | Pain relief | Potential (Li et al.,
Modulation inflammatory RA- pro- animal and variability in | 2024)
peptides related inflammat | proteins, inflammatio | levels
inflammat | ory absent in | n control
ion cytokines | plants
like TNEF-
o and IL-
1B
18 Therapeutic Bone Broth Joint Provides Lower Readily Requires long | (Larder et
Comparisons health collagen glycosaminogl | available, cooking time | al., 2023)
benefits and ycan content | general joint | for nutrient
essential than chicken | support release
amino feet
acids
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19 Cultural Accessibility Potential | Utilizes Widely used in | Cost- Limited (Augustin et
Considerations | and cost for commonl | Asian and | effective and | acceptance in | al., 2020)
sustainabl |y Latin culturally Western diets
e diet | discarded | American adaptable
inclusion | parts, cuisine
reducing
waste
20 Sustainability Resource Reduces Byproduct | Similar Environment | Limited (Vlaicu et
utilization food of poultry, | benefits to | ally friendly, | sourcing al., 2024)
waste maximize | alternative less control in
s animal | functional resource- some regions
use foods intensive
sourcing may  pose  health risks, especially for

Ethical and cultural considerations in RA dietary

recommendations

Cultural Sensitivity: Dietary habits vary significantly across
cultures, and chicken feet may not be universally accepted or
culturally appropriate. While chicken feet are common in Asian,
Latin American, and African cuisines, other cultures may view
them as unappealing or unsuitable. For some, the idea of
consuming animal by-products may be culturally uncomfortable or
even taboo [57].

Ethical Considerations: For individuals who avoid animal
products due to ethical reasons, including vegetarians and vegans,
chicken feet would not be a viable option. In these cases, plant-
based sources of collagen-like compounds (such as certain
mushrooms and algae) or supplements derived from non-animal
sources may need to be explored for RA management [58].

Limitations due to variability in nutrient content
between broiler chicken feet sources

Variability in Nutritional Composition

Nutrient content in chicken feet, especially bioactive compounds
like collagen, glucosamine, and chondroitin sulfate, can vary based
on factors like the breed, age, diet, and farming practices of the
chicken. Broiler chickens raised on conventional farms may have
different nutritional profiles than free-range or organically raised
chickens, potentially affecting the consistency and reliability of
nutrient intake for RA therapy [59].

Quality control and safety concerns

The source and preparation of chicken feet are critical, as
contaminants like antibiotics, hormones, or pathogens can be
present if the chicken is not sourced from reputable suppliers.
Ensuring quality control is essential, as improper handling or

immunocompromised individuals.

broiler chicken feet provide potential therapeutic benefits for RA,
it’s important to consider individual health, cultural acceptability,
and the consistency of nutrient content when making dietary
recommendations. Addressing these limitations through careful
sourcing, moderation, and alternative options where necessary will
help maximize benefits while minimizing risks [60-79].

Conclusion

Broiler chicken feet present a promising, nutrient-rich option for
managing rheumatoid arthritis (RA) through dietary means. Their
high collagen, chondroitin sulfate, and glucosamine content offers
potential therapeutic benefits, including reduced inflammation,
improved joint lubrication, and cartilage repair. When cooked,
chicken feet release bioavailable compounds that can positively
impact RA symptoms, providing a cost-effective and accessible
functional food, particularly in regions where they are culturally
accepted and affordable. challenges such as
allergenicity, cultural considerations, and variability in nutrient

However,

content require careful consideration. While preliminary research
on collagen and glycosaminoglycans supports their role in joint
health, direct studies on chicken feet for RA are limited,
underscoring the need for further clinical trials. With appropriate
sourcing and cautious integration, chicken feet could serve as a
valuable dietary supplement, complementing traditional RA
treatments and contributing to overall joint health and function.
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