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Gremlinl, a protein highly expressed in human adipocytes, plays a key role in the
differentiation of precursor cells into white adipose tissue and is linked to insulin
resistance in hypertrophic obesity. This study investigated Gremlinl expression in
patients with obesity, type 2 diabetes (T2D), and related metabolic disorders, as well as
its effects on obesity and insulin sensitivity in a diet-induced obese mouse model. We
further investigated BMP4 for its potential therapeutic effects in a diabetic mouse
model.

We found elevated Gremlin]l mRNA levels in adipose tissue of first-degree relatives of
T2D patients, correlated with body fat percentage and insulin resistance markers.
Increased expression was also observed in the subcutaneous and visceral fat, and liver
of T2D patients, particularly those with metabolic dysfunction-associated
steatohepatitis (MASH). Additionally, Gremlinl levels were higher in obese T2D
patients compared to lean individuals.

In vitro, Gremlinl was shown to disrupt insulin signaling in human hepatocytes,
adipocytes, and muscle cells by inhibiting Akt phosphorylation. However, in vivo
studies in mice revealed that neither increasing Gremlinl expression nor administering
Gremlinl protein significantly affected metabolism.

BMP4 gene therapy in diabetic mice showed limited benefits, such as short-term weight
gain and delayed insulin decline, but did not reverse diabetes or have lasting metabolic
effects.

CONCLUSIONS: Gremlinl is a secreted protein that antagonizes insulin signaling,
particularly in adipose tissue and liver, and is associated with insulin resistance and
metabolic dysfunction in humans. While it presents a potential therapeutic target for
obesity-related conditions, its metabolic impact appears to be species-specific. BMP4
therapy showed initial promise in diabetic mice but requires further research for long-
term effectiveness.
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