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Protein nanoparticles and bio-osmotic pressure

ZHENG Zihui, HU Yunfeng, GUO Jun™
(School of Medicine & Holistic Integrative Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, Jiangsu)

Abstract: Physical osmotic pressure (OP) is decided by the solution quantity difference between
semipermeable membrane. A new viewpoint of “biological OP (Bio-OP)” is proposed in this review, which
depends on the flow of ions and water across the opening of selective ion channels on plasma membrane. Bio-
OP is related to the solute property, especially the interplay between protein nanoparticles and ions. In vivo,
abundant protein nanoparticles can adsorb free cations and result in changes of membrane potential, activation
of ion channels and ion flux, and further hyper-osmotic effects. In addition, plasma components are closely
associated with adsorbing ability of protein nanoparticles, further regulating permeability of ions channels, free
ion diffusion and bio-OP. Therefore, the mechanism underlying the osmotic potential regulation and water
metabolism of cell swelling and shrinkage needs to be rationally clarified, for further investigating the roles of
mechanical activity in cell polarization, membrane potential, structural change, tumor invasion and metastasis.
The new theory of bio-OP provides reasonable interpretation of osmotic potential in life sciences.

Key Words: protein nanoparticles; bio-osmotic pressure; ion diffusion; membrane potential; non-selective
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