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ABSTRACT

Holographic interferometer technique has been used to demonstrate an
influence of weak physical fields on model biological systems, such as
aqueous solutions of DNA molecules, bovine and human serum albumine
and embrio tissues, and human blood plasma. Two types of low-energy
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physical fields of different fundamental nature have been applied: a
microwave el ectromagnetic field with frequenciesin the range of tens of
GHz and theinerton (inertia) field with afrequency of about 8 Hz. Obtained
interference patterns demonstrate peculiar changesin the model biological
systems — the rearrangement of macromolecules, which possess a long

memory of the influence, up to tens of minutes.
© 2013 Trade ScienceInc. - INDIA

INTRODUCTION

Hol ographicinterferometry alowsonetofix even
avery low changeof therefractionindex of thesystem
studied, which cannot be measured by other precise
methods. Indeed, aholographicinterferometer IGD-3
designed and produced at the Institute of Physics of
Semiconductorsof the National Academy of Sciences
of Ukraine makesit possibleto distinguish changesin
therefractionindex with accuracy upto An =107°.

By usingthisprecisontool, we carried out anum-
ber of studiesof different sysems. We havebeeninter-
ested in how low intensive physical fields affected
samples, such asagqueous solutionsof DNA molecules,
bovine and human serum abumin, embryo tissueand
variousorgansof ratsand mice, etc.

Theproblem of theinteraction of low-intengty elec-

tromegneticradiationof highfrequency (inthemillimetre
range) with biological systemsstill doesnot attract a
wide attention of academic science. However, because
of itspractical importancefor medicineand biology, it
has become one of the most important problemsfor
researchersworking in these aread®. Nowadaysthe
number of natura and artificia sources, which generate
weak microwave (MW) radiation, isincreasing every
day, e.g. power MW pul sefurnaces, mobile phones,
etc. Inaddition, theweak interactionsplay agreat role
inthestructure of biological moleculesin their func-
tiond state™. Despiteagrowth of information on bio-
physical experimentswith MW e ectromagneticfield
effectsand their biomedical applications, thereexist a
number of problemsin fundamentd interpretation of the
dataobtained9. Obvioudly, it isdetermined by physi-
ca and chemical complexity of theobjectsand thedif-
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ficultiesof theexperiments.

Besides, wehaveinvestigated aninfluenceof alow
intensiveinerton field (inertiafield) on solutions of
biomolecules, which moddled theliving organism™ (see
Section 4). Theinertonfield with afrequency of about
8 Hz wasgenerated by aTedar chip, which represented
aferromagnetic band folded and connected, so that it
formed aMobius stript*+2,

Inthis paper we present the experimental dataon
changesof physical characteristicsof model biological
systemsaffected by MW radiation and theinertonfield
by usngvisblerefraction.

MATERIALS& METHOD

Experimentswere carried out with the use of the
hol ographic interferometer, whose optical schemeis
giveninFigure 1. Holographic experimentshave been
carried out with the use of the holographi cinterferom-
eter IGD-3.
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Figurel: Experimental holographic set-up: “1” He-Nela-
ser; “2” beam splitter cube; “3” mirror; “4” collimator;
“5” plane par alldl plate; “6” quartzflask (cuvette) with so-
[ution; “7” onemorequartz flask (cuvette) with a solution,
or thesour ceof a physical field; “8” filter, which dividestwo
flasks; “9” scatteringlayer; “10” ther moplasticrecording
plate; «“11” reference beam mirror; “12” reference beam
lens, “13” TV camera.

TheHe-Nelaser “1” radiation (output power 1 mW
a 3 — g32.8 Nm) isdivided by beam splitter cube“2”
into two beams: obj ect beam and reference beam. In
the object beam thereisamirror “3” and a collimator
“4” consisting of negative and positive lenses, which
formapardld beamwith 5cmindiameter. Thebeam
passes through the object under study “6”, and then
arivesa findy dispersed diffuse scatterer “9”. Accord-
ing to Lambert’s law, all its points are scattering the
lightindl directions. Therefore, thelight fromthewhole
surface of thescatterer arrivesat every point of thelight
sensitivethermoplastic “10”. In the thermoplastic’s

plane, theobject beam together with thereference beam
produced by mirror ““11”” and objective lens “12” form
aholographicimage of the object under study, inthis
case the cuvette. The hologram is observed on the
monitor screenwith camera““14” connected to a com-
puter, whichisused for recording and process ng of the
holograms.

From aspecid facility ashort high voltagewas ap-
plied tothethermoplastic, which alowed therecording
of ahologram formed on thethermoplastic’s surface.
After that anadditiond different path of interferingbeams
ismade by changingtheinclination of plate“5”. After
thehologramisregistered, aplane-parale plate*5” is
introduced in the obj ect beam, resulting inthe appear-
anceof interference patternson thethermoplastic plate.
Picturesof the object and interference patterns are ob-
served by avideo camera connected to acomputer.
Withthehe p of glassplate*“5”, which introduces phase,
theregime of theinterference picture can be sel ected.
Thus, at oneinclination of theplate‘“5” the increase of
refractionindex resultsin theincrease of theinterfer-
enceperiod, i.e. inthedecrease of thenumber of bands.
Whileat another inclination (withthesamesign of n) it
leadsto the decrease of theinterferenceperiod and an
increase of the number of bands. In our experimental
set-up, theplate“5” was positioned in such a way that
theincreaseof therefractionindex of thesolutioninthe
flask resulted in the decrease of the number of interfer-
encebandsin the areaon the screen which corresponds
to the sample. On the other hand, the decrease of the
refraction index n (e.g. at the expense of thermal ex-
pansion) would causetheincrease of the observed num-
ber of bandsin the areaof thesample. Inthiscase, the
number of interference bands outside the areaof the
flask remained unchanged and served for independent
control over the object’s alterations. If the dielectric
characteristicsof the object under study arethe same
before and after MW action, thentheinterferencepic-
tureremainsunaltered, and interference bandsinside
and outsidetheobject’s profile complement each other.
Onthecontrary, theinterference picturewithinthelim-
itsof object’s profile changes, in particular, the number
of linesand the distance between them changes, if some
externd factor caused changes of therefraction index
of the object.

Changesintherefractiveindex n of thesampleare
estimated fromtheequation L An = A Ak,(1) whereL
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isthethicknessof the sample(theagueous solution stud-
ied), Anisthechangeinrefractiveindex, 1 isthewave-
length of the sourceof light (laser), Akisthechangein
the number of interference bandsasaresult of an ex-
ternd effect.

RESULTSAND DISCUSSION

Microwaveradiation

M easurements have been conducted asfollows.
Thecdll with 0.9% agueous solution of NaCl isplaced
intheinterferometer, then thehologramisrecorded and
theturn of plate (5) introducesinterferencebands. The
same sol ution combined with bio-additivesisfilled into
avia. Thevalueand volumeof the bio-object(s) have
been strictly fixed to determine the percentage of bio-
additives. Thevid iscosed with afilter (Millipore, USA)
with holediameter equal to 0.23 micron. Thenthevid
isturned upside down and quickly introduced into the
cuvettewiththefilter down. Thusthefilter separates
two solutions, oneof which (top) contains supplements.
Theheght of the column of agueous solutioninthevid
is3cm. Duetoleakage of biologica componentsfrom
the upper to thelower solution therefractiveindex of
thelatter changesand theinterference patternisshifted.
Theshift of interferencefringesduring acertaintime
periodisrecorded visudly. Indl theexperimentscon-
ducted the shift ismeasured for 15 min. (30 seconds
after the contact of thetwo sol utionswith thefilter mem-
brane). The direction of the shift of theinterference
bands allows usto judgethe decrease or increasein
optical density of the solution, which pointsto changes
intherefractiveindex of thesolutioninthe cuvette.

For theirradiation of samplesof embryotissueswe
used commercia generators (G4-141 and G4-142,
Vilnius) that operatewith abackward wavetubeat the
frequency tuned withintherange of 37.5—-78.5 GHz
and maximum output power density of 10mwW/cn?with
frequency stability 5 MHz served asthesourcesof MW
irradiation. To apply theirradiation, aflexible Teflon
waveguidewith 2.8 x 5.6 mm? cross-section was used.
Oneof itsendswasput in the gperture of the generator’s
metal output waveguide whilethefreeend waslow-
ered into aquartz cuvette (1 x 1 x 4.3 cm®) with the
studied solution to adepth of 2-3 mm. Theexposition
was performed at the fixed frequencies selected to
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achieve maximum effects. Investigationswere carried
out at thetemperature of 20 °C controlled by thermo-
coupleaccurateto 0.2°C.

For theirradiation of samplesof blood plasmawa-
ter solution we used a generator MRT-01 (Kharkiv,
Ukraine), which operatesin anarrow range of frequen-
cies, 58t062 GHz.

Samplesof bovineand human serum albumin, and
Na-DNA (Servo)

Na-DNA (Servo), bovineand human serum a bu-
min (Reonal), homogenates of embryonic and mature
tissuesfrom different organs (kidney, thyroid, gland,
spleenandliver) of experimenta ratsand human blood
plasmawere used inthe experiments. Eachtimebefore
placing thetubesinacell weused anew filter.

Because of the smdl-diameter holesinthe separat-
ing filter-membrane, 0.23 micron, only moleculesand
ions can seep through, but not cells. Once the same
NaCl solutionwasinthecdl andthevia, no movement
of thefringewas observed for at least 15 minutes. Irra-
diation of thesolutioninatest vid by MW radiationdid
not lead to ashift of interferencefringesaseither.

If we add to the vial with a solution of NaCl, a
homogenate of thetissue of rat embryosat aconcen-
tration of 10-25 mg/ml, then after 15 minutes of obser-
vation in the upper part of the cuvette one can seea
thickening of theinterference bands: their total number
intherangeof visionincreasesby 4-5, whichindicates
achangeintheoptica dengty of thesolution.

Thiscanbeaccounted for asfollows. Inthevid, in
the solution, thereare not only embryo’s tissues, but
asoionsandlargemolecular fragments, which gotinto
it duringthemechanica preparation of thehomogenates.
Such molecular remnants can penetrateto the bottom
of the cuvettethrough the mentioned small poresinthe
filter. Thisresultsin anincreaseintherefractiveindex of
thesolutionand the shift of interferencefringes.

Inthenext phase, we studied theinfluenceof MW
radiation onthe solution. For 10 minutesthe solutions
of embryo tissue, protein and DNA wasirradiated by
MW radiation withthefrequency = 58 — 2 GHz and
the power of 3 mW/cn.

After bringingtheirradiated sol ution in contact with
asolutionthroughthemembranefilter inthe cuvettefor
3 minutes, no motion of bands happened. But thenthey
started to move and after 15 minutes of observation,
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theinterference pattern shift reached 4 bands. Experi-
mentswith biologica macromolecules— proteins and
nucleic acids—led to the following results. When a so-
lution of bovinealbuminispouredintothevid, then
after 15 minutestheinterference patternis shifted by
only 1 band or less. When weirradiated the sol ution of
theproteininvitro for 10 minutes, no changesinthe
lower part of the cell were observed.

A different pattern of changewasobservedinthe
case of asolutionwith DNA molecules: after 15 min-
utesthe shift of interferencefringeswasonly about 0.7-
1 bands. However, a10-minuteirradiation of the solu-
tion of DNA by MW irradiationresulted inashift of 4
bandsof theinterference pattern already after 1-2 min-
utes, to the 15" minute of observation theshift reached
6.5 (Figure 2). Figure 3 depi ctsthe changes that took

Figure?2: Interference patternsof water solution of DNA
molecules. A, b, and c— step-by-step low changesof theinter-
ference pattern of the solution that wasnot irradiated by
MW, d, e, and f —arethevisualization of significant changes
in the solution affected by MW for 10 min.: d —2 min. After
irradiation, e— 10 min. After irradiation, f — 15 min. After
irradiation.

placeintherefractiveindex of theagueoussolutionwith
DNA.

Asisknown, in agueous sol utions mol ecul es of
DNA formakind of agel around themselves—a large
solvateshell, or “coat”, of ions and molecular struc-
tures. MW irradiation may contributeto the separation
of the “coat” from DNA and the percolation of the
“coat’s” components through the filter. It should be
noted that in experimentswith amixtureof proteinsand

nucleic acidswe observed the same pattern, aswasthe

casefor theprotein.

Theinteraction of ions, moleculesand cdllswith sur-
roundingtissuesformsa‘‘coat” around these entities, such
that they cannot seep through thefilter membrane. Ex-
posureto MW radiation changestheinteraction between
cellsaswell asionsand moleculesavailableinthe solu-
tion. MW irradiation weakenstheinteraction and the
molecular formationsleavethe“‘coat” while seeping into
thelower solution, which isthe cause of the observed
shift of interferencebands.

What isthemechanism of theinfluenceof MW ra-
diation onthesolution of cellsand biologicd molecules?
Apparently, under theinfluenceof MW radiation charge
sateson thecell surface changeand dueto the Coulomb
interactiona‘“‘coat” of ions and molecular structures sur-
roundsthe cells. But maybethereisanother type of the
interaction, different fromthe Coulomb one, whichisaso
holdingthe“coat? Namely, it could be a quantum me-
chanicd, orinertoninteraction.

Theseexamplesdo not answer the question of how
MW radiation affectsthe charge state of thecells. Itis
unlikely that the eectricfidd of MW radiationdirectly
polarizesthecel membrane, snceitsintensityislow. In
fact, by our estimate the strength isabout 3 V/cmwith
intensity of 0.01 W/cm?. However, such power may af-
fectintracellular biochemical processesthat leadtoa

A

after MY rradiation
b

before MW irradiation
b
a
p——
1=2 min. 135 min.
Figure3: Relativechangesof therefraction index An of an
aqueoussolution of DNA. A —therelativechangeof there-
fraction index after 1-2 minutes since the moment of first

observation; b —thereéativechangeof therefraction index
after 15 minutessincethe moment of first observation.

-2 min. 15 min.
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change of the charge state on the surface of cell mem-
branes.

Anexampleof intramol ecular transformations un-
der theaction of MW radiation with awavel ength of
7.35 mm may beincreasing the stability of the hemo-
globinmoleculeto atrangtion fromtheactiveoxy-form
into aninactive met-form. Without quantaof MW ra-
diation aspontaneous detachment of an €l ectron from
theironion, whichresulted in aredistribution of eectric
charges, isquite possible®.

With therelaxation of statesinduced by the MW
radiationfield, theinitial potentid (charge) of cell mem-
branesisrecovered, which ultimately leadsto thedis-
appearanceof the“coat”. Experimentally, this mani-
festsitself intherestoration of themovement and the
interferencefringes.

Theabove considerationsare consistent with the
experimenta fact of acongtantly changing diglectric con-
stant under theinfluence of MW radiation. In addition,
they dlow usto explain theresult of paper™ inwhich
the authors studied how MW radiation affected the
erythrocyte sedimentation rate of healthy peopleand
peoplewith oncological brain diseases. It wasfound
that 10-minuteMW irrediation of bloodwith afrequency
of 57.5 GHz and a power of 0.06 W/cm? lead to a
sgnificantincreaseintheerythrocyte sedimentationrate
in sick patients, which was not observed in healthy
people. Onereason for the observed effect may bea
change of charges on the surface of red blood cells
caused by MW radiation. In healthy people, the in-
duced chargerdaxed totheinitid (normal) stateowing
to biochemicd reactionsin 3-4 minutes. However, these
processes of relaxation were disrupted in the case of
sck paients; inther caseMW radiaioninduced charges
that could bestored for alongtime. Additional charges
resulted in theformation of a““coat” of molecules and
ions around red blood cells causing them to appear
“heavier”.

It should be noted that red blood cells of people
withleukaemiado haveasurface charge. It wasshown
in paper™ that in aNaCl solution erythrocytes settle
by the principleof close packing of spheres, i.e. hex-
agonal packing, whichisnot observed in the case of
normal, healthy red blood cells. Such astructureis
realised only when theforces of interaction between its
elementshave spherica symmetry andthisistypica for
the Coulomb interaction.

—=> Regulor Paper

In addition, under theinfluence of MW radiation
on agueous sol utions of biological moleculesthe pic-
tureiscomplicated by processes of structuring of wa-
ter molecules. Therefore, therdatively longtime (min-
utes) during which the observed changesinduced by
MW radiation take place not only characterisesintrac-
ellular rel axation processes, but a so therelaxation pro-
cessesoccurringintheintra- and intermol ecul ar inter-
actionsinacomplicated system of water, oxygen, and
biologica molecules.

Samplesof blood plasmawater solution

Studiesof the behaviour of ablood plasmawater
solution affected by MW radiation were also carried
out. Themost important changesdueto MW radiation
of a2% blood plasmawater solution was detected at
51.5 GHz frequency (Figure4). Whenthe MW source
was switched on, adistance increase between object
bands occurred. The changesin theinterference pic-
turewereirregular withtime. Thelargest changesoc-
curred during thefirst minute, then dowed. Withinthe
first 10 secondstheincrease ranged up to half of the
interferencelineand within 30 seconds, it ranged up to
afull band. Without MW action, the number of inter-
ference bandswasthe samein thefield of the object
andaround it and was equd tofive. During 6.5 minutes
fromthe start of exposure, the number of interference
bandsin the object’s profile decreased by four. After
thisperiod, only dight changeswere observed. Since
these changeswere observed in thewhole plasmavol-
ume, their nature was regarded as being macroscopic.
Changesintherefractiveindex of thesampleunder MW
action wereestimated by expression (1).

Wecould seethereversibility of theeffect: after the
MW source was switched off, theinterferogram re-
storeditsorigina structure; therelaxation period tothe
origina state was 3-4 minuteslonger thanthetimeit
took to achieve maximum change. Theincrease in
plasmaconcentration up to 10% essentially dowed the
process of changes, whereasthe addition of 1.5% of
CaCl, into the solution increased therate of theinter-
ferenceimage shift more than twofold. Experiments
showed that a seven minute MW radiation action on
purewater carried our at 41.5 GHz frequency resulted
only inminor changesof theinterferenceimage, though
ab5minuteexposureat 51.5 GHz frequency decreased
thenumber of interference bandsby one.
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Thus, weak MW-field effectsal so occurredinwa:

ter, though their magnitudewassmal (An =2 x 107).
Thesefactssuggest that the effect ismainly determined
by the blood plasmacomponents. MW irradiation and
heating effectswere oppositely directed. Temperature
riseintheflask detected by athermosensor during the
MW action with a power density of 10 mwW/cm?
amountedto 0.5-0.6 K. Theestimation of thetempera-
ture effect by using thethermal conductivity equation
and thermal bal ance equati ons showed that the maxi-
mum possi ble heating of the solution during thistime
couldamount to 1 K. Thecalculation showed that even
in the absence of heat exchange between the solution
and theenvironment under theradiation effect witha
power density of 10 mW/cnv?, thetemperature of the
solutionwith avolumeof 1.5 cm? could raiseabout 1
K within 6 min. A lower temperaturevaue (0.5-0.6 K)
wasobtai ned in measurements using thethermosensor.
Thetemperaturecoefficient of changesintherefraction
index of water is6 x 10° K. In our experiment the
maximum change of the refraction index reached
n = 2.59 x 10~ Whichisan order higher than the &f-

Figure4: Interference patter nsof the 2% plasma solution
under theaction of MW irradiation at v =51.56 ghz: at the
beginning of irradiation: a—10s,b—-30s,c-5min.,d-6.5
min.; after switching off theMW: e~ 5 min, f-13min.
fect of temperaturechange ontherefractiveindex. Tek-
ing both effectsinto account, thecumul ative effect re-
sultsinabout n=3x10"%

The experimental dataand numerical estimate
demonstrate that the changesin refraction under MW
action were conditioned by non-thermal changes of
the dielectric constant of the solution, which can be

described as asum of contributions of electronic,
vibration and orientation components. It isknown
that at room temperature water molecules create a
continuous net structureformed by hydrogen bonds
fluctuating intime. In solutions, thestructureincludes
hydrate shell clusters whose dimensions depend on
the charges and sizes of hydrated moleculesor ions,
and temperature. Considering that about 10''trans-
lational and orientation motions occur per secondin
purewater, an external electromagnetic field at this
frequency islikely to perform aresonance orienta-
tion effect upon the hydrogen bond net structure.
Evidently, structural rearrangementstook placeinthe
plasmasol ution and in its components— biomolecules
and water molecules, whichinturn affect thedielec-
tric constant of the solution. Besides, in water solu-
tion containing blood plasmamacromolecul es (al bu-
min, globulin etc.) another possibility of macromol-
ecul e coherent resonance vibrationsin water mol-
ecule environment emerges. Thispossibility iscon-
nected with the probable manifestation of coopera-
tive effectswith the participation of large groups of
macromol ecules under weak energy impulses of a
resonance frequency electromagnetic field. Thus,
low-energy MW radiation initiates processes of in-
ternal rearrangementsin bio macromol ecules, which
can resultinamodification of the el ectronic polariz-
ability that contributesto the observed total change
of therefraction index.

By using the hol ographicinterferometer wecan vi-
sualize and test theinteraction between different tis-
sues. Aninterference pattern allowsusto study thein-
teraction of cell productswith tissuesin awater solu-
tionincuvette“8” (Figure 1). Studying of the number
of bands and sign of the changesin theinterference
patterns, we can observethe dynamicsof products of
metabolism from upper cuvette“7” with tissues or cells
inlower cuvette“8”. The characteristics of interference
patternswere changed essentidly when asolution with
tissue underwent aradiation with MW. From the ex-
perimentswe can concludethat thetissueinteraction
dragticaly changesunder MW action. Thisstateismain-
tained for some period of time (3-5 minutes) and then it
relaxestoitsorigina state. The hypothesisof charge
changesof cellsand their componentsunder MW ra
diation seemsconsistent.
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Inerton field effects

Thenation of aninerton field wasintroduced theo-
reticaly in paperd’¢2 and then proved experimentally
inanumber of workg1%-122224 |nertonsare quasi-par-
ticles, which represent field particles of thefield of iner-
tid%17, Inertonsform acloud around any moving quan-
tum particle, such aseectron, proton, atom, etc. Inthe
real physical space aparticleis characterised by its
kernel (central particle) and acloud of inertons; inan
abstract phase space such system of theparticleand its
cloud of inertonsisdescribed by thewel I-known quan-
tum mechanicd y-wavefunction. Duringfast processes
aparticlemay loosepart of itsinertonsfromtheparticle’s
inerton cloud. Theefreeinertonsareabletoinfluence
other systemschangingtheir chemica physical proper-
ties, first of al, such asthe strength of theinteraction
between particles.

A Tedar watchisoneof theapplicationsof inerton
fidds. TheTedar watchincludesaspecia chip, aTedar
chip—a ferromagnetic strip folded and sealed, which is
atypical Mobius strip. The strip is induced with a signal
of about 8 Hz. Inthe presence of the electromagnetic
fiedld generated by thewatch’s mechanism, the Mobius
strip startsto react to the signa and compensates mag-
netic components. In the process, itsinerton compo-
nentisgenerated. TheTedar chipisabletolocaly in-
fluence chemical physica processes. In our workg®13
we performed detailed studies of theinfluence of the
Tedar chip ondifferent chemica physica systems.

Asthemode of primary reception abletoreact to
an external inerton field we chosethefollowing sys-
tems: (i) saturated aqueous sol ution of amino acids (ty-
rosine, tryptophan, and aanine); (ii) diluted aqueous
solution of human blood plasma(in the case of blood
plasmabiomolecul es, the systemin questionwas non-
equilibriumandevenvery smdl stimuli gppliedtoit could
beeffective)

The Teslar chip was put onto the top of aquartz
cuvettewiththesize 1 x 1 x 4.3 cm® filled with the
solution studied (the Tedar chip was put at theposition
“7”, Figure 1). If the dielectric characteristics of the
object studied arethe same before and after the Tedar
chipinfluence, thefringe pattern remainsunatered and
interference bandsinside and outsidethe object’s pro-
file continue each other. However, if an externd factor
causes changesof n, thefringepattern withinthelimits
of theobject’s profile will change. Aqueous solutions
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were prepared on the basis of pure bidistilled water.
Prepared sol utions, beforethe experiment, weremain-
tained for 24 hours under 25 °C. The plasmablood
solution wasextracted from the blood of apatient with
aheart vascular disorder just after theblood wasdrawn
at ahospital by conventional methods. We dilutethe
solution with distilled water at ratiosof 1: 50and 1:
100. Thetime between the blood extraction and the
hol ographic measurement was4 hours. The procedure
of dynamic measurement consisted of asequence of
records of interference patterns on aspecia thermo-
plastic plate, which wasthen recorded by adigita video
camera. Afterward, theimageswere entered into the
computer and eval uated. For determination of thein-
terference band centre, 10 pointsa ong the horizontal
lineof the cuvette have been chosen.

The studieswere conducted at atemperature of 20
+ 1.5 °C. Themost important constraint inthe experi-
ment wasto protect the cuvettefrom thetemperature
gradient and theairflow. Thelatter two disturbancefac-
torscan result inan inner instability of the system. In
Figure5 (l€ft), typical interference patternsof the aerid
ambient space and the agueous sol ution are presented.
Vertical black linesshow theimage of the cuvette cor-
ner (itssizeis 1 x 1 x 4.3¢m?). Thus, inour experiments
we have been ableto observe an ateration of there-
flectiveindex inthe surface zone of the cuvetteequd to
1 x 2 cm?that isdetermined by the cuvette sizeand the
aperture of the laser beam. In Figure 5 (l€eft), typical
interference patternsof the aerial ambient space (Air)
and the agueous sol ution (Sol ution) are presented. Ver-
tical black linesshow theimage of the cuvette corner
(itssizeis1x 1x 4.3cm?). Wewereableto observean
ateration of ninthesurface zone 1 x 2 cm? of the cu-
vette (the cuvette size) and the aperture of the laser
beam. Deformationsof theinterference patternin dif-
ferent pointsof the solution have been caused by changes
inninthesepoints.

Theresol utionisdefined by thelocation of theop-
tical wedge, namdly, by asum of horizontd interference
lines. The spaceresol ution isabout 2 mm. Themethod
described givesthe possibility tofollow theresponse of
the sol ution with thetimefactor of minima discontinu-
ousability equal to 10 seconds. A sequence of pictures
of thefringe pattern characterizesthe space dynamics
of the system studied in any place of the cuvette. For
example, Figure6 (b) showsthefringe pattern formed
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after about 4 minutes starting from the moment of ac-

Salution of HgD

The wnltin'rau:-e
Hy O with pleama

Hy 0 with plasma
after 3 min. 45 sec

Figure5: Dynamics of the fringe pattern of the aqueous
solution of human blood plasmawithout theinfluence of the
Tedar chip. Thevalueof theeffect isestimated by thediffer-
encebetween theshift of theinterferenceband in thecuvette
with thesolution and the position of thesamebandin theair;
weevaluated theshift of interferencebandsbeforeand after
theTedar chip application. Itisseen that after 4minutesthe
bandsin thecuvettewerenot defor med and wer eessentially
not moved relativetothosein theair.

tion of the Tedlar chip that was positioned 2 mm from
the cuvette. Changesof interference bandsthat occurred
duringthistimeareassociated with aninternd stimulus.

A seriesof experimentswas conducted with dis-
tilled water, the saturated agqueous solution of L-tyrosine
and p-adaninerespectively a 25 °C. Theresultsshowed
typical dight changesof thefringe pattern after a400
secondsor larger timeinterval. These changesshould
be associated with theinner drift of theliquid param-
eters. Thecurve of long-time dynamicsdoes not show
any influence onthesidewheretheTeslar chipislo-
cated, closethe cuvette. The other behaviour and pic-
ture have been observed in the case of theblood plasma
solution. Without the Tedlar chip action, thissolution
showed stable and reproducible characteristicsduring
morethan4 hours.

During morethan one hour, therecorded system
and the objects of study (the solution of plasmaand
water) were stable and reproducible. In Figure 6, we
present theimage of the cuvettewith blood plasmaso-
lution affected by the Tedar chip. Black dotsindicate
the centre position of one of theinterference bandson
theimage plane. Thevalue of the shift relating to the
zero line characterizesthe degree of influence of the
Tedar chip. Black rectangles (Figure 6, right) show the
positionsof two Tedar chip’s in relation to the cuvette;
thefringepattern of the solutionrelatingtothechipis
deformed indifferent waysin different zones(short, mid,
andfar-digance). The physca mechanism of thechange
isassociated with the increase of nin the short-dis-

Figure 6 : Dynamics of the fringe pattern of the aqueous
solution of human blood plasmaafter theinsertion of 2 Tedar
chips (TC in the Figure). The strong disturbance of the
optical density of the solution emer ges alr eady after 72 s,
right figure. (Theback cover sof two sectionsof thebracel et
arefound at 4mm from theright wall of the cuvette).

tance zone; n remains unchanged in the mid-distance
zone and decreasesin thefar-distance zone.
Moreover, it seemsthat ow laminar flowswere
induced by the Teslar chip near thefront wall and di-
rectedtoit. If therefractionindex of thesolution changes
inone placeunder theinfluence of an external factor,
thelength of theoptica path will aso change. Withthe
purposeof theregistration of thechanges, thedeviceis
designedinsuchaway thet the“‘starting interferogram”
congtitutesafamily of horizontal bandsof equa thick-
ness. Depending on the character of changes of the
optica dengity inthe cuvettevolume, thebandscan be
distorted (loca changesof n), gapsbetween bandscan
expand without deformations (decrease of nin part of
thevolume). Arbitrary deformati ons of thefringe pat-
tern are caused by acombination of local and global
changes of the optical density. Changes of narepro-
duced by changes in the structure of the network of
hydrogen bonds of water, which under theinfluence of
oxygen, biomoleculesand theinerton field generated
by the Tedar chip, formslong-lived structures. Inthe
mentioned network, those new structurestry to mini-
mizethetota energy relativeto the volume occupied
by thewater system. Such kindsof changes (structur-
ing of the agueous solution) occur sufficiently slowly
and thereforealow therecording by optical methods.
The strongest changesin effects associated with the
Tedlar chip weredetected during thefirst 5to 15 min-
utes starting from themoment of influence. Thesatura
tion effect wasreached after 10 minutes. Without the
Tedar chip, thenumber of interferencebandsremained
thesameinthefied of theobject and aroundit and was
equal to five. Changesintherefractiveindex n of the
sampleaffected by the Tedar chip are estimated from

eg. (1).
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Influenceof the Tedar chip on water leadsonly to
minor changesof thefringepattern, A =2 x1075. The
behaviour of proteinsismainly determined by theinflu-
enceof theTeslar chip. The maximum change of n of
the protein solution affected by the Tedar chip reached

thevalueof Ay =2 x 107, whichisan order of magni-

tudelarger than thetemperatureinduced changesof n.
A spedificfeatureof theTedar chip’s influence con-
sistsinthefact that theinerton field effect istill pre-
served after removing the Ted ar chip (the memory ef-
fect that ischaracteristic of different water systems). In
Figures 7 and 8 one can see fringe patterns of water
and the agueous sol ution, respectively, after their de-
struction. Here, thedestruction meansamechanica stir
of theliquid samplewith asyringe. Thisprocedure con-
sgtsinextraction of aportion of theliquid samplefrom
the cuvetteand the subsequent filling of thecuvetteagain
(without any gas bubble formation) with the extracted

Figure7: Thefringe pattern of the cuvette with distilled
water after an intensive mechanical action (aturbulent ac-
tion in the liquid with a syringe with a thin needle asde-
scribed above).

liquid; the procedurewas donetwice.

15 minutesafter the second re-filling of thecuvette,
the fringe pattern was recorded. We show that both
distilled water (Figure 7) and the aqueous sol ution of
blood plasma (Figure 8) show very similar responses
to this procedure. However, in the case of the aqueous
solution of plasmaprevioudy affected by the Tedar chip,
the solutionis specified by the turbulent-like picture,
Figure8 (right).

InFigure9, experimenta dotsshow changesof nof

== Regular Peper

thesolution (thevertica axis) at thecuvette’s back wall
againgt theupper Tedar chip (rectangles) and thelower
Tedar chip (triangles); recall thetwo chip arelocated
near thefrontwall (seeFigure 7). Current time, in sec-
onds, isplotted dongthehorizontd axis. Legends*“H,O”
(thebluebackground) and “H,O with plasma” (the or-
ange background) indicatedifferent solutionsinthecu-
vette. Timeintervasaresingled out for: (1) themagnet
(“Magnet” on the green background) was applied to
the front wall of the cuvette and (2) two links of the
bracelet with two Tedar chipswere set into the cuvette
(theviolet background). Moments of intermix of the
solution (Destruction) are shown by meansof arrows;
theintermix was made by using amedical syringewith
0.2 mm needle; the sol ution was absorbed from the cu-

== 3

distracted HaO with piasira distraeted HgyD wilh plesma
before TC aetion

aler TC action
Figure8: Compar ativepictur eof theplasmasolution response
to a turbulent action with a syringe depending on the
prehistory of thesample. Theleft pictureshowstheresponse
of the solution beforetheinfluence of the Teslar chip; the
right picture is the same solution after the 15-minute
irradiation by 2 Tedar chip.
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Figure9: Dynamicsof changesof thefringe pattern of the
cuvette’svolumeat different external factors. Thevertical
axis show relative changes of the refractive index. The
horizontal axisshowscurrent timein seconds.

vette by the syringe and then poured back, twice.
Theinsartion of themagneticfie dinduced aresponse
onthesideof puredistillated water in the cuvette, be-
causethewater had dissolved oxygen (oxygenisastrong
paramagnetic); somemore detailson thebehaviour of
therefractionindex isshownin Figure 10. After thede-
struction described above, weinserted thetwo links of
bracelet withtwo Tedar chipsinto the system studied
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(seeFigure6). However, theavailability of two Tedar
chip doesnat produceany responsefromtheweter. Then
the sameexperiment was carried out onthe plasmasol u-
tion. Inthiscasethe solution gavearesponse. Deforma-
tionsof thefringe patternindicatethat therefractionin-
dex decreasesontheoppositewall of thecuvette. If in
this case wereplacethetwo Tedlar chipsby amagnet,
deformations of the fringe pattern become opposite,
which meansthat therefractionindex increases.

Changesin the aqueous solutions cover theentire
macroscopic volume; the system affected by the Tedar
chip reacted asawhole. Thiscan be associated with
both inner convectiveflows(aswith Bénard cells) and
structural changesof water. Under thewater structure
we mean the space architecture of domainsarisngun-
der aspontaneous separation of theliquid and there-
distribution of hydrogen bonds. Thelatter could lead to
changesin both thereflectiveindex of the solutionand
thefringe pattern.
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Figure10: Thechart showsmoredetailed dynamicsof the
plasmasolutionintheupper part of thecuvette (just against
theupper TC) near theback wall [rectangles], in thecentre
of thecuvette[triangles] and near thefront wall of the cu-
vette [black rhombus]. The vertical axis shows relative
changesin therefractiveindex. Thehorizontal axisshows
current timein seconds.

CONCLUSION

By using theholographic interferometer we could
observethebehaviour of biocorganic solutionsandtheir
responseto low-energy MW radiation aswell aslow
frequency inerton radiation. Themethod of interferom-
etry allows usto reveal subtleeffectsnot revealedin
other optical studies. In particular, we observed spe-
cific dynamicsin the bioorganic systemslaunched by
both MW and inerton radiation. Thesetwo fieldsini-
tiate processes of internal rearrangements in
biomacromolecules.

In the case of MW radiation, it induces an elec-

tronic polarizability of biomoleculescontributingtothe
observedtotal change of therefractionindex. Thepo-
larization mechanism changesthe conformation state of
long biomolecules, which givesrisetotherearrange-
ment of thesemolecules®!.

In the case of alow-energy and low frequency
inerton field the rearrangement of molecul esis stipu-
lated by an additiona weighting of molecul esthat ab-
sorb inertons, which tendsto shift themolecules’ equi-
librium positiong®!.

Inerton fields transfer mass, changing potential
propertiesof the environment. Consequently, themass
defect Am becomes an inherent property not only of
atomicnucle but also of any physicd, physical chemi-
cal, and biophysical systemd!4. Besides, aninerton
field alsotransfersfractal propertiesof matter and it
seemsthat thisfiedld may beresponsiblefor such phe-
nomenaas homeopathy and the effects of informa-
tiona medicine.
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