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‘ Some Data on the Comparative Physiological- hygienic Assessment
of Protective Clothes Made from Synthetic and Natural Fabrics

The paper presents the results of the comparative hygienic assays of

- synthetic fabrics made of polyacryl nitrile fibers (nitron), polyester (lavsan)
" and pure wool and that of clothing made thereof under various temperature

, The finding was that synthetic fabrics are

i inferior to natural ones in such main properties as permeability to vapor,

$ .. hygroscopic and thermal insulating capacities.
costumes made of synthetic fabrics under conditions of "discomfortable"
temperature levels (15 and 50°) is accompanied by significant disturbances
of the thermal balance between the body and the environment.

Cons equently, work in

In the range

g\fof 18 to 35° no changes were noted in the general state and state of main
§ o physiological systems of the persons under observation wearing clothing
¥/ made of synthetic fabrics and that made of wool.,
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HE EFFECTS OF CLIMATIC CONDITIONS ON
CHRONIC IRRADIATION BY SUPERHIGH-FREQUENCY ENERGY*
(K voprosu o vliyanii klimaticheskikh uslovii pri
Rhvonicheskom obluchenii energiei svevkhvysokot chastoty)

4

[Translated in the U.S.A. by IPRS.]
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The results of individual, pr1mar11y experimental studies (N.V. Tyagin;
Mlcha_elson et al.) indicate a dependence




of the biological effects of a superhigh-frequency (SHF) field on
" meteorological factors of the environment, especially the air temperatu
The operation of SHF installations in the air fleet is carried out jp 1,/
various climatic zones; hence the question of the nature of the mﬂuence
climate on the frequency and expression of changes in the functional gta
of the human organism among persons servicing such installations ig of)-
practical’ interest. This served as the basis for a comparative Chrucal.,
phys1olog1cal examination of a large group of persons working under
conditions of hot (Central Asia, Caucasus area) and temperate climate
(European’portion of the }J S.S.R.). All the examinees (268 persons ip the
middle belt and 134 in the south, 20~-40 years of age, with service recqp;
from several months to 12 years) were subjected to irradiation durmg th
work by centimeter waves with a flux density from units of a microvolt t
several hundred microvolts per cm? for one to six hours per shift. ‘\

The overwhelming majoﬁuty of the examinees in Central Asia had arr';f‘d
there from the middle latitudes, having lived in this region for no less ~ 3
than two to three years. They made no complaints of poor tolerance of gh‘“e'g

local climatic conditions. 1

TABLE 1

Frequency of functional disorders in workers in different climatic conditions

Ratio of difference of
number of cases in
personnel and in control
group in the south 10
analogous indices in the
temperate belt

Ratio of number of cases
. in workers in hot climate
Nature of changes to number of cases
among workers in
temperate climate

Headache 1.6 1.6
Fatigue, weakness . ... 2.4 2.7
Trritability .. .. ... .. 1.2 1.2
Disturbances of sleep . . . 1.6 1.6
Dermographism . . .. .. 1.5 1.8 -
Hyperhydrosis . ... ... 1.9 2.4
Acrocyanosis 2.0 19
Tremors of the fingess ’
and eyelids B O 0.9
Pains in the region
of the hean 1.4 1.4
Dullness of the heartsounds 1.6 . -
Hypotension 1.3 : 1.2
Bradycardia 1.4 1.3
Dyspnea 2.1 : 127

Sinus arthythmia 1.5 - 1.4
Muscular changes . ... 1.8 1.9
Enlargement of the tayroid 3.8 2.0
Dyspeptic symptoms . . . 1.7 1.3
Other diseases of the

gastrointestinal tract. . 2.5 2.5
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. The examination was conducted during seasons with approximately the "
¥4% same air temperature (15-20°). General clinical and physiological methods
84 of investigation (the latter before the beginning and at the end of the working
‘day) were used to evaluate the functional state of the organism. The data
‘obtainéd were analyzed, considering not only climatic factors, but also work
‘record and intensity of irradiation. The results were compared with the
_;Edata of an analogous examination of control groups (47 persons in the south
tfand 104 in the middle latitudes).
X In the groups studied, we examined the symptom complex of chronic
sinfluence of microwaves described in the literature (Z.V. Gordon,
IN.V. Uspenskaya, et al.) — the astheno-vegetative syndrome and
eurocirculatory dystonia, but with substantial irregularity of the functional
P ichanges, depending on the climatic conditions. As a rule, persons with
‘t'ivaried and pronounced symptoms of the influence of microwaves were
fencountered more often in the southern regions than in the central belt, and
ithe difference in the frequency of most of the changes in the experimental
cand control groups in the south was also significantly greater (Table 1).
- As can be seen from Table 1, signs of asthenic tendencies and vegetative
] sorders increase among workers under hot climate conditions; only
Fhamong this group of examinees were cases of diencephalic attacks observed.
{Functional investigations of the cardiovascular system (oscillography,
lectrocardiography) showed that in workers in the southern regions,
tasthenic and dystonic reactions were more frequently encountered in
esponse to a measured physical load, and a regular decrease in the arterial
ressure was noted at the end of the workday. In the same persons, sinus
rrhythmia, predominantly of a bradycardiac type, predominated on the
lectrocardiograms.
, The blood picture gives no basis for speaking of any influence of climatic
onditions. An excégtion is the reticulocytes, which exhibited a tendency
0.increase in those examined in the middle latitudes and to decrease in the
uthern latitudes. | . ' _
The dependence ofjthe observed functional changes on the work record,
ge and intensity of SHF irradiation did not differ from the literature data,
t, nevertheless, was more distinctly manifested in workers in the
thern regions. .
'The state of the higher nervous activity and fatigueability in those
Xamined was evaluated according to the results of a study of the electrical
'Sl}sitivity of the eye, the duration of the afterimage and its la'_tent period,
Wwell as psychological tests on the determination of the volume of
'&iibility. distribution, and switching of attention (remembering two-digit
PMmbers, proofreading test, searching for numbers with reversals and
thout them).
he differences in the state of the central nervous system, 'due to the
ence of climate and microwaves, were most distinctly manifested in
. stigations of the electrical sensitivity of the eye (Table 2). Let us
&L oition, by the way, that the adequacy of its changes depending on a-
%ber of factors of the environment, including high air temperature, was
! ~elcated as early,;as 1939 by A. B. Lekakh. i '
he threshold value of the electrical excitability of the eye in workers
€ south was higher, and the degree of its variation after work was
€ pronounced than the analogous indices in personnel servicing SHF
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installations situated in the central belt. The decrease in the electrq ,
sensitivity of the eye (increa‘se in the rheobase) was especially notice v
in those irradiated by SHF energies in comparison with the data for the +

control groups. e

TABLE 2

Electrical sensitivity of the eye in workers under various climatic conditions

3 ¥

Group of examinees Region of examination

R before work
i H '
Middle latitudes 3.2:0.15 3.6:019" %
South ] 4.0:0.14 4.81090 "

Group studied

L4

Control group Middle latitudes 1.810.05

South 2.0:0.10 231012 .,

As is well known, in those cases when the lability of the basic neural; '
processes in the cortex is reduced and the force of internal inhibition igf
weakened (predominance of processes of unconditioned inhibition), an3
increase in the latent period ic observed, while the duration of the fadin
of the afterimage is reduced. These changes in inductive processeg oc
under the influence of fatigue, as well as various unfavorable factors of &
the environment or work activity. In our investigations, the duration of j
trace reactions, especially the latent period, did not change so graphic
depending on the climatic conditions as the electrical sensitivity of the eyé:‘
but differed from the corresponding values in the control groups. S

The combination of data obtained in a study of the optical analyzer can:
probably be considered a charzcteristic of disturbances of the internal -
inhibition process, with a predominance of external inhibition, developin§;~,
against a background of some weakening of the functional ability of the -
cortex, due to the influence of microwaves and high temperature. If we}
assume that changes in the function of the optical analyzer at the end of#’
the working day are related to fatigue, this is more noticeable in the south; :
although the degree of the changes per se is negligible (in comparison Witlgﬁ
the control group) and does not indicate the development of pronounced it5
fatigue. . . S

Psychological methods of investigation did not reveal any influence ofy]
climatic conditions; the results of the procedures of searching for number
and searching for numbers with inversions did not differ from the data
obtained in the control groups. As for the results of other tests (proof-x
reading and recall of two-digit numbers), after the working day, instead'
of a reduction of output and increase in the number of errors, as was ik
observed in the control group, in those examined we detected an inverted .
reaction — the output either did not change or itincreased, while the number"*
of errors decreased. .

It may be that the absence of differences in the results of psychologicaiﬁ“
methods of investigation related to climatic factors and even to the process
of work is explained by insufficient sensitivity of the tests used under these;
conditions, and by the very nature of the work, which does not usually -‘zﬁ-{l
require constant and significant neuropsychic and physical stress from the
organism. '
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The skin temperature was approx
climatic zones, while changes in it at the end of the workday were not

¢haracteristic. It is interesting to note that in those examined in the south,
in a number of cases the skin temperature was lower than in persons of the

¥ control group. )
. More indicative are data on the state of the electrical resistance of the
gidskin. Under the southern conditions, its values were appreciably lower,
:%}and after work it decreased regularly, while in the control group, changes
in this index at the end of the shift proved very negligible and were not

_ uniformly directed. Usually the decrease in the electric resistance of the
Yskin is treated as a predominance of stimulating processes in the central
1 %‘iﬁervous system, but another mechanism of this reaction is also possible,
?;{_'Qonsisting of a local increase in the tone of the sympathetic nervous system
*}in response to irritation of the skin receptors (1. L.. Belakhov and

RS M. Kabachnik). The possibility remains that both these mechanisms
#/supplement one another under the combined effect of a SHF field and high

1 :éflf‘ Summarizing the results of our clinicophysiological investigations, we

i
smay speak of the presence of functional changes in the central nervous
tantly subjected to the influence of ultrahigh-

bition 18 f¥system among persons cons

| ), an_ § /ifrequency energy; these changes are evidently based upon processes of

the fading $ < asthenization and predominant inhibition, against a background of a

eSSes occut W vagotonic direction of the reactions, especially pronounced in workers under
ctors of § ihot climate conditions. Sucha synergism of the effects of high temperature
-ratlon.Of ? »‘:‘Eand SHF field evidently reduces the tolerance of the organism and permits
graphxcany 1 :’{’_*;)ls toassume a potentiation ofthe effect of microwavesasa result ofoverstress
y of the e¥€: @ or exhaustion of the thermoregulatory and compensatory mechanisms.

S. $/ Inturn, microwave irradiation, even in nonthermal intensities, is
alyzer €an ¥capable of disturbing the processes of thermal regulation in the organism.
internal.: his is indicated by data of morphological investigations (M.S. Tolgskaya
developking nd Z.V. Gordon), in which a predominant injury of the hypothalamic region
y of the | § detected under the influence of nonthermogenic values of radiation in the

re. If w:'f ‘ ;‘*'10 centimeter range.
the end ¢ th & Hence, irradiation even by relatively sm
in t.he sou.m- g «:Produce inadequate reactions of the organism. Moreover,
parison :vx ] §tm0re profound changes in a number of persons examined in the south is
,nouncedj { duction of the adaptive ability of the organism

d to the cumulative effect of SHF under

ifies the significance of individual

all values of the SHF field may
the presence of

of
fluence P

for number? ensitivity to the operative factor.

‘the dataf’ The hypothesis that under the combined action of microwaves and high

ts (.proo d mperatures the -latter plays the leading role is not confirmed by the

Yy, insted esults of repeated examinations, undertaken after improvement of shielding
as was the workers from radiation: these examinations showed a decrease in the

an inve rted

ilethe pumb¢ umber and degree of expression of the changes.
ile

;‘Vestigations were conducted so as to exclude the effects of high
emperatures, and the changes detected are not sb substantial, the very

r

| ical

,sycholoi‘:“ _ fact of their presence indicates that the biological effect of SHF energy

o the PF ned [+ Under the action of high tempe‘ratuf‘es is highly pronounced.

d “nde;‘ ~* From this follows the need for more thorough professional screening.in
usual {n » the assignment and acceptance of personnel for work with SHF generators,

ess fro % Under hot climate conditions, as well as more frequent periodic medical

! vs"aminations, no less than twice a year.
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In spite of the fact that our

All measures to shield the workers
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, from irradiation and'to guarantee suitable general hygienic working.
o conditions (ventilation, water supply, showers, etc.) should be espe

o strictly performed in the south. ‘ ch
B - ' i -

Conclusions

+ . Irradiation by superhigh-frequency energies'under hot climayg ¥
; ' condmons produces more fre;quent and pronounced functional Changes I!l
- : the organism than under temperate climate condltxons Ly
L 2. The nervous system, in whxch processes of asthenization pr‘ed i

o temperature. i
e 3. In order to prevent the appearance of changes in the state of heal
L of the personnel of SHF installations operated in the south, professxom« ]
1

KR screening in the assignment and acceptance for this work must be cax‘:j
out more carefully, medical examinations; of the service personnel ghg

be conducted no less thantwice ayear, and strict observance of the I‘equu»e o
of safety techniques and industrial samtahon should be guaranteed I“"

p
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SUMMARY ™

The Effects of Climatic Conditions on Chronic Irradiation
- by Superhigh-Frequency Enevgy

A.Ya. Loshak

: The paper contains data on clinical and physiological examinations of

L+ workers dealing with superhigh-frequency energy under conditions . -
of torrid climate. A high incidence of pronounced functional shifts was

" revealed among these persons; preventive measures are suggested.

UDC 613.632.4:661.22]:612.017.14612.017.1-06:{613.632.4:661.22]

Y"OVERALL IMMUNOLOGICAL REACTIVITY AND MORBIDITY : A
“OF WORKERS EXPOSED TO CARBON DISULFIDE o
' (Sostoyanie obshchei immunologicheskoi reaklivnosti organizma o
i zabolevaemost' rabochikh pri vozdeistvii serougleroda)

-y One of the most important tasks of occupational hygiene is the study of
““variations in the reaction of the body to industrial factors of low intensity
.and the consequent general morbidity. To put it differently, the body's
Jreaction must be used to disclose the relationship between morbidity and
“8tate of health on the one hand and the working conditions on the other.
The available data fully justify the application of immunobiological tests
to assess the effect on the body of industrial environmental factors of low .
intensity (Navrotskii). . . ’
:Efs We made an attempt at tracing the effect of prolonged exposure to “
Loncentrations of carbon disulfide on the immunobiological reactivity and t
Worbidity involving temporary loss of working capacity. We carried out

%ur investigations under industrial conditions, in the main technological

}‘QPS of a synthetic fiber factory. We determined reactivity by the Joffe

+lest which describes the overall immunobiological reactivity, i.e., the

ﬁthY'S potentialities with respect to general {nonspecific) resistance.

; We investigated two groups of workers. One group (391 workers) was

®Xposed to CS, concentrations 3 to 5 times higher than the maximum

W?missible concentration while the other group (239 workers) was exposed

{“Cmcentrations which were lower than the maximum permissible )
Centra%ion (10mg/m3). The third, control group was comprised of

% workers who were not exposed to carbon disulfide or other unfavorable !

H '\dustrial;ienvironmental factors. There was a certain nonuniformity with

, Spect tg the age and sex composition of the investigated groups. The

>F8t and second groups comprised approximately equal numbers of men
»f‘SWoEnep, but in the third group the women constituted 86.5% and men only -
‘“;70-. Workers aged 20 to 39 predominated in all groups (89.4% in the :
-y - 8roup, 92.2% in the second group, and 96.1% in the third group).




