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Introduction

Interest in neurophysiological effects of non-ionized radiation - electromagnetic (EMF),
magnetic (MF), and electrical fields (EF) - has existed for many centuries [8, 9]. In the middle
XX-th century biological effects of microwaves (MW) became the center of attention of re-
searchers owing to appearance of new technological approaches. Russian researches (including
the author of the present work [1-3, 5, 6]) made essential contribution to development of this
problem.

Bibliometrical investigation of published material on electromagnetic biology including
neurophysiology was not carried out up to now. The present work is devoted just to examination
of quantitative characteristics of publications of this trend.

Information accumulated in world on electromagnetic neurophysiology during 35-year
period in the later half of the XX-th century (1966-2000) was considered. The state of investiga-
tions of neurophysiological effects of non-ionized radiation was analyzed on the base of the da-
tabase "Medline" accessible through Internet. Quantitative characteristics of publications on the
present problem were obtained according to chosen key words. Bibliometrical data concerned
investigations performed in different neurophysiological objects (the brain, the cortex, neurons,
nerves) with application of non-ionized radiation were examined.

Preliminary results on this problem were party presented in our another papers [4, 7].

Materials and methods

Bibliometrical information on electromagnetic biology during 35-year period in the later
half of the XXth century (1966-2000) was analysed. Quantitative characteristics of publications
on biological effects of non-ionized radiation were considered on the base of the database "Med-
line" accessible through Internet. The numbers of publications on the present problem were ob-
tained according to chosen key words. Bibliometrical data concerned investigations performed in
different neurophysiological objects were studied: the brain, the cortex, neurons, nerves. Works
with application of non-ionized radiation of series of kinds were examined: EMF, MW, MF and
EF.

At statistical analysis of the received bibliometrical material the coefficient of correlation
and Wilcoxon paired comparison test are used. Besides the comparison of the parts of the num-
bers of publications carried out on different neurophysiological objects in general totality and the
comparison of the numbers of publications in different time periods were performed as the com-
parison of two selective sampling fractions of variants.

Results

It was found, that the number of neurophysiological papers reached 1401300 in 35-yaers
period from 1966 till 2000. In addition the numbers of papers, carried out in the brain, the cortex,
neurons, nerves, were 705259, 180602, 237160, 278279 correspondingly. The number of publi-
cations of investigations with application of non-ionized radiation was 21606, including works
with employment of EMF (6001), MW (6920), MF (5316) and EF (3369).

Materials concerned investigations in different neurophysiological objects under action of
these penetrating physical factors were considered. Received information on the numbers of pub-
lications is presented in the tables 1, 2, 3 and the figures 1, 2.
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Table 1.
General data on the number of papers carried out with non-ionized radiation in different neuro-
physiological objects
Objects Characteristics of totalities
Total number of pa- Average number of Sampling fraction (%)
pers in 35 years papers in 1 year
1 3188 91.09+12.94 53.71
2 1032 29.48+5.13 17.39
3 770 22.00+3.33 12.97
4 945 27.00+4.14 15.96
5 5935 169.57+25.05 100.00

Application: 1 - the brain, 2 - the cortex, 3 - neurons, 4 - nerves, 5- sum

General quantitative data on the numbers of investigations carried out in different neuro-
physiological objects with employment of non-ionized radiation are presented in table 1. This
table performs what investigations made on the whole brain predominate. The indicated fact is
explained by increased interest of specialists of applied sciences to this neurophysiological ob-
ject for investigation of biological effects of non-ionized radiation. Moreover methodical com-
plexity of investigations on neuronal level serves restrictive circumstance.

Mathematical comparison of the numbers of papers, carried out in the brain, the cortex,
neurons, and nerves during 35-years period, is presented in table 2. Positive correlation takes
place between the numbers of papers made on different neurophysiological objects. However
significant distinctions between analyzed consequences exist, which is shown by means of Wil-
coxon paired comparison test and with the aid of the comparison of two selective sampling frac-
tions of variants. Hence, the numbers of papers carried out in indicated objects belong to differ-
ent statistical totalities.

Table 2.
Comparison of quantitative indices of papers carried out with non-ionized radiation in different
neurophysiological objects

Objects Comparison of totalities
Coefficient of correla- | Wilcoxon paired com- | Comparison of sam-
tion parison test (U) pling fractions (U)
lc2 0.95 5.14 42.70
l1c3 0.91 5.09 49.40
lc4 0.96 5.09 47.77
2c3 0.84 2.98 6.69
2c4 0.93 0.53 2.07
3c4 0.90 231 4.63

Application: significant values of coefficients of correlation and statistically significant
distinctions between distributions are underlined (U>1.96 corresponds to p<0.05, U>2.58 corre-
sponds to p<0.01); 1 - the brain, 2 - the cortex, 3 - neurons, 4 - nerves.

Dynamics of quantitative indices of investigations of action of non-ionized radiation on
neurophysiological objects during analyzed 35-year period is demonstrated in fig. 1 and 2.

Fig. 1 shows the essential increase of the numbers of papers, carried out in neurophysi-
ological objects with considered physical factors. The greatest increase is observed in investiga-
tions on the brain. The dependence of number of papers on analyzed time period is circum-
scribed by exponential function.
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Fig. 1. Dynamics of the numbers of papers carried out on different neurophysiological objects
with non-ionized radiation during 35-year time interval. 1 - the brain, 2 - the cortex, 3 - neurons,
4 - nerves.

Fig. 2 demonstrates dynamics of the parts of corresponding papers in the general totality
of investigations of biological effects of the physical factors. The increase of the parts of neuro-
physiological papers in the general totality is observed but to the lesser extent than at the above-
mentioned events.
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Fig. 2. Dynamics of the parts of papers carried out on different neurophysiological objects in the
general totalily of investigations with non-ionized radiation during 35-year time interval. 1 - the
brain, 2 - neocortex, 3 - neurons, 4 - nerves.

Statistical characteristics of events were reflected in fig. 2 are presented in table 3. Statis-
tically significant increase takes place in all cases excepting investigations on neuronal level.

Conclusion

Performance of the present bibliometrical investigations made it possible to arrive at the
following conclusion.

The number of papers on biological effects of non-ionized radiation is too big. But among
them papers carried out in neurophysiological objects is little. The case of this fact is the preva-
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lence of study in sphere of applied aspects of the problem - dosimetrical, hygienic, therapeutic
(4, 7].

Clear dynamics of quantity of publications about biological influence of physical factors
including papers carried out in neurophysiological objects exists. Besides absolute quantity of
the latter papers and them parts in the general totality of investigations of biological effects of
non-ionized radiation to the lesser extent increase.

On the whole fundamental investigations of activity of the brain are played no enough
attention to. However, in the future they will hold a leading position in solution of the problem of
biological action of these factors, since they will make it possible to uncover genesis and patterns
of reactions of organism. Undoubtedly, the greatest importance will belong to investigations on
neuronal level [1-3, 5, 6].

Table 3
Comparison of parts of neurophysiological papers in the general totality of investigations carried
out with non-ionized radiation in different time periods

Comparison of indices for first five years with data for following five-year
periods (values U)

Objects | Second Third Fourth Fifth Sixth Seventh
five-year- | five-year five-year five-year five-year five-year
period period period period period period

1 2.19 3.24 3.99 4.83 4.79 5.24
2 0.32 0.896 1.24 2.51 2.99 3.51
3 0.91 0.23 0.48 1.87 1.80 1.70
4 3.37 3.32 3.08 5.21 5.55 4.78

Application: statistically significant distinctions between totalities are underlined
(U>1.96 corresponds to p<0.05, U>2.58 corresponds to p<0.01); 1 - the brain, 2 - the cortex, 3 -
neurons, 4 - nerves.

Investigations supported by the Grant of Russian Foundation of Fundamental Investiga-
tions No. 00-04-48139.

IIpencraBnensl OMOIMOMETPUYECKUE JaHHbIE IO MCCIEIOBAHUSAM, BBINOJHEHHBIM Ha
Helpoduznonornyeckux 00beKTax (IETOCTHBIH MO3T, KOopa OOJBIINX IMONyIIApUi, HEUPOHBI,
HEPBbI) C IPUMEHEHUEM 3JIEKTPOMAarHUTHBIX, MAarHUTHBIX M JIEKTpUUYECKUX Mosiel. Paccmorpe-
HBI KOJINYECTBEHHBIE XapaKTEPUCTUKH Ty OJIMKAINi BHIOpPAHHBIX HAPABJICHUH 3a 35-IeTHUI WH-
tepBan BpemeHu (1966-2000). IIpoananu3upoBaHbl Yynciia craTeil yKa3aHHBIX TUNOB. CrenaHo
3aKJIFOYEHUE O MEPCIEKTUBAX MCCIEAOBAHUMN IEUCTBUSI HEMOHU3UPYIOLIEH pagualid Ha HEUPO-
(U3UOTOrMUECKUX OOBEKTAX.
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VMUTAIIMOHHA S MOJIEJTh B3AUMOJIEMICTBUS GRID-V3JIOB C
OYEPEJILIO JOCTYTIA K OBIIEN TAMSTH'

lenectoB A.1O

BBenenue

B nacrosiiiee Bpemsi yciokHeHHE MH(PACTPYKTYpHI paclpeaeleHHbIX WH(OpMAaIUOH-
HBIX CHCTEM IPHUBEJIO K HEOOXOJUMOCTU Pa3BUTHUS MOAXOIOB K MX MojenupoBaHuio. Cucrem-
HBI TOJXOJI K PEIICHHUIO ATOW 3a7adu IpeiokeH B [1], a Ooyiee meTanbHO €ro MpUMEHEHHE
omnrcaHo B [2]. OxgHoli n3 Hanbosee MepCneKTUBHBIX TEXHOJIOTHI IMTOCTPOCHUS PacTIpeIeICHHBIX
cucteMm siBasieTcst Grid-TeXHOIOTHSI, KOTOpasi 00ECIeUYnBAET PEIICHUE BBIYUCIUTEIHHO CIOKHBIX
3a/la4 C MCIOJb30BAaHUEM paclpeeseHHbIX XPaHWIUIL JAaHHBIX U BBIYUCIUTENBHBIX PECYPCOB
[3]. st MmoerpoBaHuUs MOAOOHBIX CUCTEM MOTYT MCIOIb30BATHCS PA3IMYHBIC TOIXOMAbI, KaXkK-
JbIA M3 KOTOPBIX HE IMO3BOJISIET MPOBECTU KOMILUIEKCHBbIE MccienoBaHue. J[OCTaTOYHO MOJIHBIN
0030p cylIecTBYIOIUX MOJIeNIEH coaep uTcs B [4, 5].

B nannoit pabote nis moaenupoBanust fuHaMuKu Grid-cUCTeM TpeyiaraeTcsl HCTOb30-
BaTh cetd [lerpu [6], MOCKONBKY Takue CHUCTEMBbI MPEICTABISIOT COOOH HAOOp B3aMMOAEUCT-
BYIOLIUX APYT C JIPYrOM KOMIIOHEHTOB (y3JI0B Pa3jIMYHOrO TUIIA), KOTOpPbhIE MOTYT (DYHKLIIMOHH-
poBaTh MapamiedIbHO U paboTa KOTOPBIX MOJKHA OBITh CHHXpPOHMU30BaHA. IMEHHO TpU HCCe1o-
BaHuu Grid-cuctem HaOMIOA€HUS 3eMIIM BCE ATH BOIIPOCHI ABJISIOTCS OYE€Hb aKTyaJIbHBIMHU.

IlocranoBka 3aga4u

OCHOBHBIM 3JIEMEHTOM CTPYKTypHOU Monenu Grid-cucteMbl HaOmoaeHUs 3emiu [2] sB-
JSITCSI BBIYUCIIUTEIBHBIN y3€J1, BRITIOTHSIONINI BEIYNCIIUTEIBHBIC 3a/Ia4H WK 33J]a4d TOCTyIa K
JaHHBIM XpaHWIHIIa (MHPOPMAIIMOHHBIN y3€el1) IO 3ampocy MOJIb30BATENS WIH B peXUME olepa-
IIMOHHOTO cepBuca. [IOCKONBKY y3el MOXKET COJep’KaTh HECKOJIBKO PAa3TMUYHBIX (PU3UUECKUX
BBIYHUCIUTENBHBIX YCTPOICTB (MPOIIECCOPOB MM MHOTOMPOIIECCOPHBIX KOMIBIOTEPOB), KOTOPHIE
HCIOJIB3YIOT OOIIYIO MaMsITh, TO pab0Ta OTAETBHBIX YCTPONCTB KOOPAMHHUPYETCS YIPABIISIONIH-
MU y3namu. [loaTomMy BbluMCIUTENbHBIE, THPOPMALIMOHHBIE U YIPABISAIOLIUE Y3JIbl (IIAHUPOB-
IIUKHK) CIIEeIyeT paccMaTpUBaTh Kak 0a30BBbIC JEMEHTHI PACHpPEEICHHON CUCTEMBI OCTyIa U
00paboTKu NaHHBIX. 3a/1a4a cOCTOUT B noctpoeHnu Grid-cucTembl, 00ecreuynBaroIiei mpo3pad-

1 PaGora Bemonnena B pamkax teMbl HAHY «IHTemiekT», a Takke Npu MOAAEPIKKE
rpadTta INTAS-CNES-NSAU “Data Fusion Grid Infrastructure” (Ref. Nr 06-1000024-9154).

32 ISBN 7-776-8361-7



