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Rheumatic diseases represent a common and significant group of chronic
illnesses. Statistics indicate that approximately 25% of adults suffer from
rheumatic and joint diseases. These diseases are characterised by unclear
etiologies, complex pathologies, and persistent, debilitating symptoms.
Rheumatoid arthritis, colloquially referred to as “RA", is a classic example of
these conditions. In managing RA, two prominent clinical challenges arise:
the lack of early diagnosis and precise diagnostic biomarkers, as well as the
absence of highly effective, low-toxicity specific drugs. These challenges
hinder early diagnosis and treatment, resulting in suboptimal clinical
remission rates. Academician Liu and his research team have been devoted to
conducting multidisciplinary, innovative research focused on addressing these
issues. Their relentless efforts have resulted in numerous groundbreaking
achievements in this field, which are outlined below.

1. Tackling the global challenge of low-abundance IgG acidic N-glycans, which
plays a significant role in the early and precise diagnosis of rheumatic
diseases, Academician Liu and his team pioneered the development of
TiO2-PGC chip technology. This groundbreaking technology significantly
improved the sensitivity of IgG N-glycan detection by over a thousand
times compared to previous methods, making it the most sensitive
quantitative glycomics technology available worldwide. The application of
this technology has yielded remarkable outcomes, including the discovery
of specific serum biomarkers for molecular diagnosis of rheumatic diseases
such as RA, ankylosing spondylitis, and systemic lupus erythematosus,
substantially enhancing clinical precision in diagnostics. At the same time,
the team unveiled characteristic IgG N-glycan expression profiles in RA
patients classified as Cold Syndrome and Dampness Syndrome, according
to traditional Chinese medicine body constitution differentiation.

2. Developed the first anti-inflammatory and anti-rheumatic drug, “Zhengging
Fengtongning Prolonged-release Tablets,” which targets microsomal
prostaglandin E2 synthase-1 (mPGES-1). This drug has been included
in the National Essential Medicines List (NEML) of China and is utilised
nationwide. It also bridges the international gap in anti-inflammatory drugs
targeting mPGES-1.
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3. Introduced novel methodologies, animal models and technical platforms
for conducting research in the field of rheumatic diseases and anti-
inflammatory immunopharmacology. The world’s first rat gut microbiota
gene set has been created, enabling the manipulation of gut microbiota for
the treatment of RA, and an SD rat adjuvant-induced arthritis model has
been developed for the research and development of anti-arthritic drugs.
Moreover, new mechanisms underlying the pathogenesis of RA, strategies
to overcome drug resistance in RA patients, as well as a new binding site
for IKK-beta kinase, have been identified.

This body of work showcases Academician Liu's unwavering dedication to
advancing the field of rheumatic disease diagnosis and treatment through
innovative and groundbreaking research which integrates Chinese and
Western medicine approaches. The research findings have not only enhanced
diagnostic accuracy and expanded treatment options, but also paved the way
for improved therapies and deeper insights into the pathophysiology of these
complex diseases.
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