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FOREWORD

This publication was prepared under contract for
the Joint Publications Research Service, an organization
established to service the translation and foreign-language
research needs of the various federal government departe
ments, . :

The contents of .this material in no way represent

the policies, views, or attitudes of the U, S, Government,
or of the parties to any distribuiion arrangements,

PROCUREMENT OF JPRS REPORTS

All JPRS reports are listed in Monthly Catalog of U, S,
Govern nut Publications, available for $4,50 ($6,00 foreign) per
year (1.cluding an annual index) from the Superintendent of
Documents, U, S, Govermment Printing Office, Washington 25, D.C,

Scientific and technical reports may be obtained from:
Sales and Distribution Section, Office of Technical Services,
Washington 25, D, C, These reports and their prices are listed
in the Office of Technical Services semimonthly publication,
Technical Translations, available at $12,00 per year from the
uperintendent o uments, U, S, Covernment Frinting Office,
“.’h‘n‘tm 25. D. Ce

Photocopies of amy JPRS report are available (price upon
request) from: Photoduplication Service, Lidbrary of Congress,
Wllhington 25’ 3D. C'. . ' -
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TRANSLATIONS FROM GIGIVENA I SANITARIYA
(Hygtene apd Senitation)
No 9; 1962
= USSR -
Following is a translation of & articles in the Russian.
language periodical Gigivena i , (Hygiene and

Sanitation), Vol. 27, No 9, 1962, Oonpleto bibliographic
information accompanies each article.
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SOME PACTS ON NATURAL ENVIRONMENTAL RADIOACTIVITY
CAUSED BY THE PRESENCE OF K40

(Following is a translation of an article by V. I.
Ryadov and N. V. Petrukhin in the Russian periodiocal

Gigiyena i Sanitariva (Hygisne and Sanitation),
Vol. 27, No. 9, 1962, pages 30-~3h.]

In order to wmake a sanitsry~hygienic appraisal of radio-
active osontamination of a locality, it is importent to know
both the total activity and the portion atitributakrle to
artificiel (fiscion-fragment) activity. Yet some studies

’(v.'x. Gustkova, A. N. Bragina, 19583 L. 3. apel!, 1953)
contain data only on the total activity of the soil and food
- produots. This makes it diffioult to determine the extent to

which the grasmental soctiwity of a given ervironmental objeoct

exceeds natural activity.

Natural radiosctive isotopss are present in s0il, vege-
tation, food products, ani iu the organs and tissuves of animals
and man, Moat of the natural radiocactivity of the soil is
caused by Ked0 (2.1:107° ourdes/ksg). Soil radicactivity due
to the presence of Rb~-87, Ra-226, Th-232, and U-238 is 10 to

100 times less, Soil radioactivity from other natural iso=

1

tepes ranges from 107 2 40 10722 curiefkg and bas no practioc-

al signifioance., It appears that the natural activity of the

———————
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rsoil is mainly determined by radioactive potassium., 7Thie ap=
plies partioularly to so0il lacking & high content of heavy ele-
ments (Ra-226, Th-232, U-238). |
Inveatigation of the coatent of L=y, RbeB7, Ra=226, The2.2,

and U~238 in plants (Table 1) reveals that there are atill
greater differercea in the oconcentrations ¢f potassium snd the
cther isotopes both in relative quantities and in activity.
fctivity in plsnts due to potessium is 100 t; 1000 times

higher than thet dues to rubidium, radium, thorium, and uraniun.
The differeqce is even greatar in the activity caused by

potassium and redium in animal products (Table 2),

Isnle d
Conteant of Certain Natural Radiosctive Isotopes in Plants
! ' A'Cme‘x:’x.onae ‘ -3 ¥
Bsgron | apﬁ?‘r:,:"s;s:g. STHTEDUTYDHME NCTONNNK Amn::::»(:ma,&)r\m-
' [
i .
i o -
K% {0,02-0,84 & H. M. Kysneuow  hen e
t F. A& Mzmnoa 0,80 —7,6.16
| . &, B. Coxonon g
Ry ) 100 |gArtonsas swepeas ' 1,800~
Rat® 10™ 1=10" %y (xparan snukncimaun), =10, omil
i R H;‘umr BC3, erp. 13& j 10 7~10
ol A O [ 3,31.107"3,31.10™"

£
1
i
P Paccunrara paun,

X+ M. Kuznetsov

G. Do Mugldov

1 - Isotope
2 - Content of elsment
in plants (as %)
.3 -« Published source
i Tzotope activity in

(Short iInoyolopedia).Gosizdat
plants (is %)

Large 3ov, Encyc.. p. 139
Calouwlated by ourselves

heaand ensne

O O~
PO 2 N T |
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Table 2

¢

Potessiur and Hadium Content of Animal Productse
r | 2 | 3 1 # Gl i
Tipoayxr | m. ‘m"‘“ ':sx:: ';““,!'W ﬂmni : m?:um mm :
[ - ’
¢ Mowws | ®Re.| 1@ Eac W -
P e SRS
. Rat% | 0,042,710 §&. B, Conpe | 0,042,710
K 2 k. C, e 2,2.107° |
' " ] “ ’ “ -
. 9 Mwo | Rem | g000""  Mo.B. Cm 8,0.107% !
‘ +3 | Pacounrana xa. . ’ f
1 « Product 7 = Meat .
2 - Iaoctope - 8 « L. 3. Shtenberg and others
3 - Content of element 9 « 7, V. Splers
(in g pexr kg of product) 10 = K. S. Petrovskiy
4 « Pudlished source 11 « ¥. V. Spiers
5 « Isotope activity 12 = Calculated by ourselves
(tn curiefkal) :
6 - Milk

The figures show that for the practioal purposes of

sanitary~hygienic appraisal of aatural activity, it iqwauf-

fisisnt to determine the concentration of potassium in the

environmental objeots with subsequent caloulation of X-40

. aotivity.

de investigated the potassium content of soil samples,

human exoretions.

by the voluuotripltetraphonyiboratc method, the prinec

7 S

vegetation, some food products, shaep organs and tisasues, and
The potasgium concentration was determined

iples of J

ook
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which are desaribed by A 7. Tyevinish and 3. Yu. Gudriniyetesa-I

Locording to tha authors, the precipitate of patassium tetra-
phenylborats KEB(Cﬁnﬁ)bj dosa not diasolve evern in decinormal

. ., . ., 2 2
acicy, wnd the prosende of sucsh ions as Li 7,hg?+, cact ,Ba2+

¥ b4

17, :;o,é,""‘, NOB"‘. 9@?"’, UGL;, ete. does not interfeve with the
datermingtion of the potmssium content.

In the auil.sémplws we determined tha to%al potassiom eon-
vent, fusing them {'¢r this purpese with Hadi and ﬁa2003; de
iesched the soil with 6N<HC1 to determine the ooncentraiion
2f the so-galled “aveilable® potazssium. (In soil ssience
the "available” amounu of an elewent ia that poriion which is
washed out of & soil samnle by &XGY, It is this portion
which lergely participates irn biologiceal motabolism).

« batoh of airedrisd soil {1 &) was roasted in a muffie
fornace &% 500-800° until tl.2 orgenic substances wers burned
out. Then gaall smounts were rlaced in’a nickel orucible
with fhe meltved Na0d (2 g} to which 0.2 g of‘ﬁagdoj‘waz sideds
the fusion was contirued in tha muffle furnace i to 1 hour.

The resultant product was extracted with 40 to 50 ml of hot

1t
distilled water and inmediately pasded through a Buchne?

funnel. JIhe volume of flitrate {VQ), 5 ml of it (Vﬁ) was
megsured, neutralized with coucentrated HHGJ, and 5 ml of 0.2 n

kO, esolution added. The preoipitated #ilicate was romoved by

N

- ——— .
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} £41tration in s Buchner funnel. Then 2 ml of 3,5 agueous solution |

of \a[B(Csh,)ul was added alnng with 1 ml of 0.1 M solution of
Al(Huj), for hetter coagulation.  The precipitate was removod
in s Sehott No. & funnel, washed with saturated solution of
KEB‘(C‘E‘HS)“] and then vith & little distilled water, and dis«
solved in 10 ml of adetonrs,

/e sdded to the acetone solution of K[B(Csﬁs}#l 5 ml of
andn COOH solution, 1 ml of 0.1 m KBr solution, and 2 drops of
a L5 solution of ecain. Tiitration was dona with 0.05 n AgHOB
aslution until the yellow-red color turned red-violet. The
aoount of pétassium in grams par kg of soil (<) was calculated
fron the formula |

o= £Y1~'2)V2‘x 1.955’
VBP

where V, is the voluyme of 0.05 n AgNOy solution (4n ml); Vo

ig the volume of soil sample sclution (in ml); 2 is the volume
of 0.05 n Agﬂoﬁ solution required for titrating the 1 ml of
0.1 n of KBr solution adced; 1,955 is the amount of potassium
(ir mg) equivalent to 1 ml of 0.0% n AglO, solutions V, is the
volume of soil sample solution taken for precipitation of

the potessium (in ml)s I’ is the bateh of soil sample (in g).

In analyzing the potassium coitent of liguid viological

ohjects (milk, blood, urine), 150200 ml of the latter were

B icanadnd

w—nmani. ¢4,

v
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| evaporated in porcelain beakers in & sand bath with 2 ml of conm |

© centrateéd iNQ, added. The solid residue wes caleinad at 500+600%,

zatches of other objscts (plants, grain, bones and soft tiassues
of sheep, excrament) were Tirst dried in an slectrie stove and
then calcined under the same conditicna. 500 mg of ash was
processed in a porcelain dish with 2 wl of concentrated,}ii\:qj

and (in drops) ) ml of 234 1,0, sclution. The mixture vas

carefully {to avoid aspaitering) dried over an electricistove

‘and rossted in & maffle furnace. This operation was repeated -

until the ash turned white or slightly reddish. 3 nl of cone
centrated,ﬁél and 1 »l of concentrated Ewoj'wera sdded to the
6oql§d mineral reaidue and the mixturs evaporated. Then 2 more
ml of HN(.‘»_5 wao added and the mixture again evaporated to dryness,
The contents of the diQh were dissolvad in 5«10 ml of O,1 n
HNO, solution., The amount of potassium in the solution was
determined by the above-descrided method,

‘*he resulis of the investigations were statiatiéally PLO~
cessed and the arithmatic mean and the standerd deviation

(H+m) determined. {he figures are shown in Table 3.
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Potassium Content and Radiosctivity of Certain mvmn.
aental Qujects due to K40

P T TYRET

- Auitvity due

o of “?ntont {in te -tu in
) 1 ¢fky and in
Name of object ‘ sampbes Hin g/i ‘ wmcs,&u
: X thos :
aaid 1 :
Oat en fﬂyﬁf “ ot e s e ) g o] ;t(‘.Q;g i35
1o co Juyer o v o v 4 s it Lsecudnt 1L2140,18
5 e 1ayae {fusionts ¢ 25 1 AnTH0 31 14,4.00,97
_':ng_a‘qfn i
SrGan S4appe 0PARE o 4 o i et (0,66 !
&y {ahrinkega foctor 4)8) 3, 10 5
54\1"* P T I S S f f."
Gereal SERBINE ¢ o o4 o s w1
dotle, grauses o o o o a 7
Potato Ttuberale o s ¢ s | a i 40,10 3 15»»0 \08
shest ‘grainfe’ s o v u e 11 3ig0doie0] 2016%0,18
Long produsts ‘
sheat bread o v 0 . v g 0 1,60+ ) \(l‘ 1,36-20,08
GOW' S MIK & o ¢ 2 o 5 @ i 178 ‘-ya”“‘“ ”!! ‘)‘{;72;0,03
Sheen oraany § tissues | |
dide with wool « o v v o oo 5,000, 30} 4 750,25
Stomach. R R i 1,65 460,30 :510 ()S‘
Suowli intentine. ¢ o o « 0 ;,sa«ﬂ 135 l 2)'*'
Lcngc in‘.tﬁﬁm. o« s ¢ & 8 I SR l(‘)
Liver o s 0 s aa v e 3 2,50~ 0,17 l,,. 0,
Kidnsyse ¢ 4 v o » 6 2 10 1",‘ .b‘ 2 1,2 ; “
Spladt o o v v 40 s i 34 "‘27 2RI,
LUNGEs v v ke b 10 ] 1Essoel LeEo.1s
HeakP€e o o 6 ¢ 3 v v o o 14 N ,tm-() B 1,320,139
Skel] bonese o 0 o 0w, 3y }' 13‘,-}-() 201 1,050,117
Talgh ben@se s 2 2 & & . BROOP O L600EG TR 1,307%0,10
Ribe + s o s e 8 & b, 32 )A 17 }‘!3‘,:0“4
AanGlio%e o o + ¢ o s o a4 Ak “73'-«(‘]"(‘,
BIOOd, 4« o o ¢ s 2 ¢ 6 o b 14 i {),58’}:0,(]8 Jy i7+0 i
Hynag sxqzetious i ;
UPlB#s o o o ¢ s o0 ¢ o 945 1,850,021 1,0840,0%
cFOCOBy & « 0 o ¢ 8 4 2 » \ 247 g 4, GO%( N2 30‘3:'3 16

Not.ea Activity due to K+40 (A) caloulated from the formulat

»

A = 8,10102

{z per kg) and &,1¢20°10

in curtes/z).

s Where Q 8 the potassium content of the sample
is the specific activity of potassium
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Iﬁ Analysis of the potassium’ conteny of light ahospnﬁt,

shesthut, and saline ohautnut soils failed to reveal any dife
ferences between them with respect to the amount of this eles
ment. ‘Lherefore, all the data on these varieties of soils are
qombined into a single group. Tadle . showe that the content
of "availabdle' potessium in soils is about 10.. of the total
obtained by the fusion method. It will be noted that ' the
top layer of soil (O=1 om) oontains éB%‘more:potaalium‘than
the lower layers,

AS»rorwthe gresses, the maximum potassium concentration
(49 5 per kg) was found in eedge, the least in the cereals.
The steppe grass with a predeminance of' cereals sontained
2.1 2 per kg on the aversge. Potatoes and wheet had the same
anount (3.9 and 3.8 g per kg). vheat bread contained 2.37 tines
less potassivm than did wheat, which may have been partly due
to the change in weight or’ baking. The insignificant dif-
ferences in the potassium content of the various samples of
milk is noteworthy (172 samples, Mel,2l g/l, m=s0,04).

sheep blood ocontained 0.56 g/l‘of potassium on the average.
The element was distributed falrly uniformly in shaep bone
(1o5=1.6 4 per ki), The nuscles and liver had more than bone.
By using the figures of potassium content of the bones and

nusoles of sheep it is easy to calculate its domcentration in

(oeninaieets 0 d'
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‘mution,whiah (with averaige fattening of sheep) oonsists of - ~—1

22,65 bona and 75.9. musele. The rated amoun¢‘o£'pﬁtassium in
this “standsrd® west is 1.7% g per kg, and its natusral sctivity
10 1,2801077 curiey'ks,

Gur dats on potassiuvm in humen exeretions indicate that
the mean daily elimination of the element (With mean daily feces of
4O g and urine of 1.5 1) s 3,65 g (or in K-kO activity -
23?#'10°9'curies). This amount of potazsiuvm apvarently is
ingzested daily with food, if there is such & thins asz s
powasaium balenss,

It will be noted that the area from which the ¢amples were
ottained does wot have a high natursl radistion hackground.
Tkersfore, the values we obtained wmsy egerve to charascterize
the natural redicactivity of the environméntal objects examined.
They can bs used for réugh appraisals of the extent to whioch
natural rsdicantivity exceads the natural bvackground. lore
accurate appraisals would require application of the methed of
ianlating potassium from environmental objects desoeribed in

tris papare

Epelty Lo 8. Abytracts of Papers Read at the Conference on

iedistion Nyglene, Ileningrad, 1960.

(4

o X Ry ]

Gugtlova, V. Fo and i, N. Bragina. Gige i San., 1953, Wo. 10, J
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[, RECORDING OF PHYSIOLOGICAL FUNCTIONS TN MAW WHILE K ‘
PERPORMING PHYSICAL WORK ‘

{Pollowing iz a translation of an article by B. L.
Rabinovich in the Ruesian periodiosl (ig
Saniteriya (Hygiene and Sanitation), Vol. 27,

'y Pages 85-90.]

Th;'ccnplozzprooons,of‘tuuctiona& changes in man sand the
diffsrent rates at which they are restored make it 1a;o151b1e
to aﬁprais. the changes th$t~tako piace,during work from thu‘

data obitained after it ceased, 1.4,, in the restoration period.
This has naturally impelled the physiologists to try to record
changes during work. The effort hae been more or less suc~ '
ceasful in connaction with the indices of pulmonary gaseous
exchange. Howevsr, the detsrmination of auch an apparently
eaeily accesasible index aa pulse rate hae proved to be ex-
tremaly 44fficult, ‘

In the light of the foregoing, we attempted to reviev
the methods availadle to eveluate the state of various human
physiological functions in certain kinds of agtivitx. The
apparatus used for this purposs can be divided into two main
8roups. One involves ths use of a pickup attached to the
subject's body and a recording part connected™by wires.

_ The other group of instruments operates on tire prih@iple of radio

! transaission of signalas from subject to experimenter. The weigh1

opon it
e L oma—

w11 —
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| and size of tne tranamitter vary with the extent to which the. l

workerie bbdy'maveﬁ. If the disthnce is alight, the radio
trandnitter can be set nesr the subject and aonnected with

the apprepriate pickups and wirea. If. however, the record#ng
is done while the sudject moves abeut freelj, it is tﬁbbrtant
that tha tranemitter b small arnd light; otherwise it ocould not

attached to the sudbject aor it would interfere with his 1
activity. 4nd, finally, there is a small) group of instrunments
hased on:the repsording of machaniocal shifting of parts of the
instrument rather than on recerding of electiricsl impulses.
Elactrical impulses to be recorded have differsnt origins.

Some arise directly in the body and they must be received and
reacrded (e.y.; electrocardicgram {EX3), electroencephalogram
(232), electromyogram (EMG), ets,)., Others arise as a result
of the transformation of meghanidal or lumincus energy (eﬁg,,
by the piezocelectric effect or use of photogells). Still
Sihers zre cansed by & shange in the parameters of ithe electrig
current that suppliss the plckup (e.z., change‘in.resist&nae)t
The working principle awd purpose of nds.ul sleotric measuring

and recording devices are described in G, A, Shainke's momograph
(1956).

Some authors investigated the perforsance of physical
work when the subject!s moveaents were restricted and the '
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lipicknp~and.rqoording.yar%'of the irnstrument were connected by ““I_
“wires. This technique was used to study the respiratory rate

» (B. A. Alpettyev, I. ¥. Kondrui’yaia,‘@nd G. V. Minayava, 19593

B, A, Alpatiyar and I, ¥. Kondrattyeva, 15593 others), eardiac
rate (i, Arutsev, 19593 V. V., Mikhsylov and V, L. ‘E‘ed‘oro,v,,
1359; others), elsotrccerdiograms (L. 4. Vodolamskiy, 19583

A¢ A. Biryukovich, V. M. Korol', and V, S. Farfel', 1960);

sleotrosncephalograms {(A. I. Roytbak and B. V. Tavartikilsdze,

1953), ard eleciromyozrams (L. A. Vodolasekiy, 19593 A. &,

- Biryukovich, V. M. Korol', and V. S. Farfel', 1960; others),

3tudy of the above-mentioned works revaeals that most of

the aunthors recorded the changes taking place in some syatem,

‘Bogtly the card{ao rate, durtngAmuscuiar sotivity. Only o few

inveatigators recorded the indices of the funotionsl state of
seversl systems simultaneocusliy. Thie was dus to serious dif-
ficulties of methodelogical nature arising in connection with
the attempt to usks such recordinzs. Several authcra&pxoposgd
the use of speclial electrodes and means of securing them to

the sablect'a tody, frequency filters, and other devices enabling

‘ the experimenter to isolate the impulse of tho elestric current

in which he is interestesd from al) the others caused by the

activity of other organs and systems or resulting froa surround-

! ing elsotrical influences (induction currents). A. Arutsev J

FE



rt

e et i ot s it i Vi o e e

B R e am—-.-;r»-w T

‘Lg(igse) investigated the osurdinc rate while the subjects were l
" 1if4ing weights or running 100 m, The author Judged thcsfuluo

rate from the action currents of the heart,

Some methods of recording the pulse rate A£¢ not based ?n
the action ocurrents of the heart but on another prinoipqu‘

For oxample, M. Ye. Marshak (1956) proposed the use of . p;oia
pickups for thi@ ﬁurpnue. one to measure the pulss in the l
blood vessels of aifinger, the other to 4o 80 in an ear lobe,

He used thg device to investigete work on an er;onetei bicidlq
and determined the static exertions of humane. _

V. Y. ﬁikh;ylov and V. L. Pedorov (1959) rooordodgfhi‘pulno
rate by means of s piockup with photocell attached to the jinqa.
This plokup can he used when performing work that does not ine
volve moving tho head (work onm an orgograph, ergometer bipycl‘,
atatic exortions)., The authors found that the pulse rate is
178 to 220 beats per minute durins‘inanse work.

. Attenpts have been made to obtain data not only on the
state of the cardiovascular and respiratory uyntcno=&ur1nc‘wo§k
hut aslso on‘theruoregulation“ For example, F. I. Gumener, Ye.
F. Xuznetsov, and A. R, Redov (1958) veré adle to record changes

in the skin and bYody teuperatures of workers under industrial

‘conditions, Pickups were fastened to apecial belts worn by

the men. L. A. Vodolazskiy (1958) also oonducted research und.n‘

legmdustria) oonditions (cold processinz of metal). His vork |

- -
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:[;:;;nr- from ths others in thai he recorded tweindicad-siauiz:;:1
 -¢»01y - thg‘actidn~ourrauta of the heart snd skeletal muscles.
. The authkor ch;qaue.ﬁan$ difficulties caused by tholproioan of
induation qu&rsnﬁs in tKe shop and by gronhd;n(;ot the subjeot
through the motal abject to be processad. |
The work of A. I. Roytbak and B. V. Tavartikiladze (1953)
’ia sven more aowplets, The authors studied the eleoctricel
activity of the cerebral cortex, respira&ibn,.and heart during
mugeular work, pariicularly furing the "dead point™, The sub-
Jecte performed an cesigned task on W ergométer dicyocle. Thd'
autherg hed previously worked out objective indications for
the onset ¢f the "dmwad point™, In the present investigation
they found that the sardisc rute incressed steeply from the
atort of oxeroise to 180-200 bveats per sinute at the onset of
the "dead point®. The cardiae vate i3 quitz unsteady through=-
out this state. Then, with the second wind; ‘the pulse
rexeins the same or heoomes somewhat more rapid than befors thae

“desd point". Whem the work is finishad, the pulse slows

a fow ser-nds later, not at once, ERespiration after ceasation
of work, however, slows immediately. The authors repozt one
fact that surprised them. Iuring work the alpha rhythm was
. reccrded on the ERG, daspite the noise of the ergometer bi-
tnfff1°‘ Thias phenokenon kept recurring during the Qntiro~"trip"i’

Sovaremmmen b
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- exaept when the subjest wss in the "dsad point" state, at which -

" ¢ime the alphs rhythm disappeared.

‘“fﬁ“which tha latter traveled was iikewise recorded.

The investigationm menticned above involved adult sthletes
or workers. However, children may slso be‘approﬁriate‘eu%dacti.
The research of A. A. Biryukovich, V. M, Korol*, and V, &,
Farfel! (1960) on sohool childwen € to 1h vears of age is
interesting in {hls conneciion. By simultancously recording
thrae indices « amplitude of squats.and sctionr currents of the
hesxt snd skeletrl muscleg~they were able to deteet the initisl
but cleayr signs of fatigune,

Such are the methods and come of the information obtained
Yy uaingrépparatua based on the plekap and recording part
haing connected by wires. However, the recording of physice
togleal fanctions wader similsr conditions, i.e., with limited
body movement of the sukjeect, cuon also be done.by‘radio_initru-
ments, Avistion and 2pace nedicine have made extensive use
of radio communiocation in resesrch on animals and husan boiﬁga.
Saientiots recorded sleotrocardiograms, blood pressure, respiras
tion, and mstor sotivity in the &og‘Laka-while traveling in
the seeond Soviet earth satellite. They have slso rocordad‘thc
astate of physiological Fuoctions in animsls during the flighta
of the later satellites and rookets and in the oosmonauts

Tu. 4. Gegarin snd G. S, Titov. The microolimate of the capsulep

BN
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“tlightaa 0lasscock and Holfer (1952) observed animals flying

There are some data in foreizn literature onuhighaaltitﬁdo‘"

in highealtitudes rockets, Skano‘(lgss) reported on changes

in the physiological funoctions of pilots. REEGs, EXGs, and' EMGs
have been recoried by redio (Barr, 1954s Glasscock mnd‘ﬁotfer
(1952)s Parker, Drickel, and cwistophoiaon,, 1953).

The Pew but convinoing faocts reported in the literature’
indicate that there is a genuine possibility of recording certain
‘physiological funotions during the pertornango of musocular Qork.
Howaver, these facts werse obtained, a8 noted above, with apparate
us desisned.fo mske such rsoording only -in the csse of slizht
Body movements of the subject. Let uawnow‘oonaider‘tho,raaagrdh
Sechniquee and inforﬁmtion»ottninid‘£:$m~in?c@tisafibui: ot
freely meving persons.

Some investigators (V, V. Xuz'min, 1958) designed instru~
mente based on mechaniocal force (9egss to record raspiration).
Their governing principle is as follows., Air set in motion by
breathing is impelléd * by & mask or mouthpiece thiough =
rubbexr tube to a Murrsy oapsule connected to a writing pen.

The timer and paper tape are started by a olock. The weight
and size of these tﬁstrumenta is smeall so that they are easily

worn by the subject ae he moves about doing‘mulouldf works

’ The authors analyzed the data obtained vith respeot to both [

e BT
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oyt gormista of a plekup, power supply, and radio tzensmit

| the rate snd neture of the reepiratlon. Chey determined

e e

the duration of the recpirstory pnases and some othar indioces,

Ve ¥, Talovtyev thinks ghat whe reauitaﬁi,&nrva& can de used
50 judge the magnitude of pulmonary ventilation: Gne of the
mnim‘ﬁefeéts of these devices is that they wre very irert due
to the rigidity of the rulher cspavle. .

~Leetronios is coming into ineraseing uee in medicine., It
i broadening and rslsing the tzohnique level of resaspch, a8
can be geen ir the papers read at s eonference desling with
this subjest [i. I. Derg, 1960).

?1niatéré‘r&$ie trananitters are providing invaluable
help ir solviny many of the nrodlems confronting ue. 3§r
em&mple, L. Baman (3955) secorded respiraticn during physical
work and running. In 1958, the seme suthor and 1. Lovdzhiyev suce
ceedad in rccoﬁ&ing the volume of pulmonery verntilation by
radit. ‘There are also data orn radic recsrding of the bioce
currents of fraeely moving pereocns. & numbar of Soviat lue
vestigators have beean working on the yrodlsaw of recordin
the vardlac rato by »edio (¥, V. Rozenblet and L. 3. Dome
brovekly, 1957, 1656, 1959, 155%ay V. V. Rozendlat, 1959, 1960},
dosmerdlat and Jombrovekiy designed en instrument which they
enlled a "radiopulsorhona”, The blocurrents of the heart

are used to calevlate the pulse rate, The "sudject's instrue

o
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| The rgxperimentsrts instrument’ mey be sny ultrashoftwave readic

+

receiver (80-42 megscyolee per sacond). Tha recording mey be

phomic, graphic, or loop. The instrvaent is mounted on & helmet
wean by the sublect. Tho power source welghs 150 g, the entira

rppsratus 332 4.  The conmunication distance i8 500 w, This

=

pparatue was used to obtain information on the pulsa rate

of akaters, A pulse rate of 220-230 bveats per minute was ves
sorded during 500-3000 w sprinte. The findsh peak was noted
when the dlsxtance wes covered, et whieh time the pulse de-
selevated very.rapidxy.

4. T, uaryohev (1959, 1959a, 1960) used radiotalemetering
apperasue Lo record alsctromyograms and other electiric phenc-
wena through sound signals on magnetic tape, The inveatigations
were conducted chiefly on carsmen,

4. V. Unzkine and V, V. Rozenbla%.(1959) describd n pickup
for recordin; respiration 4n freely moving persons. They
wtiidzed the principic of change in cepaule resistence with
powdered coal which results fron chest moroments.

“he intersetin; resesrch of V. V. Pravosudov {1960) pro-
vides information on the cnrdisc rate in eyolists dnring
trainivy, verming-up periods, ard conteats. Tha aunthor
presents lata on the pulse rate per 10 seconda. AL rest it

#as 13=15 beats. hen the athlets mounted ths diecycle 1t

A ——
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the pulse rete varied with the speed of movement, aéhieviné

R

21 ‘beasta  per: 10 seconds. During the first 10 seconds after

the distance was covared the rate d4d not change. It then

slawed to 1 beat per 10 seconds dut quickened to 25-26 beats vy

the end of the first minute, The pulse rate took more than
18420 minutes to return %o normsl,

P. I. Gumener and 3. A, Polterak (1960) designed an in-

gtrunent to record changes in the tempsrature of the skin,

body, and cléthing. It parnits wmeasuremants to he mode H0-
curate to 0u1® and 45 portable {weighing 200 3). Its range
iz 600 m.

It is freguently neceasary to racord seversl funotions
gimy.baneonsly. This oan be done with the apparatus designed
by L, P. Shuvstov (1959). The author describes a three-chin-
nel nnstrument (1959s) that mekes it possible to record the
puiaz, respiration, and muscle blocurrents ir children at one
time, The trensmitting part weisghs 150 g. 3. 3. Tvarova
(1958) wzed the apporatus to study children 2.3% years of age
while they were performing physicsl exerolses.

Very few human physiological functions heve heen recorded

iuring the performance of muscular work and only s few invest-

anema—e ¢
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e

| quiclktsned to 19-21 beats, In the warmeup period (by the end of ;

the firet minute) it was 25.26 beats. The suthor found that !

"
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igators have dore resesvoh in the field. Yet the available

axperinantsl &ata, aitheughxﬁdt abundant, reveal that the

" application of the methoda dssoribed in this paper holds gééat

promxise in ressireh hoth on advlia awd on young ehildren.
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Le280tors, including the nature of the bottom deposits.

:{ ’ BETA RADIOACIIVICY OF LUGANSK OBLAST WATERS I

[Ffollowing is a trenslaticn of an article by G. S. Gan
end P, P, Tashohi in the Russian periodioal Gigivena 31
Sanitariyva (Hygiene and Sanitation), Vel. 27, No. 9,
1962, pages 98-99.1 )

During 1959-1960 we anglyzéd the water in open bodies of
water and aubterranean scurces located in Lugansk oblast for
oontent of betawasctive sudbstances., We obtained 197 zanmples,
dnoluding 75 water, 72 bottom deposits, 26 aquatic plants., 24

ish, from the Northern Don River and its triiutarigs, the
Aydar, Darkdl, lagan', and Bol'shaya Kemenka.

‘Beta radioszctivity wes &eterminnd“éttsr prelininary treat=
ment of the sauplea (evaporation, dryi;g, saleination). We ‘
used B-2 radiation meters and M3T«17 ende-window counters.

The complexity &pd lavoriousness of radiochemical investigation
of objsots with very low toial rediocactivity initially limited
our efforts to determination of jJust the beta activity, The
data ¢n range of fluctuations cf bhata activity are shown in
Table 1. The charactaristiss of the beta rndiocatiyitr of the
bottom deposits are shown in Table 2, _

Thers 18 known 0 be a dynamic equilibrium between the
activity of vater and the activity of bottom dopoggta. A

change in this equilibrium in any diresction ia due.to seweral J’

Lo
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fable i o
Range of beta
Body of water activity of
dry residue (in o/1)
Nozthern Jon 12012 3,401
Aydar | 944020712 g, 3e20-11
Derkul 1e10%32 Ly 9020~
: 10
Lugan! 110 2 -—1,9-‘10"'11
Rol'shays Kamenke | 1e20°32 m)‘.‘b“"lb'u
Jor (mouth of Lees than 1e19~1°
dNorthern Don)
Pable &
. Renge of bete
Body of water astivity of
bottom deposits
(in skgot dry weight)
Northern Don } 3.2"10,“9 5.3.,5.10-3
Aydar | 120208 2,5020°2
Derkul 1,0010°% w2,1°20°3
Lugan' 8,3+20~9 ...,1"2.10,.-3'
Bol'shaya Kamenks | 1.‘5'10'8 —9.8"10"’
Don (mouth of <9
Northern Don) 9°10" i

w25 =
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Ez The data show that silty ‘bottom deposits 86nera§1& posseasawT

greater beta aotivity than sandy deposits with equel motivity
of the water near them. sor example, in portions ¢f the Aydar
River with water aotivisy ef 9¢4-10712..,3‘1.t0'i3 o/1, sandy
botton deposits had an aotivity of the order of 4.0010°+% gy
solpared with an setivity of 1.2~ 1.7020°8 6/kz of dry wed:ht
for the ailty bottom depcsite. The water activity of the Northe
evn on vas 1.5°1071 ofi,vhile the activity of the sandy
votton depoaiﬁs'waehad by it wga‘ﬁ.a'lo'lz‘c/kg of dry welzhts
woter sotivity of 1,0»10’12'0/1‘oompared with an ectivity of
2.52107% 0/kg of ary welght for the sendy bottem deposits
wvashad by 1t.

Inorzasing water activity was sometimes associasted with
inoreasin, activity of pliankton (same kind). Por exaﬁple,
in some portions of the aydar River with water activity of
lJO'Io'llo/l, activity offthc lgae was 9.9+1077 m 1.64107°
c/k@ o1 dry weight, wheress in the portions with water acotivity
of 2.6.107 0/1, activity of tho algac was also higher =
2ep om 2.7'10'8‘c/kg of dry weight,

As water activity inoreésed, activity of the silty
bottom deposits rich in orpanic matter likewise increased.

In pections of the Lugan' Rivex with water activity of

a

[mﬁZ‘lrIO'ld 6/1, eetivity of the bottom depesits was 8.3'10'9_o£1§l

- 26 —
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o portiona with water sctivity of 19307 o/1, aotivity of

Sl

C similaw botton depomita ves 1,2:30°% o/1 of dzy weight (ieeu,

1% tdman nore ).

squatic plants poescsasd beta aotivily of sbout 3.1!10"au/kaj

of dry weighte Radioaxotivity of fish in theea waters renged
fronm 1.5+10"7 te 2.1.1077 ofkg of dsy weight. aqu&tié plenta
(#nms kind) exidbited a direst relatiounship hetween their cone
tent of betaeastive &ubetan;&s and the sotivity of the hattom
dapoxits {only Lf silty). Dets activiity of tha slgae was
nontly deternined by that of the wstes,

he range of Lluctuations in sotivity of water, aquatic
planta, and fish {ig of intereet, The grestest ranges of water
aabtlvity was chaorved dn the Nerthern Doy where the maxieun
was 25«3% timsr higher than the aindwmum. Radiosastivity of
the bobton dcpcabta fluoctuated lees, For example, the maxinum
aativity of the hotton deposdts in the NHosthern Dan exceeded tha
minteus govivity I10-12 tiwes, ALotivity of the ayuvatic plaunts
flustuated sver lees, e.g., -8 times in the MNertharn Don.
The smallast changes in aot&kity were noted in the fish, the
maxizup exoaeding the mimimum‘aniy 1.2«1.5 times,

Jome 195 samples wers obtained from subterranesn watar
suppliess and in 136 of them bata sotivity of the dry remidue
did not excesd w0 o/1. !

v it e
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i Although the date are ineufflcieu’ to draw conolusions as |

to changes in the redicactive equilidbiium botween the water and
the biomase at d4fTferent timea of tho year, some of the findings
tend to show thut thers is some inorease in radioesotivity of tha
biomaes in the summer and & decresse toward the end of fall,

It is evident {rom the data presented in this ocommunication
that the watera of the Northorn»ﬂon,‘its.t:ibutarios, ;n&
subtarranean sources locatad in Lugsnsk ovlast poasess come

paratively low betz radiocsctivity.
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| GHANGES IN CORTICAL AND SUBCORTICAL REACTIONS IN CHILDREN
' DURING MENTAL FARTSUZ AND 108 SLIMINATION BY OOLD
'AGSNTS AND PHYSICAL SKERCISE

[Followinz 4is a translation of an artiocle by Yu. M.
Pratusevich and L. &. Shuntruyskuya in the Russian
pariodical Qigd itarive (Hygiene and Sanitation),
Vol. 27, No. 9, 19 2, ptcoc "105=109.1

| Several years ago we used the claspicalusocrotory»motor .
method of conditioned reflexes to discover and describa proe
longed inhitited phases in the cerabral hoﬁiepharogzdevsluping
in children during mental fatigue (Pratusevich, 1956). The
seoretory oonditioned reflexes revesled regular impairment of
ocorrect intensity relations in conditioned responses in scliool
work ranging from & %c 11 hours & day. UWe were able to over-.
ooze the fatigue and restors optimum. exoitability by reducing
the school load by three hours a day through outting qun‘on
homswork. The length of time the children eould stay outdoors
wad inoreased proportionately (Pratusevich, 1955).

During the next few years study of brain»aoti?tty in
children by the oclassical conditionesd rctlcx‘nothod‘(analyats
of brain work by horizontals was supplemented bw stuiy of the

dynnmioa of reaoctive brain potentials (analyais by verticals).

I Using a modification of Lovell and Dossett's method of reactive

2 |

;_ansouttnlt. ve dilcovorod the existence cf changes 1n'0100$g19
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Il:eaativity of the brain during mental fatigue and desoribed

Sy sy

'the laws governing these chatwes (Yu. M. Pratusevich and N. .
Karah, 1961). |
The main tendency in the work of the fatigued brain of
children, 83 our research ghowed, is for thoﬂnyncﬁronization
factor and energy of the reactive potentials to inocrease. In
our studies on the reactive brain potentials of children

with a block of the adrenmergic and M-cholinergic structures

. in the synapses of the reticular forwation of the brain stem, v

found that the synohronisation factor and energy of reactive po-
tentials in&raaae upon deteriorntion of synaptic transmission
in the activating division of the retioular formation. The
main purpose of our research was to oversome childrents fear

and pain in ctolaryrgzological operations under lcosl anesthesia
by means of central ganglion bleoking druge. At the same time
1t sonvineingly demonstraied the existence of ohanges in electric
reactivity of the bdrain after exclusion of reticular formstiocn
atruotures, sharp weakehing of their sotivating influence, and
develophent of marked slespiness in the children. Comparing

the bloelectric reactivity of children during mental fatigue
with the reactivity when one of the two pathways of tranamission
of nerve impulses (adrenergic or cholinrergic) in the retisular

formation 18 blocked, we found that changes in the réactive

wepubentials of the brain coincided (G. N. Speranskiy and s
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‘ Yu. M, Pratusevich, 196la, 1961h).

Analyeis of cur findings led us to eonclude that there are
tnhiptted‘stutsa {byprotic phases) in the cérebral hemispheres
and a low level of synaptic transmissions of the ascending ac-
tivating system of the retioular forsation during.nental fatigue.
The following questions then arose: what is the neture of the
corticale=suboortical relations during mental fatigue? can
sental fafigue‘bo overcome by uciqg‘nnturcl {and therefore harm-
leas) reflex factors?

In investigzating cortical-subsortical relations in cl..lidren

we used a new comprehensive method of studying higher nexrvous

sctivity., N. I, Krasnogorskiy's device for recording secretory-

.motor oonditioned reflexes was attached to & l5-channel Alvar

elsctroencaphalograph and a ljeoial spooling mechenism wound

the paper tape at the rsate of 3 mm per second. This technique

was modified and supplemented with a p#rallol.recording of

three other noanspecific autonomic components of the food reaction:
{a) respiration recorded with s piezoelectric pickups (b) dizital
plethysmogram obteined with the aid of a specisl Alvar photow
eleotric plethysmographic attachment called a "plethysmovar®

(the amplitude of the plethysmogram recorded is inversely pro-

portional to the magnitude of vasodilatation)s (o) galganic

skin reastion (GSR) reﬁordqd, like a3l the other reactions, l

*’iy“nocns of the do amplifier of the e¢lectroencephalograph.

- 31 =
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1¢ food {motor aad asaretory) conditioned reflexes mirror |

 ohiefly the cortical lavel of these resctions, then the motor,

vasoular, and galvanic akin somponents of the food reaation
reflect ite subcortiocal level., %he abOta-nanxionsd complex
polysraphio recording of five components of the faod reaction
enabled us to make a deeper ani fuilar study of cortisale-sib-
corvieal relations in 12-1% year old chilidren. More than 500
investigations were condusted on 18 hcalthj~childrin Iinihc'undop
the sams conditions in & boarding aschool.

Gur experiments showod that it i3 difficult to form a
dynamic atefaatxpe during mentsl fatigue. Secretory conditione
ed reflexes arse forued with great difficulty, their intensity
relations are impaired, and tley do not ccnform‘to~Pavlcv*s‘
iaw of intensity®. The dynamic stereotype iz characterized
on the vhole by an extrene instavility and low lavel of cone
a.ticnsd reflexes. The asutonomic eompénents of the food cone
diticned reflex are likewise indicative of inhibited states in
the brain at the level of the subsortical formations and retie
oular formation. The autonomnic reactions are quickly 2nd oom-
pletely extinguished {GSR) on» becoume very faint after seversl
tasts (vasoular, respirstory). VYe observed similar phenomens
with an amizil dloek of the M-cholinergic structures of the

central synapses ¢f the retioular formation. Such a bloek coms J
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r;ieﬁely estinguished tho orienting G3R to iatermitient light, ‘*

which wai restored twe hours after the drug was adwinistered
(¢. ¥. Speranskiy and Yu. M, Pr#tnsevioh, 1961$).

Lot ua row examine in deteail the kywmogisms foflocting cortice
alesubourtioal relationa during mental fatigue after 5-6 hours
of olass worke Fig. 1 shows that conditioned responses to a
strong stimulus {intermittent sound of 7 ops) and to & weak _
atimslue (red light) by Tanya Ts. are the same and amount to 4
drope (Pig. la, b). We see hare a baianoing inhibited phase
ixn %he cerebral cortex. Ths autonomic components, as revealed .
by the kymoi&am, are likewise absen®: vasouler and respiratory
resations unchanged, G%% inaigniftcaat.‘ Tolyse M. exhibits a
paradoxiosl reaction of conditienng salivation (to sound « 5
drops, but to the red light - € drops), insignificent GSR (Fie.

To inoreesae tha’toae of the subcortiocal torlat}ons and
carebrsl oortex that was lowered by fatigue rctulting fronm
suateined mental work in olase, we stimulated the receptors
of £acial skin and of the pinnas with & ocold agent (10% water,
with which the ohildran washed themsslves for half a minute).

It is common knowledge thst cold water helps to bring & person
out of & faint or sober up a drunk. , History tells.of many

great men who used cold vater to inorease their funotional J

T
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capnoitys Jor exemple, feneral i. V. suvorov and Vietor Huge - |

poured oold water on themselves beforae startin: to work, and
Pushkin took morning ice bathg. UThe cold stimulus caused
changes in the electric reactivity of'the~brain (desynphroniza-
ticn) of the children in the direotion of decreaded erergy of the
reactive potentiaia (G. N. Speranskiy and Yu. M. Pratusevich,
1961c). 4pplication of the cold,st?mulus to the facial re=
ceptors overcame their fatigue and pgave them a feesling of cheere
fulness and freshness. 4t the same time it sharply increased
the tone of the subcortical formailona and then that of the
cerabral coftéx. Increseed tone of the subcortical formations
was manifested in rectoration of sll the sutonomis somponente
of‘the food reflex (especially the vascular and galvanic skin
resotions ). There wai alsc sirong, protracted, and progressive
dilataetion of the digital blood vesasels.

Fis. 2 shows that Tanya Ts.fs ssoretory conditioned re-
flexes churactérising thz dynamio stereotype inoreased after
application of the ccld agent and conformed to the "law of
intensity"s aound o 7 cps - 9 drops, red li ht =~ 6 drops,
green light -« 1 drop. Higher nervons activity became normal
at the cortionl and sgubsorticnl levels. This is revealed by
the fact that the G3R 23 the autonomic component of the food
reflex developed vigorously, its latent period was reduced to

- t——rran
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‘[;jghsuoonda, the amplitude increceed sherply, and apopthnuousfﬁﬂﬁjr
’GBRa appaured fraquently. The seme ie tiue of the respiratory
comporent. Whereas previcusly it was unchanged CE&Q, la),
now befores application of the conditioned stimulus the respirate
ory period lasted 5.2 seconds, after application of the stimulus
5.3 seconds (Fig. 2a) and then b and 7 seconds, respsctively
(Pigs 2b)s ae Tor the vascular reastion, previously the em=
slitude of the plethysmogram was 15 and 12 mm (Fg. 1a), but
aow hefore the oonditicned stimulus it was & mm, after it & mm
(Fig. 28) sno then 2.5 and 1 mm, respectively (iig. 2b), The
sane pattearn wes observed In TolyaM. Instesd of a pa?adoxioal
rencticen charasterdising fati me, the conditiocned reflexes ine
sreased and conformed te the "law of intensity": to sound of 7 ¢ps =
10 drops, red light - 8 drops, green light < 1 drop. TheGSR,
barely perceptidle before, now atronclj inoreased = from l.5
to 8 mm to the red light (M. 1d and Plg. 2 d)‘and from 3 to
10 mm to the sound (Pige l¢ &nd #g. 26)., The vascular response
to the conditionsd signal likewise inoreased sharplys to ths
rad light the ampiituds® was 8 and 6 mm (Fiz. 1d), became 12 and
komn (flge 24)§ 4t was 7 and 2,5 mm to the sound (Fig. lc),
beczmo 16 and & (I"g. 20). On execution of the conditioned
raflax the respiratory autononic oomponent also inoressed

'
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{m*’“ A1 the phenomens decoritud abive %agtify'to increased
| tone of the subsortiosl formations an¢~;oti§st1ng‘div1iibn of |
the retioular forastion which executs the autonomic components
_of the food resotion.
Jelye demonstrated experimentally (1956, 1957) that povere
ful influences on the crgunism that disrupt the stability of
the milieu intérieur brin: avout & speeial oocndition that
he cailed "stress", Stress 15 asscolated with a variety of
functional ohanges, sometime physiolegiocal in naturs, at other
times pathologiocal. . The latter cceyr with very powerful ine
fluences or.when the organism is weak., Jhat interests us is
not the psthological ochangaes that take place ir responua te
strong stimuli (stressors), Tut the physiologioal changes that
arise after the actioy of ordinery stimuli and result in the
development of 'nonspacifio incressed resistance™ (N. V.
Lazaraev, 1958). 'Qhe vodily changps resgulting from the action
of & stresaor, which‘produoe what Selye called the resistant
atage, heve enormous prephylactic significance for children.
Ncn&peci£i§ repistance hare inoreases both to the atimulus
itself and. to other factors as well. These manifestations
have been observed in hypexia (2. I. Barbashova, 1955&, 19550b3
I, R+ Petrov, 1958}, after the adwministration of such dougs
as divazel and ginseng (M. V. lazarev, 1558, 19603 N. V. Lazarvev]

AN - i
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?ahd M. A. Rozin, 1960, and after musonlar exercise (R. A.

:'Ktnturovigh. A. Yo. Kaplan, and others, 19563 N. V. Zimkin,

1961)s Selye (1956, 1960) states that secretion of the adrenos
oortioptroito hormone (ACTH) by the hypophysis and idichocortio-
al.' . hormones inaresses under the.influcnoolotﬁt.otrensor.
We have observed that the action of such a stress agent as
cold is followed by a change in bdiologlcally active substances
of the blood (epinephrinelike substances, scetyleholine) and -
decrease in energy of the reactive patoﬁt;als of the drain
(G+ V. Speranskiy and Yu, M. Pratusevich, 19€lc).

| Nevortﬁelesa, vwe do net ocompletely agree with Selye that
the endocrine system plays o major role as a protective, physiocs
logical, and adaptive reasction in the sdaptation ayndrome.
The ;ction of the stressor is undoubtedly perceived by the
prigary regeptors. The ensuing nervous ixaitation, as Chang
(1957) showed, reaches the cerebral cortex via the speoific
afferent pathways and the reticular formatfém ‘via the ool
laterale. It is through the reticular formation, as lazoun
(1960) pointed out, that stress stimuli éxcité:hypothtlamic-
hypophyseal eotivity and elaboration of ACTH. lNMoreover, a
stress simulus like cold stimulates reflexly the activity of

the adrenal medulla, which responds by releasing epinephrine
phi

into the dlood, This takes place, acoording to M. G. J
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Durmish'yan (1960) at the expenne of Just s few spinal oentoiif""i
that sontrol th0~¢@ctet&¢p of epinephrine. Bpinephrine stimu- 4
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latea in turn the aotivity of the reticular formation directly
as well as reflexly (Dell, Bonvollet, and Hugelin, 1954)., Ane
derson'a experiments (1957) provided convinding proof that

stimulation of the raticular formetion of the mesencephslon

" through the hypathaquua.intaﬂnitiea,:t@retion<by the anterior

lobe of the hypophysis. Date on the‘reigtiouship‘bqtvoon the
rotioular formation and the central meshanisms of humocrale .
autononic edaptation reactions, inecluding the "siress" reaotion,
oaxn also be?ﬁonnﬁ in the works of Koella and Gellhorn (1954).
Thus, the humoral fsactoxr iz one of the links in the reflex
recshanise of protestive reacticns of the organism while the
central nervous syatem (one of whoee machanisme is the retioule
ar formation and the autonomic nuclei of the hypothulsmus)

haea the integrating role.

Tt is ohvious from the foreocing why we choae another
atress agent like wusoulsr work (Selye, 19%60) aa a means of
overcowing mental fetigues, Phyeical exereise for 30«80 minules
in the form of two periods of skiing, baskethall, or gymnaatics
gerved to irnoresae the tone of the aubcortical Tormations and

the cerebrel certex. ¥Fig. 3 showSthat Tanys Ts.'s seoretory

! T

conditioned reflexes sompletely coytornqd to the "law of ine ‘
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{nten@ity" after two periods of skiing. All the autonomio com= T .
|

| ponents were clesrly marked, a strong upontencon‘,oqﬁ &ppqsrcd.' 
and there was progressive vasodilatation (Pig. 3e-0). The
gane resctions were observed in Tolya M. after tvo sessions of
basketballs 10 drops of conditioned salive vers secreted in
repponse to the sound, 7 drope to the red light; the GSR yas
distinot, vasodilatation progressive. The children had a sense
of Qoildhcing, clear head, and felt cheerful (Fig. 3d-f).
Thus, suitable muscular exeroiae rexoves the inhidited
phaszes in the cerebral hemispherzs, improves the posr tone of
the lubcortical ruclei during a=ntal fatigue; and tones up

the retiounlar formaiion in children.
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