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Biological effects of non-ionized radiation of different kinds -
electromagnetic (EMF), magnetic (MF), and electrical (EF) fields - interest
people for many centuries [1]. In the middle XX-th century in consequence of
appearance of new technological approaches investigations of this trend were
facilitated. Towards middle of the seventies years of XX-th century more 3
thousand publications on biological effects of EMF and about 2 thousand
publications on biological effects of MF were accumulated [1]. 20 years later
the number of publications concerned electromagnetic biology is believed to
reach 10 thousand [2].

Russian researches (including the author of the present work [2-5])
made essential contribution to development of this problem. Just our
pioneering investigations established a key role of influence these penetrating
factors on the brain in the rearrangements functional systems of animals and
humans to them.

Bibliometrical investigation of published material on biological
effects of non-ionized radiation including neurophysiological aspects was not
carried out up to now, what was reason of our researches. Information
accumulated in world on these trends during 35-year period in the later half of
the XX century (1966-2000) was considered. Quantitative characteristics of
publications on biological effects of EMF, MF and EF were found. Moreover
especially biological effects of microwaves (MW) were selected because this
factor was in the center of attention of researchers in the middle of the XX-th
century.

Materials on of bibliometrical investigations partly were presented in
our recent papers [6-11] and monograph [12]. In one of these papers
information concerning works on action of non-ionized radiation of different
kinds upon the whole brain was considered specially [11].

The present work is devoted to examination of bibliometrical
characteristics of published works on action of non-ionized radiation of
different kinds (EMF, MW, MF and EF) on the cortex.

Materials and methods. Bibliometrical investigation of published
works was carried out by means of the database «Medline» accessible in
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Internet. Published works concerning effects of EMF, MW, MF, and EF on
condition and functions of the cortex were examined. Quantitative
characteristics of values of published works during 35-year period in the later
half of the XX century (1966-2000) were considered.

At statistical analysis of the material the coefficient of correlation,
usual Student #-test for comparison of mean values, another Student #-test and
Wilcoxon test for conjugate pairs were used. Besides the comparison of the
parts of the numbers of works carried out with different physical factors in
general totality were performed by ¢-criterion for selective fractions of
variants.

Results and discursion. The number of published works on
neurophysiological effects of non-ionized radiation during 35-years period
from 1966 till 2000 reached 5935. From them 3188 ones were carried out on
the whole brain (53.72%), 1032 - on the cortex (17.39%), 770 - on neurons
(12.97%), and 945 - on nerves (15.92%).

General quantitative characteristics of values of published works
carried out on the cortex with application of non-ionized radiation of different
kinds (EMF, MW, MF and EF) are demonstrated in table 1. Mathematical
comparison of the numbers of published works of indicated trends is presented
in table 2. Dynamics of the numbers of published works performed on the
cortex with EMF, MW, MF, and EF during 35-year period and dynamics of
their sampling fractions (%) from the total number of works on the cortex with
all factors during 35-year period are displayed accordingly in fig. 1 and 2.

Table 1.
General data on the number of published works carried out with different
kinds of non-ionized radiation in the cortex during 35-year period

Characteristics of totalities
Total Mean Stand- | Fraction
Factors | number . . ard (%) 1n
over 1 Variance | Sigma .
for 35 deviat- | general
year : .
years ion totality
1 409 11.69 201.93 14.21 2.40 39.63
2 225 6.43 22.66 4.76 0.80 21.80
3 328 9.37 216.83 14.73 2.49 31.78
4 70 2.00 20.94 4.58 0.77 6.78
5 1032 29.49 924.43 30.40 5.14 100.00

Application: 1 - electromagnetic fields, 2 - microwaves, 3 - magnetic
fields, 4 - electrical fields, 5 - sum.

The table 1 presents general quantitative characteristics of published
works about action of EMF, MW, MF, and EF upon the cortex. This table
shows significant predominance published works with application of EMF,
that takes place at investigation of effects of radiation upon the brain [11].
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The second place belongs to works with MF as well at study on the brain. The
number of works on effects of MW approaches to the latter but locates on the
third place.

Table 2.
Comparison of quantitative indices of published works carried out with
different kinds non-ionized radiation in the cortex during 35-year period

Comparison of totalities
" Coefficient | Student Student Wilcoxon | Compari-
8 of t-test t-test for test for son of
é? correlation conjugate | conjugate | fractions in
pairs pairs (U) general
totality(U)
lc2 0.44 2.08 242 1.97 10.79
lc3 0.54 0.67 0.98 1.90 17.00
lc4 0.41 3.80 4.40 4.06 23.16
2c3 0.03 1.13 1.13 0.23 6.25
2c4 0.06 3.97 3.85 4.11 12.36
3c4 091 2.83 4.06 4.31 18.61

Application: 1 - electromagnetic fields, 2 - microwaves, 3 - magnetic
fields, 4 - electrical fields. Significant values of coefficients of correlation and
statistically significant distinctions between distributions and between
sampling fractions are underlined (#>0.435 corresponds to p<0.01, >0.332 -
to p<0.05; ¢ and U>2.58 corresponds to p<0.01).

The table 2 shows positive correlation between the numbers of works
made with different penetrating factor in parts of cases. Positive correlation is
absent at observation of such pairs as MW-MF and MW-EF, which may
connects with different characteristics of dynamics the numbers of these works
as it will show below in fig. 1 and 2. By means of different statistic methods it
reveals than significant distinctions between data concerning EF and another
analyzed assemblages exist. Results of comparison of sampling fractions (%)
from the total number of works confirm them quantitative difference presented
in table 1. Moreover date of application of #-test for conjugate pairs and
Wilcoxon test for conjugate pairs show probability of different dynamics of
events, which presents in fig. 1 and 2.
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Fig.1. Dynamics of the number of published works carried out on the
cortex with EMF (1), MW (2), MF (3), and EF (4) during 35-year period
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Fig.2. Dynamics of sampling fractions (%) of published works carried
out on the cortex with EMF (1), MW (2), MF (3), and EF (4) from their total
number during 35- year period

Dynamics of the number of published works performed on the cortex
with application of EMF, MW, MF, and EF are demonstrated on fig. 1. The
steady essential increase of the numbers of works of all considered kinds
during 35-year time interval takes place. The clear effect is found at works
with EMF, MF and EF. The pattern of this increase in case MW differs from
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the same with another kinds of non-ionized radiation, that takes place at
published works performed on the brain [11].

Dynamics of sampling fractions of published works carried out on the
cortex with application of EMF, MW, MF, and EF (%) from the total number
of these neurophysiological works with non-ionized radiation during 35-year
period are presented in fig. 2. Essential distinctions between of patterns of
dynamics of these events are observed. The most increase of sampling
fractions exists at works with MF and EF. Similar pattern of dynamics is noted
at works with EMF from 70 years. Dynamics of sampling fractions of
published works on action of MW differs from such events. Prevailing
increase of these sampling fractions is in 70-80 years.

Obtained data show that among published works carried out on the
cortex with application of non-ionized radiation the works on action of EMF
prevail. Moreover numbers of published works with EMF, MW, MF, and EF
steadily increased during analyzed period. However dynamics of the sampling
fractions (%) of works about considered factors are not identical. Dynamics of
works with application of MW possesses specific character and demonstrates
them in middle of observed period. It may be presumed that intensity of
investigation of any trend 1s determined by technical equipment of society and
special features of use of different kinds of non-ionized radiation in different
time periods.

In whole results of bibliometrical analysis of published works carried
out on the cortex with application of non-ionized radiation are similar with the
same on the brain [11]. The nervous system plays a key role in the all
reactions of organism to non-ionized radiation of different kinds. Besides our
pioneering investigations revealed predomination of direct influence of these
penetrating factors on brain structures, personally on the cortex, in origin of
reactions [2-5].

Now researches of applied aspects of biological effects of non-
ionized radiation (dosimetrical, hygienic, therapeutic) are in the lead.
However, fundament investigations of neurophysiological effects of non-
ionized radiation are necessary for understanding of formation and
organization of reaction upon radiation [12].

Conclusion. At paper bibliometrical analysis of published works
carried out on the cortex with application of non-ionized radiation of different
kinds (EMF, MW, MF, and EF) is present. The special features of quantitative
characteristics of published works on action of EMF, MW, MF, and EF upon
the cortex are considered. Mathematical comparison of the numbers of
published works of indicated trends is performed. Complex dynamics of
number of these works is found. Representative data are priority.
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YUnxenkoa P. O. Marematuunuii a”agiz 0iGioMeTprmyHHMX
NMOKAa3HMKIB J0CJIi’KeHb BIUIMBY HEiOHI3yl04o0l paaianii pi3HUX BHIIB Ha
Kopy Besukux niBkyjab (Medline-Internet)

[Ipencrapneni 6i6aioMeTpUYHI 1aHi 3 JOCIIIPKEHHS 11l HE10H13yI0u0i
paaiauii pi3HUX BHJIIB (€IEKTPOMArHiTHHUX, MarHiTHUX 1 €JIEKTPUYHUX IIOJIIB)
Ha KOpY BEIMKHUX MiBKYJb. PO3IISHYTO KUJIbKICHI XapaKTePUCTUKU MyOTiKawin
1 amHaMiKa moka3HukiB 3 1966 mo 2000 p. Ha ocHOB1 «Medliney.

Kniouosi cnosa: 61061ioMeTpis, HE1OHI3yr0Ua pajialisi, Kopa BEJIUKUX
M1BKYJIb, [HTEpHET.

Yn:xkenkona P. A. MaremaTuyeckui aHaJIM3
OnOIMOMeTPHYECKUX nokasareJiei HCCJIeIOBAHN I BJIMSIHUS
HEMOHM3MPYIOIleH paguanuu Pa3sHbIX BHIOB Ha KOpPY O0O0JbIIKUX
noaymapui (Medline-Internet)

[IpencraBnensl OUOIMOMETpPUYECKHUE JaHHBIE IO MCCIIEI0BAaHUIO
NEHCTBUS HEMOHU3UPYIONIEH pagualiii pa3HbIX BUJOB (AJIEKTPOMATrHUTHBIX,
MarHUTHBIX M DJEKTPUYCCKUX TI0JIEH) Ha KOpy OOJIBIIMX TMOYIIapHiA.
PaccMoTpeHbl KOJIMYECTBEHHBIE XapaKTEPUCTUKU MyOIMKAIMK U JUHAMHKA
nokazareneit ¢ 1966 no 2000 r. Ha ocuoBe «Medline».

Knrouesvie cnosa: 6nbmmoMeTpus, HOHOHU3UPYIOIIAs pagualus, kopa
OOJBIITUX MOTYIIAPHI, HHTEPHET.

Chizhenkova R. A. Mathematical Analysis of Bibliometrical
Indices of Investigations of Influence of Non-ionized Radiation of
Different Kinds Upon the Cortex (Medline-Internet)

Bibliometrical data of investigations on action of non-ionized
radiation (electromagnetic, magnetic, and electrical fields) on the cortex are
presented. Quantitative characteristics of published works and dynamics of
indices from 1966 to 2000 year were considered by means of the database
«Medline».
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