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PEPITEM: Helping the body’s natural defence against arthritis

Rheumatoid arthritis (RA) and psoriatic arthritis (PsA) are diseases where the body’s immune system attacks
the joints by mistake. White blood cells move into the joints, causing swelling, pain and stiffness. Over time,
this can damage the cartilage and bone. Current medicines help reduce inflammation once it has started, but
they cannot repair damage that has already happened.

Our bodies also have natural ways of keeping inflammation under control. One of these uses a natural
substance called adiponectin, which tells white blood cells to produce another small molecule called

PEPITEM. PEPITEM acts like the body’s own brake, helping to stop too many white blood cells entering the

joints and causing damage.
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Fig. 1. Changes in the PEPITEM pathway and the effects of PEPITEM treatment in inflammatory arthritis. (A) Blood

samples from people with newly diagnosed rheumatoid arthritis or psoriatic arthritis showed lower levels of the receptor

needed to produce PEPITEM, resulting in reduced PEPITEM levels. (B) A laboratory-made version of PEPITEM was
tested in three different mouse models of inflammatory arthritis. (C) PEPITEM treatment reduced joint swelling,
changed gene activity within cells in the joint, reduced inflammatory proteins, decreased the number of white blood
cells entering the joints, and reduced cartilage and bone damage.

In this study, we found that this natural control system was not working properly in people who had recently

been diagnosed with Rheumatoid arthritis or psoriatic arthritis. Their white blood cells showed lower levels of

the receptor for adiponectin, leading to them being much less able to produce PEPITEM than those from
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healthy people (Fig. 1A). Without enough PEPITEM, the body’s natural brake becomes weaker, allowing
more white blood cells to enter the joints and drive inflammation.

As patients had lower levels of PEPITEM, we wanted to find out whether replacing it could reduce arthritis.
We tested a laboratory-made version of PEPITEM in different mouse models of inflammatory arthritis (Fig.
1B). Mice treated with PEPITEM had less joint swelling, less damage to their cartilage and bone, and fewer
white blood cells entering the joints. The treatment worked as well as infliximab, a medicine already used to
treat arthritis.

We also wanted to understand how PEPITEM protects the joints. We used single-cell sequencing, a technique
that shows which genes are switched on or off in thousands of individual cells. This allowed us to examine
cells taken directly from the inflamed joints of mice with arthritis. We found that PEPITEM changed the
transcriptional profile of these cells — that is, the pattern of genes they were using. The cells became less likely
to promote inflammation and more likely to help control it. We also found a similar change in the proteins
present within the joint. PEPITEM reduced proteins that drive inflammation and increased those that help
calm it (Fig. 1C). Together, these changes shifted the joint environment away from a damaging, pro-
inflammatory state and towards a more controlled, anti-inflammatory one. In other words, PEPITEM helped
restore a healthier balance in the joint, allowing the immune system to control inflammation instead of causing
damage.

Our findings suggest that some people with rheumatoid arthritis and psoriatic arthritis have a problem with
one of the body’s natural systems for controlling inflammation. Rather than simply blocking inflammation,
PEPITEM may help restore the body’s own ability to keep the immune system in balance. In the future, this
approach could be used alongside existing treatments, especially early in the disease, to reduce inflammation
and help protect joints from long-term damage.
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