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“[Text] In our preceding studles (12, 13) we investigated the influence of
eféccromagnetic radiation (further referred to as e.r.) on the health of
ipaople chronically exposed to it. We examined thoroughly 140 employees of

iﬁ‘faud radio-stations, compared the results of clinical and laboratory }

'findings to findings made on people nct exposed to radlation, and statis-

tically evaluated the results. We found no signs of damage due to e.r.,
or changes in the health of the people we examlned; we noticed only small,
statlstically important differences in average values of some components

"of the protein spectrun. o
;
We could not be sure whether these differcnces wera due to;e.r;, or wirethar
they were caused In part also by ether factors. Employess of the radlo
) stations lived in various parts of the country, most frequently in moun-—
| tainous regions in villagas and small towns, and differed from the control
| group, formed by inhabltants of Prague, by their style of 1ife, food habits,
and so on. We also declded te be careful with our evaluation of the
results, because blood saamples were analyzed in the central biochenmical
laboratory where the usuval approach does not guarantee the accuracy which
is needed for a sensitive investigation. : :

'
h
{

In order to climinate sources of inaccuracy and clarify a ﬁossible influ-
cnce of e.r. on bloed proteins, we investigated in our second study 153
technicians of TV and radio transmitting stations of Bohemla, vho were
exposed to radiation for more than 5 years. The results of this investi-
gation were compared with findlngs in a control group of 100 people whose
age, life style, ovrigin, and soclal background were similat o that of the

| i

8

USE ONLY

e
e L

>

L :27{

s
i i

&

03

edi ed Copy |5proved for Release 2012




| N . o5 - = ke e LI - =

Declassified in Pah - Sanitized Copy Approved for Release 2012/05/10 : CIA-RDP88B01 125R0003001‘20012-8 S
, ‘ . GOVERNMENT USE UNLY i J WA IR
K . !

. . |
' |

investigated group. The results of this study are submitted in the present
‘article. :

|

N

Material and Methods of Investigation -
) |

Data cdnceming age, nature, and period of exposure, and niumbers of inves-
tigated people are given in Table 1. Because blood proteins and the

composition of individual fractions do not depend on sex, :we are not list-
ing separately results obtained on men from those ob:ainedl on women.

Table 1. Data Covering Age, Nature of Radiation, and Peri!ods of Exposure
of Investigated People i ‘

| . .
B e S .—_— _ - . —
(1) Druh (2) Podot (3) Pramdrny (4) Snite. l’n\ﬁkﬁ doba (6) Bwdr.
exporioo vydolbwmych vik wdchylka oxpozion odchylka
N e e—
Tv (7) sl 34.83 . 160 1089, 3,60
(60—230 Miiz) X
Kv (8) © A 3 7.08 114,43 X
(3-22 MHz) . |
’ {
sv (9) 6 L 10,27 16,M 3,00
(630 = 1600 kHz) i
. |
Kontrola (10) 100 . 36,20 10,26 o -
. . |
o |
Key: - :
1. Nature of radiation 6. Meaningful difference
2. Number of people investigated 7. Television station
3. Average age 8. Short-wave radio station
4. Meaningful difference 9. Medium-wayve radio station
5. Average period of exposure 10. Control .|
. {

In our past study (12, 13) we found no damage to health, aLd therefore we
conducted our clinical investigation only with the aim of finding diseases
which are known to change the composition of blood proteins (cholangitis,
chronic liver diseases, and 8o on). We conducted our examinations directly
at the facilities of the transmitting stations, in rooms aajacenc to the
transmitting equipment. Blood was therefore taken within Flectromagnetic
fields. i

|
{

Intensity of the electromagnetic field was measured by meahs of the LB-038
meter designed for hygienic purposes; this is a high frequéncy transistor
voltmeter, which can take measurcments in the frequency region of 10 kilo-
hertz to 300 megahertz in V/m (according to the conversion;téble). The
inaccuracy of the measurements method was + 30 percent. Because the field
was not' homogenous, measurements were taken on various spots, usually so
that they would take place on the spot where the investigated personnel
I
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are located during their working activity; the height above the floor was
50, 80, 120, and 155 cm. .

. Apart from the intensity, determined for each worker, we also determined
by calculation the hours of exposure for one calendar year, and these

served to prepare an overall group average (calculation methods are given
in references 12, 13).

Microclimatic conditions and the noise were investigated by the methods
usually employed in hygienic. serviqes.

Each blood sample was analyzed twice 1n our chemical laboratory; total
proteins were calculated on the basis of nitrogen balance, and determined
by Nessler's colorimetric method (7). Protein spectrum was determined by

eV e TN

012-8

the electrophoresis method on paper (14). Difference for a patient did not

exceed 1 percent.

For the statistical evaluation of the findings F-test and Duncan's test
were used; calculations were made at the 5 percent level of reliability.

Results of Investigation .

Average values of intensit-y of the electromagnetic fields and the values
of irradiation in the television and radio stations are given in Table 2,

Table 2. Average Intensities of the Electromagnetic Field and Doses of

Irradiations Per Calendar Day at Individual Transmitting Stations

1) ,“"‘;;‘.:':"‘ Muximum | Minioun ’r gmbr Rinde. g|?(3|)‘lkn n
§4§ T™v L st ) o 620 )
5) XV 180,60 0 15,60 17,84 3
6) 8V : 00,00 1} 1,01 9,61 1
— e 2 . B . ———— . e L P
£7; OzAtwl
8) Vim.hod.
gl»; v ¥1,83 0 35,74 23,12 ]
5) KV 480,20 ~ 3AM 101,48 189,21 3
(\(,) NV 138,88 12,16 82,72 30,82 7
Key:
1. Intensity ‘ S. Short-wave radio station
2. Average ’ 6. Mecdium-wave radio station
3. Significant difference 7. Irradiation
4. Television station 8. V/m. hours
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In broadcasting rooms of television stations optimum tempgra:uxe was
exceeded by 2°C, in radio stations the microclimatic cond}tions were within
the region of comfort. The noise level in television stations was within
the 1imits of N 65-81, in radio stations N 65-71. The noise consisted pre-
dominantly of tones of low frequency produced by the air-conditioning
equipment. The work has the character of routine mental activity with
average requirements of intelligence, awareness, and conqen:ration. The
weekly working hours are 40.5 in shifts; the working space is attractively
decorated, well lighted and air-conditioned. ;
The average values of the overall blood proteins for the whole groups, and
individual fractions of the proteins are given in the summary Table 3.
The individual values and the overall group averages are within physio-
logically usual values. : ' :
Table 3. Values of Overall Blood Proteins and of the Prﬁtein Spectrum

|

(5) ikova ©o1.20 724 7,43 147 |
hilkovina Sl) K ‘2)'1'\’ 3)6_\'_[4)'(\_'_"'
(8) Albuminy shle | semn | s | B7,06 |
NV 3 KV T™v |
(7)  Alfa t-glotntiny 6,87 B.6% 8,00 LY
P KV K v v
(8) Alfa 2-globuling wBA T WNA ]800 0,21 !
. K¥. K BV |_TV
“(9) nota-globuling | T10687 | 10,76 | 1004 1,29
K TV | 8V _| KV,
(10) Gnmagiobuling | T12,867 [ i7a0 | 1830 | 18903
TV KV | K| 8V

LAIG BT T IS T I T 1,33
wv K_| KV | TV

Values lying on a common sector of a line do not
differ significantly from each other.

Values of total proteins are given in gram per-
centages, of individual protein fraction in r;ela-

tive percentages.

Key: ) |

1. Control 6. Albunins

2. Television stations 7. Alpha l-globulins
3. Medium-wave stations " 8, Alphsa 2-globulins
4. Short-wave stations 9. Beta-globulins

5. Total protein 10. Ganma;-globulina
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Discussiqn

‘Our present investigation was conducted so that the possible sources of
errors in the selection of the control group and inaccuracy in the lab-
oratory results were reduced to a minimum. The people in the control

. group did not differ substantially in age or life style from the test
group with the only exception that they generally work in places open

. " only during the day. We could, however, find no reference in literature

* which would indicate that working in a three shift system would affect in

any way the content of blood proteins. The results confirm information
published previously, that is that the e.r. affects blood proteins to a
‘eertain extent (1, 3, 4, 5, 6, 8, 10, 11, 12, 13, 15, 16). To our great
surprise we did not find an increase in the content of gamma-globulins
which was considered typical (1, 5, 6, 8, 10, 16, 17). On the contrary,

in workers in television transmitting stations we observed lower contents
of these compounds. Generally blood proteins are significantly higher in
employees of short-wave radio stationms, while Sacchitelli (16) on the con-
trary observed lowering of these values in workers operating radar instal-
lations. Albumino-globulin quotient was lowered in workers employed in
medium-wave-lengths radio stations, and this was due to a lower content

of albumins, and an increase in alpha 1, and beta globulins. Singatullina
(17) also observed a slight increase in the overall protein content, reduc-
tion of albumins, and increase in alpha 1, and also of gamma globulins when
she irradiated rabbits with a wave length of 6 meters and 50 V/m intensity.
Differences between these data and those published in literature may be
explained by variations in frequency, field intensity, and time of exposure.

The question remains as to why we have found differenccs between our previ-
ous investigation in 1966-1968 (12, 13), and our present work. It was
either due to the selection of an unsuitable control group, or the routine
differentiatiou between normal and pathological values, which was not
suitable for determination of value differences as small as those present
in the investigated changes.
The conditions of hygiene and working environment did not change at any
of tihe transmitting stations, with the exceptlion of a single one; although
the values of fields intensity found at present are more favorable than
the past ones, it is not due to improved conditions, but to a change in
the method of measurements (original measurements werec made by a wide-span
universal voltmeter B 388A with a method of inaccuracy.of + 100 percent,
the present measurements were made with a transistor voltmeter LB-038
} which operates with an accuracy of + 30 pcrcent). It ig possible that the
differences may be due to the fact that originally bloéd samples were taken
during hospitalization at a clinic, which took place at least 24 hours
after the end of the exposure, while during the present study the samples
were taken while the subjects were still within the eléctromagnetic field.
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We wonder whether the differences between the individual irradiation
gources (TV, short-wave and medium-wave) are really responsible for the
differences because of the varying lengths of the e.r., or whether the . .
periods of exposure also play a role; exposure is shortest in employees
of television transmitting statioms, and longest in technicians employed
ot medium—-wave radio statioms.

These are only discussion problems, and we have no ready answers. We are
inclined to judge the facts with a great reserve as during the preliminary
evaluation of the results of a part of ‘the present group, using an identi-
cal statistical method, the data obtained for some groups, were again
different (control 50 people, TV group 30 people, short-wave 19, and
medium-wave 39 workers).

We tend to believe that a limited influence ‘on the blood proteins is
exerted by irradiation of the frequencies and intensities investigated,
but that this influence is very small, and its statistical importance will
be affected by the number of the investigated workers, and by the selec-
tion of the control group.

The results are not typical for exposure to e.r.; similar reactions of the
organism are observed during investigations of other influences, such as
chemical and biological ones. It would be an error to attach too much
importance to these findings and to classify them as pathological.

The repeated clinical and laboratory study gives us only an cpportunity to
make the findings, and compare the results to those which we obtained
previously, and which may be found in literature, but we have no way in
which we could clarify and explain these results. Some physicists attempt
to explain the effect of e.r. on a molecular level, and their opinions are
expressed in symposia which were accessible to us (3, 4, 8, 9, 11).

Our clinical investigation is not likely to give us any more information,
and it 18 necessary to study the problem experimentally at somewhat higher
field intensities, so that the differences would become more distinctive,
and so that we could analyze them further by more accurate methods of
investigation. P

The authors would like to take this opportunity to thank Ludmila Dankova,
the lsboratory technician, for her help.
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