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Results Conclusion

To date, research into the structural features of hydration shells is one of the most

advanced directions in physics. Simulation methods as well as IR and THz

spectroscopy have demonstrated the features of protein dynamics that depend on

their hydration shell [1,2] and, therefore, can affect their function [3].
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We have developed a coaxial probe, which constitutes a section of a coaxial

transmission line, where the central conductor has been extended in order to

increase the area of interaction of the probe with the test material and better

positioning of the probe. The structure of the fields at the end of the probe is

distorted as soon as it contacts with the test material, and the measured reflection

coefficient of the probe (S11) may be related to the dielectric permittivity of the

liquid. Measurements were performed in the range from 100 kHz to 8.5 GHz.

Solvent samples (water) as well as highly diluted solvent and highly diluted

antibodies to interferon gamma (anti-IFNg) were measured BEFORE and AFTER

their non-contact incubation with the IFNg solution. The dilution level was at least

10012 times. Non-contact incubation was carried out for an hour at room

temperature. During this incubation, a plastic bottle (250 ml) containing a sample

of water or highly dilluted (HD) water or HD anti-IFNg was placed close to a

similar bottle containing the IFNg solution. The results are presented as the Mean

+- Standard Deviation, all measurements were performed in at least six

repetitions.
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After incubation with IFNg, S11 values for HD

water or HD anti-IFNg do not differ from each

other and amount to 99% (vs water), which is

apparently due to the distant effect of HD anti-

IFNg on the IFNg solution (and relaxation of the

samples).

The differences were shown in

the dielectric permittivity (S11

parameter) of HD anti-IFNg

samples vs the solvent at a

frequency of 51.1 MHz

During the work, a coaxial probe

was developed that can be used to

study the dielectric permittivity

of aqueous solutions of proteins

and their high dilutions. It has

been shown that samples of

highly diluted antibodies are able

to distantly lead to a change in

the relative permittivity of the

IFNg solution, which, apparently,

results from the reorganization of

the structure of its hydration

shells.
It was also shown that S11 of the IFNg solution

statistically significantly changed after incubation

with HD anti-IFNg increasing by 4% (p=0.02) vs the

control (incubation of IFNg with the HD water

sample (results are not presented).
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