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Each living cell of a plant constantly produces photons 

on relatively low level. Under normal physiological 

conditions, cell photon emission is stationary and 

minimal. Disturbance in oxidative homeostasis by 

biotic stress is manifested by increased ‘biophoton’ 

production. Such biophoton responses of plants may 

be used as an integral indicator of the degree of 

oxidative homeostasis imbalance. In order to gain 

insight into post-stress regulation mechanisms of the 

intracellular redox potential connected with defence 

responses of the plant it should be attempted to 

maintain natural intracellular parameters instead of 

using drastic and invasive free radical detection 

methods. On the other hand, the immense diversity of 

data obtained so far by researches makes it necessary 

to find convenient methods of their ordering and 

presentation. Biophoton generation is thought to 

represent spontaneous photon emission produced by 

way of chemical excitation arising from various 

metabolic processes, particularly from lipid 

peroxidation. Because ultraweak bioluminescence 

signal can be measured and visualised using highly 

sensitive CCD camera this non-destructive technique 

could be a useful tool in phytopathological studies on 

plants.  

In our study high systemic protection of susceptible 

potato leaves cv. ’Bintje’ – against late blight disease 

caused by Phytophthora infestans was induced by 

local pre-treatment with inducers such as: 2,6-

dichloroisonicotinic acid, β-amino-n-butyric acid, ɣ-

amino-n-butyric acid and laminarine. Biostimulating 

agents were able to induce resistance in susceptible 

cultivars what was connected with redox misbalance 

visualized by highly sensitive equipment of CCD 

“Night Owl” camera of a Molecular Light Imager LB 

981 by EG & G Berthold.  

It has been shown by us that imaging of temporal 

biophoton generation from potato leaves treated with 

inducers might be a helpful marker in mapping 

oxidative changes leading to acquired resistance. 

 

This work was supported by Ministry of Science and Higher 

Education (grant no. NN303340735). 

 

 

2. A NEW OLFACTORY SYSTEM MODEL 

BASED ON THE DOCKING EXPERIMENT 
 

K. Eitner, C. Grzywniak, A. Fornalik, 
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Adam Mickiewicz University, Faculty of Chemistry, 
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The poster discussed a docking experiment involving 

vHTS and a human receptor protein which participates 

in the collection of olfactory sensations for a wide 

range of aromatic substances used in sensory analysis, 

such as for the selection and training of evaluation 

experts and synthetic substances widely used in 

perfume industry. The proteins designed belong to the 

7TM class. Their models were developed based on 

UNIPROT data, and the 3D structures were designed 

using MetaServer, based on 2RH1 homologous 

proteins. Owing to the virtual docking experiment, the 

binding energy of aromatic compounds to receptor 

sites of the proteins was theoretically estimated. The 

results provide a preliminary platform to answer the 

question in what and how many odour groups a 

receptor is involved. The present calculations are 

further steps for the understanding of odour sensing 

physiology and the relationship between the chemical 

compound structure, the chemical composition of 

aromatic substance mixtures and the olfactory 

sensation collection mechanism. Our studies show that 

differences in molecule-receptor binding make 

olfaction one of the most complex senses. It is noted 

that it is crucial for survival; furthermore, it serves as a 

warning system against invisible dangers. The 

mechanism of aromatic substance detection is not 

perfect, such as for substances with identical odour, 

but with distinct toxicological properties. The 

calculation results prove that the odours we consider 

unpleasant are usually most easily detected. 
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3. FGF2-FGFR2 BINDING DOMAIN COMPLEX  

AS A MODEL SYSTEM FOR STUDIES OF 

ELECTROMAGNETIC FIELD EFFECTS ON 

BRAIN CELLS 

 

J. Estkowska, Ł. Pepłowski, W. Nowak 
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The effect of electric fields on proteins has recently 

become an area of theoretical and practical interest. 

The possible risks of electric fields for the human 

body is cause of concern. In vitro experiments have 

shown that exposure to electromagnetic radiation can 

cause protein conformational changes [1]. 

 Basic fibroblast growth factor (bFGF or FGF2) is a 

polypeptide with potent trophic effects on 

brain cells. bFGF promotes the survival and outgrowth 

of brain neurons, and protects neurons against toxic 

processes that are important contributors to cell death 

after cerebral ischemia. Recent studies in animal 

models have suggested two potential uses of 

exogenous bFGF for the treatment of stroke: 1) intra 

venous bFGF to reduce infarct size in acute stroke, 

and 2) intracisternal bFGF to enhance neurological 

recovery in chronic stroke. Human clinical trials of the 

first of these applications are currently in progress. 

Basic fibroblast growth factor also induce the 

proliferation of neural precursor cells isolated from 

specific regions of the embryonic and adult brain [3]. 

bFGF shows a local surface concentration of 

predominately positively charged residues that has 

been called the "Basic Canyon" (residues Asn-35, Lys 

127, Arg-128, Lys-133, Lys-137, Gln-142, and Lys-

143) The crystal shows an ordered phosphate ion held 

by residues Asn-35, Arg-28, and Lys-133 [4]. 

 The electrical field, a component of EM field, may 

affect on the activity of brain cells. In particular, the 

strength of interactions between signal molecules 

could be modulated, especially if highly charged 

residues are involved in the recognition process. Here 

we propose to use a complex of bFGF2 - FGF2 

receptor (1EVT) as a model for studies of EM field 

effects on the brain. So far we prepared all-atom 

model of this complex and performed steered 

molecular dynamics computer simulations of ligand-

receptor mechanical unbinding process. This process 

has been analyzed in atomic detail. The maximum 

force of over 2 nanoN has been calculated. Within the 

proposed model the effects of an external electric field 

may be simply included, using an appropriate 

continuous solvent model and additional electrostatic 

forces attached to charged atoms. The EM field should 

result in a modified FGF2-FGR2 forced unbinding 

curve. Systematic studies of such curves may help to 

elucidate quantitatively the role of EM on 

nanomechanics of ligand-protein interactions and 

signalling processes in the brain. 
 

This work was supported in part by Polish Funds for Science 

 (N N202 262038). 
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4.STUDIES OF CURRENT-VOLTAGE 

RELATIONSHIP IN FISH COLLAGEN 
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Among the applied research methods, temperature 

dependence of conductivity can be used for 

exploration of composite materials, polymers, 

biological materials such as bone, skin, elastin and 

collagen, ie. materials with properties of 

semiconductor or dielectric. 

 Studies of temperature dependence of conductivity 

inform us about changes of the conformation of 

molecule such as denaturation, glass transition and 

water release. Threfore studies concern phase 

transitions, which carried out in the heated biological 

material. 

 Measurements of temperature dependence of 

conductivity was carried out in the temperature range 

320K-485K. As the studied material collagen obtained 

from fish skins (FSC-Fish Skin Collagen) was used. 

As a control material bovine Achilles tendon (BAT) 

collagen (Sigma) was utilized. It was found, that in the 

applied voltage range i.e. from 1V to 3V the 

dependence I = f (U) was linear, fulfilling the Ohm 

relationship. The voltage U = 1V was used for further 

studies. The geometrical dimensions of studied 

samples were kept constant. 

 In the case of FS collagen at  the temperature of 

425K, the dependence I = f (U), was approximated as 

the linear function. Extrapolating this to the value U = 

0V, the line passes through the origin of coordinates. 

For temperatures higher than 425K, this condition was 

not met, which can be explained by the phase 

transition (denaturation) occurring in collagen heated 

above 380 K. 
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5. INVESTIGATION OF THE APPLICABILITY 

RANGE OF PROTEIN THREADING 

SOFTWARE 

 

S. Jaworski, C. Sikorska 

 
Department of Chemistry, University of Gdańsk, Sobieskiego 18, 

80-952 Gdańsk, Poland 
 

Number of known protein sequences (more than 14 

millions), still significantly exceeds the number of 

known structures (approximately 70,000). 

Experimental methods such as NMR and 

crystallography, are too time consuming to make up 

the difference. Computer prediction of protein 

structure and, in particular the methods of comparative 

modeling, such as threading, are still less accurate 

(typically) from the experience, but their speed and 

convenience offer an opportunity to create a universal 

set of tools  for predicting tertiary and quaternary 

shape of unknown proteins. 
Threading is to match the sequence of target to known 

protein structures, selected from a library of known 

structures. Energy function, allows us to assess which 

match are better than others, and keep those with "low 

energy". After checking the whole library and using 

new (you can also use the old one) scoring function, 

we are able to choose the best initial models. These, 

after further processing (eg. modeling by  CABS or 

UNRES), are becoming  the predicted structures of 

protein.  

The whole process, proposed by various research 

groups, usually looks like a simplified, the above-

mentioned schema. The main differences are:  

- The appropriate selection of a representative library: 

The more different structures, the better, but every 

new structure, increases the computing time. 

- Setting up an appropriate scoring function: selection 

of an appropriate force field (the problem in itself, but 

generally uses a simplified force fields), the inclusion 

of secondary or tertiary information (2D and 3D 

threading), use of the assignment (alignment) 

sequences (the choice of appropriate matrices and 

similarities include penalties for a break, a problem 

becomes extremely important in the case of taking 

into account tertiary information). 

- Creation of threading methods: dynamic program-

ming, Monte Carlo or genetic algorithms.  

- Application of various approximations (eg .frozen 

approximation) in order to either speed up the calcu-

lations, or the possibility of providing more informa-

tion (eg. include Long-term interactions). Proteins 

structure is strictly related (conserved) with its 

function. 

 

 

6. THE RESEARCH ON INFRARED 

RADIATION FLUCTUATION OF BREAST 

CANCER PATIENTS WITH THE METHOD OF 

REGULATION THERMOGRAPHY 
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The research on the human electromagnetic radiation 

fluctuation in region of the infrared light is a precious 

and underestimated diagnostic method of the study of 

the human vegetative system and emotional state. 

 The scientific basis of the thermoregulation 

diagnosis was created from 1977 to 1989 in the 

Institute of Social and Occupational Medicine in 

Heidelberg under prof. G Heima and prof. M. 

Blomkhe’s leadership. 

 Methods: The temperature of the selected body 

points being grouped along 10 body lines was 

measured by the measurement of the infrared radiation 

intensity. 3 series of measurements at 30 second 

intervals were taken. The first series was a pattern of 

the temperature distribution and the next two were 

considered as a reaction to a sudden drop in 

temperature after taking clothes off. The first series 

was the basis for the calculation of the difference in 

temperature between the given points and the 

reference point ‘Glabella’ situated on the forehead 

(dTg). It provided a graph of distribution of the body 

temperature. Next, the differences between second and 

third series in comparison to the first one (dT2 and 

dT3) were calculated. They depicted the thermal 

reaction of the points to the cooling. Next, the 

correlation coefficients were calculated (): dT2 vs. 

dTg and dT3 vs. dTg  - they correspond to the general 

tendency of the body to present the given kind of the 

reaction to the thermal stimulus. The ‘regulation 

coefficients’ were calculated from ’s: WR=50-50. 

Finally, the value of  dWR =WR3-WR2 was received. 

 The aim of the research was to evaluate the 

fluctuation of infrared radiation emitted by healthy 

patients and those with breast cancer. The emission 

was mainly connected with autonomic nervous 

system’s functioning in specific parts of the body.  

It was observed that dWR  was statistically 

significantly lower for left nipple line in the group of 

people with left breast cancer in relation to the healthy 

women and for right nipple line in the group of people 

with right breast cancer than in relation to a group of 

the healthy. The differences between the values of 

dWR  for left and right breast with breast cancer were 

significantly asymmetrical in comparison to the 

control group which was reported to have no 

asymmetry. It proves that the vegetative system does 

not work properly on the side where the cancer exists.  

Conclusions: The patiens suffering from breast cancer 

are found to show considerable asymmetry in 

fluctuation of the infrared radiation in relation to the 

control group. It was also statistically stated that there 

is a characteristic difference of the fluctuations of the 

infrared radiation in relation to the control group that 

depend on a location of cancer in a breast – from left 
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to right and both together. Healthy women had slight 

differences in the flucuations of infrared radiation. 

 

 

7. THE HYPOTHETICAL ROLE OF 

EXTERNAL STATIC MAGNETIC FIELDS IN 

CHIRAL SYMMETRY BREAKING 

PHENOMENA OBSERVED IN LIVING 

ORGANISMS 

 

I. Mróz 

 
Institute of Experimental Physics, University of Wrocław, 

 Plac Maksa Borna 9, 50-204 Wrocław, Poland 
 

For simple model proteins, possibilities of creating 

protein conformations of given handedness are 

discussed. We analyze how L- and D- stereoisomers 

of amino acids as well as  negatively and positively 

charged amino acids can affect handedness of a 

protein chain. The influence of protein synthesis and 

its direction on protein handedness is stressed. [1,2]  

 For purely right- or left-handed protein molecules, 

we analyze possibilities of their spatial separation in 

the presence of a static external magnetic field [3]. 

The presented model, qualitative and preliminary, 

follows the general idea expressed by L.D. Barron:  “a 

magnetic field alone might induce asymmetric 

synthesis if the prochiral reactant molecules are 

prealigned, as in a crystal…” [4], and the experimental 

fact that proteins having tertiary structures composed 

of parallel or antiparallel helices can be oriented in 

high static magnetic fields with helices parallel or 

antiparallel to the field [5].    

 The proposed model stresses the role of protein 

conformations and protein synthesis in the separation 

process. As the effect of aligning helices in magnetic 

fields is stronger for longer helices, the structure 

(handedness) - dependent spatial separation should be 

stronger for bigger, well-shaped helical molecules. 

 Right- and left-handed protein molecules may be 

composed of L- and D-amino acids, respectively. 

Therefore, spatial separation of the molecules of 

different handedness may leads to spatial separation of 

L- and D- stereoisomers of amino acids. The question 

about the level of organic matter organization that 

might be the most favorable for the occurrence of 

chiral symmetry breaking phenomena observed in 

living organisms should be then asked.    
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8. EFFECT OF MAGNETIC FIELD, THE RED 

LIGHT AND THEIR COMBINATION ON THE 

OXYGEN-DEPENDENT MECHANISM OF 

 KILLING OF NEUTROPHILS 
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Neutrophils are phagocyte cells. Besides lymphocytes 

and macrophages neutrophils are involved in the 

effector’s immune response, they are part of  the first 

rapid response. The oxygen-dependent mechanism of 

killing pathogens by neutrophils is the respiratory 

burst. It consists in tens of times increase of oxygen 

consumption and production, and releasing large 

amounts of the superoxide anion outside the cell. 

Dismutation of this radical gives the hydrogen 

peroxide which was the object of interest of this 

research. Detection of this reactive oxygen species is 

made by the analysis of fluorescence of DCFH-DA 

(2'7'-dichlorofluorescin diacetate) probe. The 

fluorescent dye diffuses into the cell and is converted 

in the presence of e.g. H2O2 to the DCF (2'7'-

dichlorofluorescin). This compound emits a 

fluorescent signal analyzed by the flow cytometer. 

DCF is linearly dependent on the quantity of the 

respiratory burst. Blood coming from healthy blood 

donors (10 people for each physical factor) was the 

experimental material. It was observed that the 

variable magnetic field of ELF range of the induction 

equals 89 µT, the red light at the energy density of 

1.23 J/cm
2
 and a combination of these factors caused a 

statistically significant reduction of DCF fluorescence 

of neutrophils at rest and neutrophils after respiratory 

burst stimulation by PMA (phorbol 12-myristate 13-

acetate). These physical factors were applied for 30 

min each. The level of the magnetic induction and the 

density of light remained constant throughout all the 

time of the application, the pulses however,(pulses of 

the fundamental frequency are 180 ÷ 195 Hz) were 

administered in the form of packets of pulses (12.5 ÷ 

29 Hz), groups of packages (2.8 ÷ 7.6 Hz) and series 

(0.08 ÷ 0.3 Hz). The magnetic field caused a 37.5% 

statistically significant reduction of DCF fluorescence 

of unstimulated neutrophils, whereas in PMA-

stimulated neutrophils a 28.5% decrease of 

fluorescence was observed. The red light and the 

combined effect of the magnetic field and the red light 

caused a statistically significant reduction of 

fluorescence, respectively 27.2% and 19.9% only in 

stimulated neutrophils. The magnetic field application 

caused the biggest influence on the hydrogen peroxide 

production. The red light influences only the 

stimulated neutrophils and to a lesser level. However, 

a combination of the red light and the magnetic field 

does not strengthen the effect of the reduction of H2O2 

production, as it is suggested by the synergy effect. 

This causes the least influence on the cells. Each of 

these physical factors affects the cell differently, 
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influencing different pathways of chemical 

transformation. For example, the red light acts upon 

mitochondria, the magnetic field influences the ions in 

the protein channel and cell membranes. However, the 

electromagnetic nature of the applied physical factors 

can cause a similar effect on the mechanisms closely 

related to the regulation of neutrophil functions. 

 

 

9. INFLUENCE OF NEAR INFARED 

RADIATION (NIR) ON STRUCTURE OF 

PHENYLALANINE 
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The aim of present study is to explain the mechanism 

of Near Infrared (NIR) light action, the character of 

changes of phenylalanine at the molecular level. A 

specially constructed system of NIR radiation of 700–

2000 nm has been used in the experiments. ATR-FTIR 

spectroscopy has been chosen as an experimental 

technique, because it is one of the most promising 

methods for diagnostic studies at the molecular level, 

simultaneously allowing us to understand global 

processes. 

 NIR radiation is used in both therapy and medical 

diagnostics. Many research centres carry out studies 

into the effects of electromagnetic radiation (i.e. from 

infrared region) on biological systems. It is known that 

NIR radiation have following effects: analgesic and 

anti-inflammatory, healing and strengthening of the 

immune system, it delays aging of skin and accelerates 

healing of wounds, protects fibroblasts against the 

toxicity of UV radiation, and increases 

microcirculation of blood. Infrared radiation is used, 

inter alia, at different diseases: chronic inflammations 

and rheumatic diseases, neuralgia and pain syndromes, 

and mechanical damages of bones. 

 It should be emphasized that the interaction at the 

level of tissue or whole organism is the result of the 

reaction at the cellular and molecular level. Therefore, 

it becomes important to study the effects of radiation, 

including NIR, at the molecular level. Although 

sophisticated laboratory tests and clinical primary 

mechanism of action of radiation from the NIR is not 

fully explained, and the results are often controversial. 

Our results and literature data suggest that the 

molecular mechanism of action of the NIR is 

associated with the modification of water and 

hydrogen bonds. This mechanism relates to so many 

biological structures, starting from the tissues and 

ending on simple molecules [1]. 

 Therefore aqueous solutions of phenylalanine amino 

acid were irradiated by Near Infrared Radiation (NIR). 

Phenylalanine is amphiphilic molecule and can be a 

simple model of protein. The ATR-FTIR spectra of 

phenylalanine after NIR radiation demonstrate 

modifications due to intermolecular interactions and 

water solvation. The results of our research show 

clearly that modifications of water structures as a 

result of their exposure to NIR weaken interactions 

between polar groups of phenylalanine amino acid, 

which is also confirmed by our previous studies [2–6]. 

After NIR irradiation an intramolecular proton transfer 

reaction occurs and the concentration of neutral 

groups increases, resulting in the formation of strong 

hydrogen bond between the carboxylic (–COOH) and 

carboxylate (–CO2–) groups. In these conditions, 

dimerization can appear. This was confirmed by 

quantum chemical calculations of phenylalanine [7]. 

The interaction between two identical molecules of the 

amino acid involves hydrogen bonding –

C=O···HOOC–, forming cyclic dimers analogous to 

dimers formed by carboxylic acids. As a consequence 

of the aggregation process pKa values of the amino 

acid are evidently shifted [8]. The presence of 

hydrophobic groups can influence these effects. The 

increase of hydrophobic interactions after NIR 

radiation favours the aggregation in biological 

systems, what can modify metabolic processes at the 

molecular level. 
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Approximately 17% of the population in the world 

experience tinnitus. This is the conscious experience 

of sound that originates in the head, without the 

external source. There are many complementary and 

alternative therapies used to tame tinnitus. Awareness 

about its causes and ways to reduce its effects are 

improving, but for some it remains incurable.  

 The purpose of this study was to determine if 

magnetostimulation suppresses tinnitus. The 

magnetostimulation involves treating the body with 

extremely low-frequency magnetic fields of low 

magnetic induction value (ELF- MF) using Viofor JPS 

System. 

 Since previous results imply that tinnitus may be 

evaluated objectively by DPOAE’s, before and after 

magnetostimulation patients were examined using the 

audiometer and DPOAE (distortion product 

otoacoustic emission) to find changes in the DPOA's 

amplitudes. 

 However any significant changes were found among 

patients with tinnitus, for the control group 

statistically important changes in DPOAE levels were 

observed. 

 

 

11. HYDROXYL RADICAL PRODUCTION IN 

POTATO TUBER DURING THE 

HYPERSENSITIVE RESPONSE TO FUNGUS 

PHYTOPTHORA INFESTANS. 
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Late bright disease of potato is considered to be one of 

the most dangerous diseases in agriculture. The 

causative agent for it is oomycete Phytophthora 

infestans. The disease has been intensively studied in 

past few decades but still is the cause of the major loss 

in potato cultivation. Using electron paramagnetic 

resonance spectroscopy we observed the formation of 

hydroxyl radical in oomycete infected potato tuber. To 

confirm that hydroxyl radical is formed by one 

electron reduction of molecular oxygen, superoxide 

anion radical and hydrogen peroxide was measured by 

using nitroblue tetrazolium (NBT) and 3,3-

diaminobenzidine tetrahydrochloride (DAB) imaging 

technique, respectively. To study the deleterious effect 

of hydroxyl radical on lipids and proteins we observed 

the enhancement in ultra-weak photon emission from 

oomycete infected tuber. The data presented in this 

study reveals that hypersensitive response of the 

oomyceteous fungus Phytophthora infestans on potato 

tuber is associated with the formation of hydroxyl 

radical. The study also shows ultra-weak photon 

emission can be use as the measure of oxidative 

processes and can be use in quality control at food 

industry.  

 
This work was supported by the grants of the Centre of the region 

Haná for biotechnological and agricultural research 

CZ.1.05/2.1.00/01.0007 and the Ministry of Education, Youth and 
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12. THE IP VS. VDE COMPETITION AS A KEY 

FACTOR DETERMINING THE STABILITY OF 

THE MgBX5 (X = F, CL) COMPOUNDS 
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The kinetical and thermodynamical stability of a 

molecule is one of the most important issues while 

designing novel compounds possessing desired 

properties. In our preceding paper [1] we provided (on 

the basis of theoretical considerations supported by ab 

initio calculations) the explanation of the hypothetical 

HAlCl4 acid instability. The existence of the 

corresponding salts (i.e., LiAlCl4, NaAlCl4, and 

KAlCl4) was confirmed whereas their parent acid 

(HAlCl4) was identified as an HCl···AlCl3 adduct with 

the hydrogen chloride tethered weakly to the quasi-

planar aluminum chloride molecule. As we concluded, 

the electron affinity of the neutral AlCl4 molecule was 

the most important factor determining the ability to 

form a stable MAlCl4 compound (M=Li, Na, K). Since 

forming the chemical bonds exhibiting primarily ionic 

character (as observed in MAlCl4 species) usually 

requires utilizing strong electron acceptors, we 

naturally focus our attention on the species termed 

superhalogens by Boldyrev and Gutsev in the early 

80’s [2]. Superhalogens (e.g., AlCl4, BF4, BCl4) are 

extraordinary inorganic compounds exhibiting 

extremely large electron affinities exceeding the 

electron affinity of the chlorine atom [3]. One of the 

reasons why superhalogen species attract the attention 

of the experimental chemists is the role they can play 

in synthesis (e.g., in oxidation of counterpart systems 

with high ionization potentials) [4-6] Our goal was to 

follow this idea while verifying the stability of some 

novel compounds, however, we decided to investigate 

more carefully the factors determining their 

geometrical and thermodynamical stability (i.e., the 

susceptibility to fragmentations).  
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In this contribution we discuss the possible 

existence and stability of novel molecules defined by 

the MgBX5 (X=F, Cl) formula. We propose to use the 

values of ionization potential (IP) and electron binding 

energy of the radical fragments MgX and BX4 (i.e., 

the subunits the MgBX5 molecules are assembled of) 

to estimate the expected stability of the compound. 

We believe that introducing such simple models is 

important for general chemistry because it allows to 

predict the stability of molecules before they are 

actually synthesized. In addition, it is our hope to 

encourage the experimental chemists to use more 

extensively basic physicochemical parameters (such as 

ionization potentials and electron affinities) 

characterizing the substrates to anticipate the 

properties (e.g., thermodynamical stability) of the 

novel compounds.  
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Collagen is the most abundant protein representing 

nearly 30% of total proteins in the animal body. At 

present, the main sources of type I collagen are bovine 

or porcine dermis. Non-denatured collagens from 

these sources can be applied in cosmetics, biomedical, 

and pharmaceutical industries. Denatured collagen, 

known as gelatin, is widely applied in the food and 

biomedical industries. However, due to outbreak of 

Bovine Spongiform Encephalopathy (BSE), Foot and 

Mouth Disease (FMD) in pigs, cattle, the applications 

of collagen and collagen derived products from these 

sources have been limited.  Type I collagen has also 

been extracted from skin, bone, fins, and scales of 

fresh water and marine fishes. Collagens from these 

sources were evaluated for their potential application 

as an alternative to mammalian collagen. However, 

the properties of such collagen markedly vary with the 

habitat, species and part of fish it is isolated from, 

demanding a need for characterization of this protein 

from different sources. The use of fish collagen, 

instead of mammalian collagen, has numerous 

rewards. During food processing, fish solids waste 

constitute 50–70% of the original raw material, 

depending on the processes used and types of 

products. Also fish collagen could be used by the 

Islamic and Hindu nations, which cannot use 

mammalian collagen, owing to religious constraints. 

 Present study focuses on characterization of 

collagen from scales of Esox lucius and influence of 

UV irradiation on the surface properties of fish 

collagen films. Collagen was isolated from fish scale, 

a calcified tissue, through demineralization following 

acetic acid treatment. The isolated and purified 

collagen was characterized by FTIR, SDS–PAGE 

analysis and amino acid analysis. Denaturation 

temperature of collagen was estimated by thermally 

induced changes in viscosity. 

 Air-dried collagen films were submitted to treatment 

with UV irradiation for different time intervals, in air 

at room temperature using a mercury lamp, Philips 

TUV-30, which emits light of mainly 254 nm 

wavelength. The surface properties of collagen films 

before and after UV-irradiation were investigated 

using the technique of Atomic Force Microscopy 

(AFM) and by contact angle measurements. AFM was 

performed by using a MultiMode Scanning Probe 

Microscope Nanoscope IIIa (Digital Instruments 

Veeco Metrology Group, Santa Barbara, CA) 

operating in the tapping mode in air. The contact 

angles of two liquids: diiodometan and glycerol on the 

surface of studied films were measured using a 

goniometer equipped with the system of drop-shape 

analysis (G 10/DSA, Krüss, Germany). The surface 

free energy was calculated using Owen Wendt 

method. 

 AFM images of fish collagen films show collagen 

fibers. The size of fibrils in irradiated collagen films is 

bigger than in nonirradiated ones. The surface 

roughness of these films decreases after 2 and 12 h of 

UV irradiation.  

 The values of surface free energy and the polar 

component of surface free energy increased after 

exposure to UV radiation. The increase of polarity of 

collagen films indicates that photooxidation reactions 

take place on the surface. 
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Silks are biological materials which are produced by  

more than 30,000 known species of spider, and by 

most of the 113,000 species in the insect order 

Lepidoptera (butterfly, caterpillars, silkworms). 

Moreover, silks are produced by members of several 

other animals like  mussels, bees, scorpions, mites and 

fleas. A large number of silk because of the long-
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established process of silkworm rearing (400 000 

tones per year of dry cocoons) is available worldwide 

for the textile industry. It is well known  that the 

fabrics made from silk exposed to prolonged sunlight 

lose their mechanical properties.  

 The aim of our work was to study the 

photochemical behaviour of silk fibroin. To explain 

the quantum phenomena occurring in silk fibroin 

under the action of the electromagnetic field from UV-

Vis range, we used a soluble form of silk and 

examined it by UV-Vis, FTIR and fluorescence 

spectroscopy.  

 Silk is widely used not only in the textile industry 

but also it is a valuable material in medicine, thanks to 

its extraordinary mechanical properties and 

biocompatibility. Silk fibroin - a main component of 

silk, can form a variety of morphological forms, such 

as scaffolds for cell growth, hydrogels, membranes, 

films, fibers and capsules. Regarding the requirement 

of UV sterilization of biomaterials before implantation 

there is a need to investigate the properties of 

materials after UV-irradiation and to understand 

photochemical processes occurring. Moreover, silk 

hydrolysates are recently commonly used as additives 

to hair conditioners or body creams, therefore it is 

desirable to know how this substance can interact with 

skin after the absorption of ultraviolet radiation.  

 It was found that the absorption of silk fibroin in 

solution increased during UV-irradiation of the 

sample, most notably between 250 and 400 nm. 

Moreover, after UV-irradiation a wide peak emerged 

between 290 and 340 nm with maximum at about 305 

nm. The new peak suggests that new photoproducts 

are formed during UV-irradiation of regenerated silk 

fibroin. The results will be presented and discussed in 

a poster. 
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Quantum  effects are present  in human organisms  on 

a macroscopic scale. The living organism can be 

considered a macroscopic quantum system, where the 

fluctuations of  the elementary components  are tuned 

together in a global macroscopic fluctuation. This 

property is named “coherence”. Matter therefore is not 

inert,  is in perennial fluctuation. Vacuum fluctuates 

too, being full of fluctuating fields. Coherence 

establishes a dynamic order which is fundamental for 

equilibrium in living beings. In the coherent state, an 

electromagnetic field, produced by the common 

fluctuation of molecules, is trapped within the fluid 

(matter) . The wave becomes  the prisoner of matter.  

The electromagnetic field cannot be irradiated 

outwards, but the potential of the field can leak out, 

 (the so called Aharonov-Bohm effect). This originates 

different phenomena: 

“Intriguingly, recent work has documented that light-

absorbing molecules in some photosynthetic proteins 

capture and transfer energy according to quantum-

mechanical probability laws instead of classical laws 

at temperatures up to 180 K.”[1] 

In coherence domains of living matter, atoms and 

molecules share a dialogue because the various 

coherence domains are in phase one with another, or 

rather they are correlated. We can consider the degree 

of coherence in a living system as a measurement 

parameter for health, it being related to the efficiency 

of energy transfer and use of the system’s resources to 

carry out its vital functions. Given the particular 

properties of coherent domain chains, strongly linked 

with the special nature of biological water, energy can 

travel through them and is available for the body’s 

vital activities. A human being is in a healthy 

condition when this flow occurs consistently. To be 

healthy does not require much energy, given that an 

excess would extinguish the system’s coherence, its 

dynamics passing rapidly from one of ordered 

movement to chaos. Illness may ensue when, on 

losing coherence in the system, energy fails to move 

and becomes blocked. 

Let us consider the basic equations :  
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The phase, connected with these travelling excitations, 

is characterized by spatial and temporal derivatives. 

So potentials are generated and they  create 

themselves phase variations. Therefore, there is a 

possibility of interactions among organisms based on 

the phase, so without significant energy exchanges. 

The development of a system called Hado Shiatsu has 

grown out of the aforementioned concepts. 

In the Japanese  tradition  Hado is the innate 

transforming power of each  thing and each  living 

being. The literal translation of its ideogram is “ wave 

–like movement, vibration ”.The word “Shiatsu” 

means “finger pressure” .It is a discipline developed in 

Japan and connected with Traditional Chinese 

Medicine, martial art and meditation . 

Hado Shiatsu is a therapeutic approach based on 

“empathic connections”, that means  phase resonance 

not  energy exchange. A sort of “ meditative state” , 

where phase is no more chaotic, will allow both givers 

and receivers to be in phase with healthy 

environments. A better life quality  will be supported, 

enhancing the coherence of the system .                                                                                                                                                                                                                       

In accordance with  Weber and Fechner law, which 

applies to all living beings, slighter the stimulus bigger  

the inner reaction of a system. In Hado the approach is 
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a “whisper” : a light, gentle touch to relate to the field 

trapped into the matter, supporting the creation of  

solitons and leaving a sort of informed  print into the 

biological water. 

   Hado Shiatsu  uses a new meridian model inspired 

by Quantum  Physics: “Here we suggest that self-

organization of the living organism implies the 

appearance of an array of quasi-one-dimensional 

coherent domains that  behave as the pathways where 

a flow of matter, energy and information is self-

confined… This array can be linked with functioning 

of energetic channels known as meridians in the 

Eastern medicine.”[2]  

 “Moreover, the organism can be represented as a 

liquid crystalline continuum, which can carry the 

signals for intercommunication in a way, similar to 

liquid crystals. Such systems are highly nonlinear 

optical media and can support the existence of specific 

pathways for the propagation of electromagnetic 

signals.”[3] 

In this context, the network of connections takes on 

relevant importance. When we envisage the meridians 

as a particular form of coherence domain in the 

connective tissue they are  a sort of watery sheath 

encasing molecular chains. It is here where energy 

captured by the molecules arrives. Energy is brought 

to the molecule by a soliton,  a localized wave packet 

that does not dissipate energy in its movement. When 

it encounters a “metabolic situation” requiring just the 

amount of energy it holds, the soliton gives up its own 

and ceases to exist.  

Several scientific studies support the hypothesis that a 

“therapeutic” touch on the human body produces 

electricity that goes into ideal transmission pathways, 

the aforementioned Meridian-like channels. The 

stimulated meridian “lights up” and produces 

“coherent photons”[4-6]. 
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The structure of water bonded determines the con-

formation of biological macromolecules and  controls 

their metabolic activity. In the further layer such mole-

cules are surrounded by global water.  Structure modi-

fycation of water bonded and global water caused by 

physical or chemical factors induces structural chan-

ges in biological systems. The structure of water 

which surrounds the molecule can be changed by 

magnetic field, pressure, temperature, presence of ions 

or organic solvents [1,2]. Another efficient structural 

modification factor is also a near infrared radiation 

(NIR). Our recent research focused on amino-acids, 

proteins and erythrocytes show, that the only common 

object activated by NIR radiation are structures of 

water bonded and global water. Modifications in 

adjacent water structures caused by NIR radiation take 

effects on polar group protonation and on secondary 

processes consist in aggregation and conformational 

changes in biological molecules [3,4].  

 DNA molecule has been investigated in order to 

clarify processes that take place under the influence of 

NIR. Such choice is motivated by the DNA hydration 

layer that has a first-rate influence on this molecule 

stabilization. UV-VIS spectroscopy results obtained 

for water DNA solutions show that melting process of 

the macromolecules has three stages. Stage sensitive 

to NIR radiation is a dissociation of bases of molecule. 

Studies have shown that all used doses of radiation 

destabilize the system [5]. Opposite results can be 

obtained after introduction of modifiers to the solution 

of DNA. 
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The solid-state 
1
H NMR on-resonance and off-

resonance techniques have been used to study 

molecular dynamics of selected soft contact lenses. 

The measurements were carried out using a home 

made pulse spectrometer operating at the frequency of 

30.2 MHz. The shape of the 
1
H NMR line ( first 

derivative) was measured by the continuous wave 

method. The spin–lattice T1 and spin-spin T2 

relaxation times in the laboratory frame as well as the 

second moment M2 of absorption line and the slope 

line width were analyzed as a function of temperature. 

The study applies poly(2-hydroxyethyl methacrylate) 

pHEMA hydrogels with different content of the water. 

The thermal properties of hydrogels were 

characterized using differential scanning calorimetry. 
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DNA is considered as the crucial target for biological 

effects of ionizing radiations, such as cell death, 

chromosomal aberrations, mutagenesis and 

carcinogenesis. Extensive work has been devoted to 

the processes underlying the damages of the 

constituents of DNA. It is known that the DNA lesions 

are induced mainly due to the attack by the hydroxyl 

radicals (OH˙) formed from the radiolysis of water.  

The lesions occur at every nucleotides along the DNA 

molecule. So the influence of radiation on the nucleic 

acids components has been intensively investigated 

[1-3].  

 In our studies gamma radiation initiated processes 

occurring in aqueous solutions of cytydine were 

examined by means of UV spectrometry and 

chromatography methods. Kinetic study of cytydine 

disappearance and formation of radiolysis products 

were investigated by HPLC in the concentration range 

of 100 – 1750 mmol/l. It was found that irradiation of 

aqueous solutions of cytydine (c = 100 µmol/l) leads 

to its complete disappearance at dose above 

1,5 kGy. Chromatographic analysis showed that four 

main products detectable by UV are formed during 

irradiation in the dose range of 0,2 – 1,5 kGy. 

Reaction rate constants were calculated. It was proved 

that cytydine disappearance follows the pseudo-first-

order rate kinetics. 
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A rapid and low-cost DNA sequencing method would 

revolutionize medicine: a person could have their full 

genome sequenced so that treatments could be tailored 

to their specific conditions; doctors could know in 

advance a patient’s likelihood to develop a given 

ailment; cures to major diseases could be developed 

faster. These goals of “personalized medicine” are 

hampered today by the high cost and slow speed of 

DNA sequencing methods. We will discuss a 

sequencing protocol we suggest that is based on the 

measurement of transverse electronic currents during 

the translocation of single-stranded DNA through 

nanopores. We have performed molecular dynamics 

simulations coupled to quantum mechanical 

calculations of the tunneling current in experimentally 

realizable systems in order to understand the operating 

principles behind this sequencing method. Several 

recent experiments also support our theoretical 

predictions. In addition to their possible impact in 

medicine and biology, the above methods offer ideal 

test beds to study open scientific issues in the 

relatively unexplored area at the interface between 

solids, liquids, and biomolecules at the nanometer 

length scale [1]. 
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