
 

Gremlin 1 cells discovery offers hope to treat
and reverse osteoarthritis
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The articular Grem1-lineage progenitor cells are significantly depleted in OA. a
Representative image of knee joint from 8-week-old Grem1-TdT mice
administered tamoxifen at 6 weeks of age showing the location of Grem1 cells in
growth plate (GP), subchondral bone (SB) and articular cartilage (AC), n = 5
mice. b Experiment schema. DMM surgery was performed on adult Grem1-TdT,
Acan-TdT and Lepr-TdT mice and tissue harvested after 8 weeks. c
Representative image of proteoglycan loss, and d osteophyte-like formation (red
dotted line) stained with Toluidine blue and Fast green in DMM with paired
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normal for comparison. n = 11 mice/group. e Representative images of paired
distal femur joints of Grem1-TdT (top), Acan-TdT (middle) and Lepr-TdT
(bottom) mice showing a decrease in Grem1-lineage cells within the AC DMM
injury site (arrows) compared to normal. f Quantification of Grem1-, Acan- and 
Lepr-lineage cells as a percentage of total chondrocytes within the DMM injury
site (filled circle) in comparison to no surgery (open circle) control. Grem1 and 
Lepr n = 4 animals/group, Acan n = 3 animals/group. Paired, two-tail t-test. g
ColVII induced OA experiment schema. h Representative images of Grem1-TdT
distal femur joints showing loss of Grem1-lineage AC cells as indicated by
arrows within the injury site (top), and OA pathology induced by ColVII
compared to PBS control. Sections stained with Toluidine blue and Fast green,
arrows indicate superficial lesions. i Quantification of the percentage of 
Grem1-lineage AC cells per HPF (left) and, unblinded histopathological
assessment using OARSI grading of OA pathology (right) in ColVII induced OA
(square) compared to PBS controls (circle). n = 6 mice/group. Paired, two-tailed 
t test. j Representative images of TUNEL staining in articular Grem1-lineage
cells quantified in k. k Quantification of the number of articular Grem1-lineage
TUNEL positive cells in ColVII induced OA (square, n = 8 mice) compared to
PBS control (circle, n = 7 mice). Unpaired, two-tailed t test. Bars denote s.e.m.
Source data are provided as a Source Data file. Mouse image in figure schemas
created with BioRender.com. Credit: Nature Communications (2023). DOI:
10.1038/s41467-023-42199-1

Current osteoarthritis treatment manages symptoms rather than
addressing the underlying disease, but a new University of Adelaide
study has shown the condition may be treatable and reversible. The
research is published in the journal Nature Communications.

Osteoarthritis is the degeneration of cartilage and other tissues in joints
and is the most common form of arthritis in Australia, with one in five
people over the age of 45 having the condition.

It is a long-term and progressive condition which affects people's
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mobility and has historically had no cure. Its treatment cost the
Australian health system an estimated $3.9 billion in 2019-20.

Often described as a 'wear and tear' condition, factors such as aging,
obesity, injury and family history contribute to the progression of 
osteoarthritis.

University of Adelaide researchers discovered a novel population of
stem cells—marked by the Gremlin 1 gene—responsible for the
progression of osteoarthritis.

Treatment with fibroblast growth factor 18 (FGF18) stimulated the
proliferation of Gremlin 1 cells in joint cartilage in mice, leading to
significant recovery of cartilage thickness and reduced osteoarthritis.

Gremlin 1 cells present opportunities for cartilage regeneration and their
discovery will have relevance to other forms of cartilage injury and
disease, which are notoriously challenging to repair and treat.

It challenges the categorization of osteoarthritis as wear and tear.

"The findings of our study reimagine osteoarthritis not as a 'wear and
tear' condition but as an active, and pharmaceutically reversible loss of
critical articular cartilage stem cells," said the University of Adelaide's
Dr. Jia Ng from the Adelaide Medical School, who co-led the study.

"With this new information, we are now able to explore pharmaceutical
options to directly target the stem cell population that is responsible for
the development of articular cartilage and progression of osteoarthritis."

While Dr. Ng describes current treatments for osteoarthritis as a "Band-
Aid approach", this new understanding could lead to a pharmaceutical
treatment that reverses osteoarthritis and helps to address health
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outcomes associated with the disease.

"Known comorbidities of osteoarthritis include heart, pulmonary, and 
kidney disease, mental and behavioral conditions, diabetes, and cancer,"
said Dr. Ng.

"Our study suggests that there may be new ways to treat the disease
rather than just the symptoms, leading to better health outcomes and
quality of life for people who suffer from osteoarthritis."

Though this discovery is limited to animal models, Dr. Ng said there are
genetic similarities to human samples, and human trials are ongoing.

"We look forward to the outcome of these trials and to contribute to the
better understanding of a pharmaceutical mechanism to treat
osteoarthritis," she said.

Results of a five-year clinical trial study using FGF18, known clinically
as Sprifermin, were published in 2021 with potential long-term clinical
benefit and no safety concerns.

Phase 3 of the Sprifermin trial is ongoing, and researchers envision 
public access to this treatment soon.

  More information: Jia Q. Ng et al, Loss of Grem1-lineage
chondrogenic progenitor cells causes osteoarthritis, Nature
Communications (2023). DOI: 10.1038/s41467-023-42199-1
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