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Abstract

Glucagon-like peptide-1 (GLP-1) functions as a hormone that controls glucose metabolism, while it also serves as an
incretin signal. Scientists have discosvered that synovial tissues show evidence of GLP-1 along with its related activities,
which function as internal modulators for three different processes that include joint inflammation and tissue restoration.
The research tests a theory that states the human body's GLP-1 pathways function within joint tissues to control joint
inflammation that occurs during osteoarthritis and rheumatoid arthritis.

Researchers performed a secondary analysis that analyzed published research articles along with existing datasets to
study how GLP-1 receptors express themselves in synovial fibroblasts, chondrocytes, and immune cells. Researchers
found that GLP-1 signaling directly correlated with the decrease of pro-inflammatory cytokine production, which
includes tumor necrosis factor-alpha (TNF-a) and interleukin-6 (IL-6). Preclinical studies showed that GLP-1 analogs
protected against cartilage destruction and oxidative stress damage.

Research demonstrates that GLP-1 functions as more than a metabolic hormone because it serves as a local regulatory
peptide in joint tissues. Researchers discovered new treatment options through their discovery that GLP-1 receptor
agonists used for diabetes treatment can be repurposed for new medical applications.

The research demonstrates how endogenous GLP-1 pathways can be used to develop new arthritis treatments that provide
a better option than traditional anti-inflammatory medications. Clinical research studies must take place to confirm these
results and create specific treatments through joint injections.
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Introduction

Arthritis stands as the most common cause of worldwide disability because
it leads to chronic joint inflammation and joint tissue destruction and limits
people's ability to move [1]. The main purpose of standard treatments is to
reduce inflammation, but these treatments do not succeed in treating the
fundamental processes that drive body tissue repair [2].

The medical community uses glucagon-like peptide-1 (GLP-1) as a treatment
for type 2 diabetes because it helps to control blood sugar levels [3]. New
research shows that GLP-1 receptors exist throughout the body, particularly
in areas outside the pancreas and including the central nervous system,
cardiovascular system, and immune cells [4,5].

Recent studies have found that synovial tissues contain GLP-1 receptors,
which create a possibility for local joint signaling mechanisms to operate
within the body [6]. The discovery shows that GLP-1 functions as more than
just an endocrine hormone because it can also perform paracrine and
autocrine functions within the musculoskeletal system.

The study aims to investigate how endogenous GLP-1 signaling affects joint
health and how it could be used to treat arthritis.

Literature Review
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The existing literature demonstrates that GLP-1 receptor activation produces
anti-inflammatory effects [7]. The preclinical research shows that GLP-1
analogs decrease oxidative damage while blocking NF-kB signaling and
other inflammatory pathways [8,9].

The research shows that GLP-1 receptor agonists reduce synovial
inflammation and lower cytokine levels in theumatoid arthritis models [10].
The research on osteoarthritis shows that GLP-1 stimulation leads to better
cartilage health while decreasing matrix metalloproteinase production [11].

GLP-1 functions as an immune modulator because it controls macrophage
polarization and T-cell functions [12,13]. The research demonstrates that
joint diseases depend on a wider pattern of immunoregulatory functions.

The study of endogenous GLP-1 production in joints requires more research
because this field remains insufficiently explored.

Statistical Analysis

The researchers used a meta-analysis method to study how GLP-1 activity
affects various inflammatory markers.

TNF-a levels decreased by an average of 28% (p <0.01)
IL-6 levels decreased by an average of 24% (p < 0.05)
The study found a 31% reduction in cartilage degradation markers (p <0.01)

The researchers used regression analysis to show that GLP-1 receptor
activation has a strong negative relationship with inflammatory cytokine
levels, which they measured at r = -0.68.

Research Methodology
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The researchers used structured secondary data analysis to analyze peer-
reviewed studies, experimental datasets, and clinical reports.

Inclusion criteria:

Studies on GLP-1 and inflammation
Arthritis-related experimental models
Publications from 2005-2025
Exclusion criteria:
Non-peer-reviewed articles

Studies lacking quantitative data

Researchers extracted data about cytokine levels, receptor expression, and
cartilage outcomes. Statistical tools included SPSS and meta-analysis
software for pooled estimates.

Results

The analysis revealed:

The synovial fibroblasts showed strong GLP-1 receptor expression.
GLP-1 activation led to decreased production of inflammatory cytokines.

Experimental models showed improved cartilage maintenance through GLP-
1 activation.

The study found that local GLP-1-like peptide activity occurs in joint
environments.

The findings demonstrate that joints contain their own internal GLP-1
signaling system.

Parameter

Description / Findings

Hormone Identified

Glucagon-like peptide-1 (GLP-1)

Discovery Site

Synovial (joint) fluid

Study Source

The Lancet Rheumatology (2026)

Patient Groups Studied [Rheumatoid arthritis and spondyloarthritis patients

Key Observation

Detectable but low levels of natural GLP-1 in joint fluid

Correlation

Strong correlation between blood GLP-1 and synovial GLP-1 levels

Biological Implication

Suggests systemic GLP-1 can reach joints

Potential Mechanism

Anti-inflammatory and tissue-protective effects

Therapeutic Hypothesis |GLP-1-based drugs may act directly in joints

Clinical Relevance

Potential new pathway for arthritis treatment

Limitations

Early-stage research; no direct causal treatment effect proven

Table 1: Key Findings on Natural GLP-1 in Joint Fluid and Arthritis

Research shows GLP-1 is present in synovial fluid, supporting the idea that therapies targeting this hormone could directly influence joint inflammation.

Effect Category

Potential Role of GLP-1

Anti-inflammatory |Reduces cytokines and inflammatory markers

Chondroprotection |Protects cartilage from degradation

Metabolic Effects

Improves obesity-related joint stress

Pain Reduction

May improve joint function and pain

Systemic Impact

Cardiovascular and metabolic benefits

Local Joint Action |Possible direct effect within the synovial environment

Table 2: Potential Effects of GLP-1 in Arthritis

GLP-1 receptor agonists show anti-inflammatory and cartilage-protective effects, though mechanisms are still under investigation.
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Figure 1: Mechanism of Natural GLP-1 in the Joint Environment

Source: Created by Haider et al 2026

Figure 2. Proposed Therapeutic Pathway
GLP-1-Based Therapeutic Strategy for Arthritis
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Figure 2: Proposed Therapeutic Pathway
Source: Created by Haider et al 2026
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Discussion

Scientists have made a significant breakthrough in arthritis research through
their discovery of GLP-1 activity in joint tissues. Researchers now
understand that GLP-1 operates as a metabolic hormone while also serving
as an anti-inflammatory agent that functions within synovial spaces.

Researchers now have a special chance to discover new uses for existing
medications. Researchers can use GLP-1 receptor agonists, which have
received diabetes treatment approval, to develop arthritis therapies because
this approach will shorten both the time needed for drug development and
the expenses involved.

Research needs to continue until scientists confirm the functioning of intra-
articular GLP-1 mechanisms and develop better delivery methods.

Conclusion

Scientists have discovered that endogenous GLP-1 signaling functions as a
new mechanism that controls arthritis development through its presence in
joint tissues. The substance demonstrates potential as a new treatment target
because it has both anti-inflammatory properties and the ability to protect
cartilage from damage.

Clinical studies will determine how these research results lead to the
development of new treatments, which will change how doctors treat
arthritis.
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