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Studies on comparison of AA amyloid fibril morphology in
different animal species and inhibition of serum amyloid A
aggregation by rosmarinic acid
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ABSTRACT

Amyloidosis, which is characterized by the extracellular deposit of B-sheet rich amyloid
fibrils, is currently classified into more than 50 different types of medical associations
based on precursor proteins or peptides. The aggregates of these proteins accumulated and
deposited as amyloid fibrils into plaques which resulting organ dysfunction. Amyloid A
(AA) amyloidosis is an amyloid-based disease frequently found in humans and livestock
worldwide. It develops in patients with severe chronic inflammatory such as rheumatoid
arthritis, and tuberculosis, among others. Serum amyloid A (SAA) is a highly evolutionarily
conserved protein in vertebrates that is encoded by a family of closely related genes. And
it is one of the most important precursor amyloid proteins and plays a vital step in AA
amyloidosis. In this study, I first purified amyloid fibrils from five different animal species
(mouse, cow, goat, dog, and camel) with AA amyloidosis, and measured these fibrils width
and crossover distance by transmission electron microscopy. These results showed that
amyloid fibrils had a linear morphology with a cross structure and irregular length in vivo.
These data also suggested that the fibrils from different animal species have similar genetic
homology in SAA sequences and morphology. Furthermore, I showed that rosmarinic acid
(RA), which is a well-known inhibitor of the aggregation of amyloid B (ApB), displayed
inhibitory activity against SAA aggregation in vitro using a microliter-scale high-
throughput screening (MSHTS) system with quantum-dot nanoprobes. Therefore, I
evaluated the amyloid aggregation inhibitory activity of serum prepared from blood and the
deposition of SAA in organs by feeding mice with Melissa officinalis extract (ME)
containing 2% RA as an active substance. Interestingly, the inhibitory activity of ME-fed
mice sera for SAA and AP aggregation, measured with the MSHTS system, were higher
than that of the control group. The amount of amyloid deposition in the organs of ME-fed
mice was lower than that in the control group, suggesting that the SAA aggregation
inhibitory activity of serum is associated with SAA deposition. These results suggested that

dietary intake of RA containing ME enhanced amyloid aggregation inhibitory activity of



blood and suppressed SAA deposition in organs. Besides, this study also demonstrated that
the MSHTS system could be applied to in vitro screening and to monitor the comprehensive
activity of metabolized foods adsorbed by blood. I hope these findings will aid in the
understanding of amyloid diseases and are inspiring new strategies for therapeutic

intervention.
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