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The toxic affect of heavy metals over the living organisms is known to arouse from the alternation of the course for biological reactions in cells. One of such violations appears to be the process of supra-molecular structures formation, for example, the dipole protein nano-clusters in blood. This phenomenon can be well studied in the biological solutions, such as blood serum, or a widely adopted normal saline solution of enzymes

Thus the important role in categorize heavy metals is played by following conditions: their high toxicity for live organisms in rather low concentration, and also ability to bioaccumulation. Almost all heavy metals (except for lead, mercury, cadmium and the bismuth which biological role currently is not clear), actively participate in biological processes, are a part some many enzymes.

In this work was studied the effect of ions some metals (K+, Na+, Pb2+, Fe3+, Eu3+) on enzymes (pepsin, collagenase, lyzosume, creatine kinase) in water solutions.

The results of our experiments has shown that charged macromolecules dynamic properties and radii of formed scattering particles in solutions essentially depend on net charge condition of enzymes and can be used for diagnostics and control.
For macromolecules solutions it is possible to connect a normalized autocorrelation function of light scattering intensity with a translation diffusion coefficient:
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The function g(1)(() can be determined by a method of optical mixing of light (correlation spectroscopy).
In our study, scattering properties of water enzyme solutions were investigated by the automatical set-up element and a scattered radiation photoelectron detector. 
It was found that cluster formation depends on metal ion radius
The nature of interaction enzyme macromolecules in case when the solution contains metal ions with a large ionic radius depends largely on dipole-dipole forces. Enzyme molecules may come extremely closely to one another to form a macromolecular complex-a dipole cluster

The mass and radius of enzyme clusters forming in the solution increases by more than one order of magnitude as compared to the mass of a macromolecule and reaches its maximum near the isoelectric point of enzyme. 
The appearance of cluster cans disturbance metabolic processes in the cells, membranes, tissue.
Cluster formation process can explain toxic influence of heavy metal ions at the very small concentration on the living organisms 
Especial influence on some protein like albumins, globulins, collagen, lisozym and so on has the potassium. K+ ions presence in the protein solutions also induced appearance of dipole protein nano-clusters.
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