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Abstract: A cybernetic roach w^as used .for description the elJbcts of'low doses

kiltizing ru,liatian on organisms. The signal-irformation lterception of radiation

cxTtlaitt.r tlte ct,s of its lovrt dttse, non-lineur character of dependence of biologic

responseo-/trrucl iateddose,horrnesisphenom,enon,apoptosis,renloteconsequencesof

irrucliatirr, tarcler. urtd ,ther p6.st rudicttion fficts. The informational approach trt

the cts of k-nu-intensity radiation on the organism can be the supplement to the

existing radiobiological theories, allowitrg them to expand' introduce new concepts and

,t1t1truucite,s lu llte crtrrer:litttt of posl.-radialion fficts, radialion ranktngs based on their

.tignul importance.

Kevwartis: iontztng t'adiation, low doses' infbrmation mechanism

under the impact of weak ionizing radiation on the living ofganism there ar.e a number

of e cts that can not be explained fi'om the standpoint of the classical physics and

per.sonal research lt.Ya. Bulanova, L.M. I-abanok (2004' 2006) allow us to distinguish

thc lbllou.ing charzrctcn,stic features of post-radiation effects of low-intensity ionizing

radiation anci low doses of radiation, whish so fa]. have not a clearl. explanation' The

tlependence of the biological effects on the radiation dose has a complex nonlinear

character; there is objective evidence of distant post radial manifestations; the majority

of post-racliatrotr e cts mecliated by ciranges ill various body systems; in the holistic

organism post radial ofl'set and changes are detected only at functional loads; the

scnsrrivitv crl'c,ells, organs and systems of the irradiated organism to the impact of other
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tLamaging factors changes; r'adiogenic effects ale nonspecific and may become the basis

both for the tleveiopmcnt of pathological conditions and radioresistance (adaptive

response) inct'ease: lhe severity tlf ptlst-radiation c;hange is largely detenniued by the

plrysrological stzrtc of ths body, organs and tissues, as well as the exposure area'

Postrachation chamges in ttre organism are usually not related to the specific character of

the i act: there are no radiation sickness symptoms, but existing diseases present

themselves and start to progfess, the level of spontaneous chromosomal damage

increases, etc Florverrer, cluring the post-radiatian period many radiobiologists also

irotecl acLivatrotr oi lilb prooesses in living organisms, in order to describe this

r-rhcnorucnon, in 1980 thc term "radiation hormesis" was proposed S'P' Yarmolcnko

(igllu). Screening of living organisms from the natural radiation background leads to a

rveakening oi the metabolic processes and reduce the viability of the organisms'

Therefore. radiation is the parl of the environment necessary for the normal

development of a living organism. This allows suggesting the presence of effects of

i0rrizirrg fadiar,ion ol both physiological and pathological levels z'Bak, P' Aleksander

(1963). Bur whrlc acknorvlcdging the plesence of opposrte eftbcts of radiation on the

organism, there ts no possibility to explain the radiobiological paradox: mismatch

befween an insignificant rlualtity of absorbed enelgy and extremely high degree clf the

response of a biological object. In particular, the absorbed dose of 10 Gy is lethal for

n-lcrst mantmals, expressed ir-r thermal tetms it corresponds to a glass of hot tea' The

leading role of the atoms ionization in the post-radiation eft-ects at this dose absolbed is

aiso qucstioi lccl s.P Yarrnolenko (198S). ere is no ful l  solution of the fundamental

radiobiolosy problem - tire definition of the laws of the biological response to ionizing

eff'ect, on rhe basis of which the radiation reactions of the organism can be controlled'

While recognizrng and hrighly appreciating the radiobiology progress it's impossible to

ignore the vrew t-rn its crisis S.P. Yarmtllenko (1997)' The emergence of this situation to

ir ccftain c)itlrrt c.rrtribut:d to the methoclology, rvhich has prevailed in radiobiology' it

rvas consiclcr.cci. that in order to describe both radiobiological effects and the effects of

rirdiation trn physiczil ob-iects the law of energy conservation may be equally applied'

and tlre causes of thc pllenomena occurring on the macro level can be attributed to

processcs occufllng at m:Lcrcl levels. Since it is assumed that the micro-level phenomena

are spontiilleous- therefbre, the processes occurring at the nutcro level cannot be

r:onsidcr.ccl as appropriatc All t.hese methodological principles of research lose the

certainty of interpretatiorr when apptied to biological objects'



is the essential relationshrtp of their properties, resul g in the emergence of new

ancl isolarcd oncs r-espolrl to the same effects in clifTerentways- During the study of the

organism,s reactions ro the irradiation, it is necessiuy to apply nrethodological

approaches that are suitabie lbr the description of co lex systems' Also' when

choosing method6logical approaches it's necess to take into account the special

charircrenstics and origins af living organisms' system fo ation - DNA molecules'

which are. in firct, the infir ation matnxes. It is the oopying of information and stqr-

b.rr-step reading of the genetic code. which create an algorithm of formation of all the

Organism infbr tion flo'ws become primzry in relation to the flow of matter amd

combined ilto a single unit not by covalent or ionic bonds, but informational ones'

which tirrm the basis of cgntrol of matter flow 'and enefgy in the whole body Mofeovet'

tlvrng ofgantsms are self-regulating behavioural typ" systems' The simplest self-

regulating system (Figure 1) consists of two elements: contlol an<l compelled ones' and

the unity of fincttons in such systems ts created through direct and backward bonds' the

last ones dividcd into positive bonds (PBB) determining the increase in the control

par eter. and negative bonds [NBB) contributing reduction in regulated quantities'

Signai receirtion should irritiate the hmiing on of the regulator, s' the impact of any

lactor- nrust be accompaniecl with the presence and realization of its signal importance

fbr receiving structut'e of the organism'

DB- clirect bond; PBB is a positive bao rd bonctJ

B - negative backward bond

Figute 1: scheme of a sirnple self-rcgulating systelrl'

' l - [re increasittq o{'conrplexity of the

lunrlatrentai principle o1' hierarchy:

self-regulating systems structure is based on tlte

primary regulatory structures are the part of the
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Sllperstrurc c systems of higher order as subordinated ones' If we arrange the ofgamsm

scli--regr,rlating systems acccffding to the complication of the organization' increasing the

hiera.clrical sr.atus .f each super-system, they will gain the following seqirenoe: a gene -

ccll - bociy - CNS. el:efore, the central nelryous system becomes the hierar:chical|y

spccitic e cts on the control center'

Cttnceried regulatory action of direct bolids, PBB and NBB ,dl.e the basis of

homeostzlsis, which the living olgailsms nraintain through the hierarchical self-

rcgulating system. That means that living systems afe targeled' so the physiological'

the biological system and the central nervous system'

Promoting tirc tdea of thc inforrnational impor-tance of low-intensity radiation fbr the

o rgan ism, i t i snecess to take in toaccoun t tha t the in fb rma t iondoesno tapp ly to the

categories of substances 01'energy N' Wiener (1968)' Since the communication between

contr'l and suborclinate rxrits, cornbining thcm into a single hierarchical subordination

Sys tem,bascc lon in fb rma t ion in te rac t i o t rand thes igna lhasan in i t i a t i ng ro le inse l f -

regulation, s0 nei*rer the systern nor the processes occuning in them ttave no physical

of ohcrnloai rnferpletation. Thc study of complex Systems of this type' as well as the

principles of management can be carried out using a methodological approach' based on

the provisions of cybernetics, infonnation theory'

lfhe fouricler of cy6erneti,;s, Norbert Wiener (1968) defined the signal infotmation' as

t h e c o n t e n t r e c e i v e d b y t h e o r g a n i s m f r o m t h e o u t s i c l e w o r l d i n t h e p r o c e s s o f

aclaptatio'. r-he idea trral trre organrsm perceives diff'erent kinds of eff'ects through the

signai was presentecl and confirmed in the last century by I'P' Pavlov (i951' Vol' 3'

cha , 2, pp. 335-336). Modern scientists rnade these ideas lnofe concrete' believing that

,,the outsicle rvorlcl throul3tr a variety of ir act parameters enters the organism in the

torm of infonnation processes..". Inside system control also "is performedby the signals

lrorn all its systems, organs" K.V' Sudakov (2005, pp' 105-110')'

Does the iorrizing radiatlon. like other natural factors, have the signal importance for

l iv ingorganisms,whichal lowsto implementpostradia le f fectsduetothein i t ia t ionof

inf-omratr.n processes, woven orga^ically into the systet' of self-regulation? in the first

nlilce. classical racliobiollogl' always porntecl out to a systemic response of biological
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Figurc 2: contrecttotr betw.e'en tlynamics of wave process with the infotmation transfer arrd energy

T h c d a t a p f c s e n t c d i n t h e p i c t u r e s h o w s t h a t o n l y i n t h e c . a s e w h e n t h e e n e r g y

paralneters are slnall (E <.: I), organisrn stluctures are able to perceive the information'

-fhere{ore, tirc zotre of the low-level rarjiation Creates real conditions for its signal

which it is possible to cletect the presence of informational perception of radiation on the

basis of organlsm reactions, Infonnational impact of radiation ol1 the organism have the

lbllowing lbaruros G'N' Ponomarenko (1999)'

i. The enelgy of reaction that develops in a biological systetn afler the tactor inrpact

mulriply exceeds the ellerlly that causecl it, realizing by the fi'ee energy of the organlsnl

2. 
'Ihe direction of the reaction is determined by the irnpact area' depending on the lield

of sti lus application the; organism reacts differently'

'i. 'l'he reaction clepends on the repeatability of factor actions (single of continuous)'

4. The reziction begins to develop at the time of i act and continued in subsequent

per'iods rvlten an achon has already been conrpleted'

k is unportant to uclte that these signs of the informational irnpact of EMR on organlsm

can be founded in a er of the mentioned above paradoxical effects of low-intensity

ionizing raditrt ion'

It was tbunci that oyber systems are able to respond not only to the absolute values of

t h e i a c t , b u t a l s o a t r e l a t i v e l y s m a l t d e v i a t i o n s f r o m t h e s e v a l u e s ' C o m p l e x s e l f -

r.egulaiing living systenls have the same properties, whiclr is still one of the cr"iteria fbr

.j Lrclging the infbrnlatjonal radiation impact'

'l-he assi.ulption that the signal nature of'the effect of ionizing radiation on living

orgarlisr1ls also was expressed at the Plenary Meeting of the Scientific Council of RAS

on radiobiology by AA Yarilin (1999)'
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Ir may therefore be conclurled that the leading rote in forming of the radiobiological

fesponse of thc organism to low-intensity tacliation anrl low-dose of peculialities of the

systemic glganizatitln of the living, the signal, rather thzm the energy imporlance of a

particular cnergy range of r;adiation K.Ya' Bulanova. L'M' Lobanok (2004)' In the zone

of low-infensiry rarliation irnpact neither ene qualities' nor any other qualities of the

rnaterial object (ronizing or non-ionizing) are not important for substantial information'

exractecl by a living organlsm I('G' Korotkov (2001)'

Theusebyi iv i r rgorgarr ismsof low- in tens i tyrac l ia t ior rofwiderarrgeasasignal ing

information caffier allows 
'living organisms to implement successfully the development

lurocosses: s},stenric corr,plication and ev0lutionary transformations' expand habitat' It

sho*rd be recognized. that the radiati.n background is essential, having a constructive

cffect0nO|.ganlsms,theirseparatesysterns,cellgrowthanddifferentiat ion.

'l'he signal-rrifo ation pr'lsess management nrechanism is used bi' living organisms

ars. fbr intersystem communication thro'gh generating its own row-intensity radiation,

witli thc signal tmpottanoe for organism systems' These features of self-regulation

mechanisms in living organisms u'ete found during the study of mechanisms of

therapeutic e {'iccts of technogenic EHF r"adiation N'D' Devyatkov et al' (1991)' which

energy consists only I . i 7' 10-3 eV, which is smaller than the energy of thennal motion

of the atonts. tlie hydrogen bond enelgy, therefore during its outside irnpact it cannot

reach thc scnsitirre structures of the orguoi*., even the skin, However, therapeutic

c cts of'rnm-radiation on the organism were proved' Studies have revealed that under

the inf-luencc. of adverse fllctors on the organisrn, in its certain structures the generation

ofcohercntrad,iat ionoft l lennalintensityisstlmulated.Thefrequencycharacterist icsof

the oxogenous acoustlc l,vaves al'e 4 signal for the formation of resonance systems

substrucfur:es o1'cells ilrat begin to generate themselves in the wave regime imposed

c0fl.ectlvc Vicrlations. Normalizatiorr 0f liomeostasis is a srgnal for thc collapse of tltese

stnrctru.cs. ln a placticalll'healthy organism EMR radiation does not cause changes' but

can perfonu other ftlnctions- raise (under r:epeated) non-specific resistance of the

olga.Irlsm.

tt is lmpor[ant to note that, in information systems in additiOn to percepfion'

Lratllinrisston. lltetlrorizatitltt, retrieving, and resetting tlre translation of inlbrtnatton,

thcre is aiso thc possibility of chsplacement of'previous information with subsequent

infolmation. This feature of intbrmation systetns allows to implement the idea to put the

EMR into Frractlce, whi,;h signal and informafion perception by the organism is not
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l . cc tsc l f t j re fecJverybyEMREHFo{rad ia t ion- induceddamagesof leve l (A)andspeed(B)
of platelet aggregation in rats ir:radiated with a dose I Gy

ecliation, irrLpactirrg slrarply resonant, lecl to selective normalization of

iviryirrtheir.racliateclorgarrism,butfailedtopreventviolationsinother

sys temof thebody isnscessary toac t inorder topreventdamageand
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r i z i ng ,se l f -hea l i ngsys temaf te rexposu rc to ion i z ing
. t l r eo rgan is rnshou ldbe in f l uenced ino rde t top teven t

x, self-organlzing, self-healing system after exposure of

ldsky( |97a, 'VoI .3 ,p14)bel ievedthat ' ' l i fec loesnotcease

:substance,butwi th thec lest t .u tc t ionof thest tucture, the

:ctions.IrrfbrrrutiontheoryStatesthatthemairrreasonfor

: int lrestabil i tyofhierarclr ical|ytnainsteerit tgnrechanistn'

n,ril'u'tt of l.nnatio' wrthin tlie system allows, on the one hand' to expano rnu
"'- l l-*-r- ,1 --:,--..^*^.^+ nn d.a nrher l l ;rnd sisniticant increase

cxitrcmc state of t*rsiou it can get oul of balance, iose its stabltlty llrevslsrury' rtrrrldrPD'
-'l*-'r-" - 

of central control unit functions will allow self-
thp exiposure dir"ected to the restoratton 

:o.tt:"u'. 
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in rhe
;h-dil;.rhonirro, t. :normalize the biochemical and physiological processes in the

i ri iadi4rtcd t)r gatllsnl.

K. Btit,tt'tlv'q tlNtt L. L'en'tNtlK

thie above-mentionecl lheoretical and experimental data was sent to oonfitm the idea

"adiat ion. I t isnroredi f f icu l t toestabl ishhawtheolganlsm

light, of the interest is the resonance-lield hypothesis by

5] , t l re ideaof theer is tenceof . thewavel ike informat ion

ureP.P.Garyaev(1gg4,vo1.5) .Noless i rnpor tants tudies

by LiA.Chi lievsky (1978), through which were devetoped ideas about the tole of

dflverpe env 'onmental rh'lthms in the fr:rmation of the set of systemic asynchronous

' rucf i t ra l r ' rn i t . I t isposs ib le thatahierarchyofosc i l la tors is

ras i so f thes tab i l i t yand res i s tanceo f t l r eo rga t l i smto the

s sotlrces, but also to ensure the reception of disturbing'

f t lrosc vibrations'

,r , , t , ,  r l rc rqrl iqf inn effec.ts on the organlsm;tudy the radiation effects on the organlsm

phenomena- Living organistns fike the

w qualities: the ability to preserve logic and

ce and preclict the consequences, distinguish

:se qualities can explain thc features of the
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I low-level radiation, along with other research methods there also the

rach shoull be used, which allows to use a picture of inlbrmation, the

rnission in the beiravioural type systems for ttre ilterpretation of post-

oachtotheeffectsoflow-inlensityradiationonthe
to the existing radiobiological theories, allowing:to

iatioq effebts with regard to their signal imponpnce ror tnq or 4r'$^'t'
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