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S0M FACT$ ON NATURAL ENVIRONMENTAL RADIOACTIVITY
C04USSDA BY MTI PR9NC. 00 OP -40

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

SGigiyna i Sanitarila (•Ny•lne and Sanitation',
Vol. 27,* No. 9, 1ý162p pads& 30-34,3

In order to oake a sanitary-hygienic appraisal of radio-

active contamination of a locality, it is important to know

both the total activity and the portion attributable to

artificial (fiseion-fragment) aotivity. lot some studies

(V. N. Gus'kova, A. W. Bragina, 1958; L. i. Apel', 1959)

contain data only on the total activity of the soil and food

products. This makes it difficult to determine the extent to

which the fr46mental aotivity of a given ervironmental object

exceeds natural activity.

Natural radioactive isotopes are present in soil, vege-

tation, food produots, and in the organs and tissues of animals

and man. Nost of the natural radioactivity of the soil is

caused by K-40 (2.1*10-8 ourie~kg). Soil radioactivity due

to the presence of Rb-87, Ra-226, Th-232, and U-238 is 10 to

100 times less. Soil radioaotivity from other natural iso-

topes ranges from 10"12 to 10-22 curiq*kg and ha-s no praotic-

&I significance. It appears that the natural activity of the



14soil is mainly determinsd by radioactive potassium. This ap-

plies partioularly to soil lacking a high content of heavy ele-

ments (aa-226, Th-232, 'U-238).

Investieaetion of the oontent of X-40, Rb-879 U-226, Th-,2;2,

and U-238 in plants (Table 1) revealq that there are still

&reazer differences in the concentrations of potassium and the

other isotopes both in relative quantities and in activity.

Activity in plants due to potassium is 100 to 1000 times

higher than that die to rubidium, radiU-=, thorium, and uranium.

The difference is even great•r in the activity caused by,

potassium and radium in animal products (Table 2).

Content of Certlsi Nat•ml RadioaAU.w Istopes In PFUnt

-- '•

R - AT(RUN I(, luOpuK-0 '1

RON 0" --0, (K ySnITK ,OW .. 1--l 10-11

Tb"' K', €•P, 139
Thm' 0 "OaI 16'-0n-,I• 0•

3,3. 10 -- 3,31. 10

1 - Isotope 5 1- .. Kuznetsov
2 - Content of element 6 - G. D. Magidov

in plants (as 7 - A. V. Sokolov
3 - Published source 8 - Atomic energy
A.-.I.sotope aotijýVityL in 9 - (Short 'Unoyolopedia),Gosizdat J

plants (a. %) Large Soy. Snoyo,, p. 139 -
10- Calowlated by ourselves
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7 Table -2
Potassium and Radium Content of Animal Produaot

Maiu" M uS AmuMMOM0W

o 1,27 X. C. lTe

RAIN 0,0•4-.2,7.1o 0 B. Cohpe 0,04-2,7.10

K' 2,71 C. ferpou.
Mic.o Ra"' *,0•,1'i"I' '0• ';cB , c 6m¢,0.10- "

I - Product 7 - meaot
2 - Isotope' 8 - L. S. 4htenberg and* ;others

- Ccntent o±! element 9 - P. V. spiore
(in g per kgc of product) 10 - K. S. Petrovskiy

-- Published source 1, P'- V. Spe•or
5 - Isotope activity 12 - Calculated .b ourselves

(in cia'iet'kal)
6- Mil1k

The figures shov that for' the practioal purposes of

sanitary-hygienic appraisal of zatural activity, it in ouf-

fioient to determine the vonoentration of potassium in the

environmental obj•ets with subsequent calculation of 1-40

activity.

We investigated the potassium content of soil samples,.

vegetation, some food products, sheep organs and tissuea, and

human exorotions. The potassium ooncentration was determined

* by the volumetrio tetraphenylborate methodL the prinoiples of



i ar eoiiiheO by 4% 1,~yoevin'tih and Yti-Y. cudriniyetSe.7

Aaooerairn to th7: authore.t th~e pv'oipitte of pntfýteaiumi t~etra-

herylborat~ X[C (if1$)J doers not ~i~.sulve ever, ir. deiriormal

~n te ' . ~ ,+ 2+ 2+

nl - 0 UO~ oto. doez~ not iter-ere ýwith the.

(i~t~ii~fl f tflO potassiumn Oontotn.

Ir. the soil, sapký we dete'rained the total 'Potasallain con-

ten%$ fuoin-r them f~or this purpose with. Na0ii arid 1'.a CO;-. ý-d

*Lestehed th~e soil with 6101M. To determine the ooncentratirn.

A~ tbao-oalled 1*eavaiable" pota~seium, (In soi 1 is ice

the Thava~lable" -a*urk ol' an elemen't is that portion whiah is

wasliecl out of' a -joil sample by 6~0.It iaý thts portion

which largely ptcae ir, biolojioal m:ýtabolism)

iatoh of air.A-:Lod sodll(1~- was roasted in a. muffle

f'urnace at 5aO-0cu iuritil t>-- oranria substanoer. wer,- burned

out. Than small anounta vtere olaced in a Ynicke)l crucible

wihthe melted iNa0xi (. )to wliich J.2 ý, 6~1'i,~0 addcd;-

the tusion was contirued In thfe muffle furnace to I ho~ur.

The resialtant product was e~xtracted with 40 to 50 ml of hot

-disti.lleai water and iimmedlat-ely passed th~rough a uhet

funn*l. 2he vol~ume of f:iltrate f 5 MI of it (V3) was

measured# neutrali-ed witzi ooucentrated Hfl'0.1 and 5 MI of 0.2 ni

'r,.O slutioni added.. The precipitated dilloate was ramoved by



Buchner funnel. Then 2 ml of 3,j aqueous solution

of was added along with 1. ml of 0.1 'M solution of

'Al (N103 ) for be..,ter coagul,%tion., The preoipitate was removed

in a 3chot.t No., 4 funnel, washed with saturated solution of

Yc[(0 6 HS) and then with a little distilled water# and- dis-

solVed in 10 m% of aoetons.

[e added to the aoetotie solution of X•tB(C 11)42 5 ml of

2rbCIl,0IOOH solution, I ml of 0.1i n-KBr solution, and 2 drops of

a I solution of eosin. Titration was done with 0.05 n A.A3.

solution until the yellow-red color turned red-violet. The

amount of potas.siUt in grams per 'kg of soil (ý) was calculated

from the formula

, (v.- 2)V2 x 1.955

where VI a the volume of 0.05 n A-1O solution (in ml)t V2

is the volume of soil sample solution (in ml);, 2 ip the volume

of 0.05 n AgINO solution required for titrating the I ml of

0.1 n. of KBr eolution added; 1.955 is the amount of potassium

(in m-) equivalent to I ml of 0405 n AgN• solution; V is the

volume of soil sample solution taken for preoipitation of

th .o.teasixum (in ml); !' is the batch of soil samplc (in S)..

In analyzing the potassium cotient of liquid biologi.oal

obj.eOts (milk, 'blood,. urine), 150-200 ml of, the latter were



Ov orated in poroolain beakers in a sand bath with 2 ml of *on.

centra~ted INO3 added. The solid reasidue was caldine4 at 5006000.

Batches of other objects (plantop. grain, bones and soft tissues

of ,haep., exarement)r were first dried in an electric stove, and

then calcined under the same oonditions., 500 m• of ash was

processed in a porcelain dish with 2 ml oýC concentrated HNO1

and (in drops) I ml of 30p 11202 solution. The mixture was

carefully (to avoid •apLterin,) dried over an electric stove

and roasted in a muffle furnace. This operation was repeated

until the ash turned white or sliihtly reddiah, 3 ml of con-

centrated. HCl and 1 ml of ooncentrated Ml0. were added to the

cool-ed mineral residue and the mixture evaporzated. Then 2 more

ml of HNG 5 was added and the mixture aeain evaporated to drýnes-t.

The contents of the dish were dissolved in 5-10 ml of O,.' n

ITNO 3 solution. The amount of potassium in the solution was

determined by the above-described method.

The results of the investigations were statistically pro-

cessed and the aritlmetic mean and the standard deviation

(1Ltm) determined. The figures are shown in Table 5.

!6 -
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Potassium. Corntent &aM PAdl.otivity oft Certain hviran.-
,ental aoj*ots due to K-40

, I A ltlviy dMie
-IJ. of '"n I Illj-4

thmoe of' object 11,11;anpbaQ-

S0-1 t lafyer" 6'. ,2 l,)1"0 , 62+ 0, 16
, ,yr . .. ..... 1 . it I , ..(w, i &Jj,4 O 1

I&Yar- !+'. fu~ton\+ I.,7i.u 34 1 .4,4,1,-0,27

r~Qp 1!~~ . I ~(~C: 70-z-0,40K.&y (shrinkap factor, 4#")r' 2: ...
i•S t*" • . ... , * '0- (;,O .I lwqý,tI *., . . :. Jj () "v t

3, 50 40
3 .") . . 0 ,, 3� 3,,'1 -0.0w

- * . . .. * b r e- 10 1 Q 0I .'O , ')8

""', W t wool .... . ) I 5 ,00-u,3, ! 4# ,76H0 .25

S~~~store-oh......I l 1,6+5",.l l:r)Oo
;ul Iint ti ., 2U r il nst,.e. . ... ,25+_0,o8

.7 2,56:. 0 17 1 0+. , 14

L~~r~~2 2netme *v j* 0, * *"22

Heart . . .. . . . . 101 •O 1.2
"I. SI•'l I bOr4;. .. * ,1 % I ' 31" 1 ,3)'0,2I I +,,)i0 17:

Thf .. . . . . . . W14-Ci 12' 1 " • 0 I,"' 10R16. 32 1 40 '.: 1 :7 1 1

Blood. , *.l **,** 4 0 .,0I ,,1704-

UP. I *,* . * * * * .287 1 0'50 qps i (A+O,fiS+Fecos, .... , •1, 11 : rg +P ' 2 :1," ,l ", 2 ý !t, I, I ,O(

Notet Activ1ty due to .X40 (A) ealoulatod tfro the formul I
A 'ii 8.1.-om•-, where Q the, potassi aontent of tie saI*Wle
(g, per kgc) And 8~.11041 is th1e specific Activity ot poussiumx
iu oi-S/)

-~ ?



Analysis of the P.otasc4um content of light chestnut,

.hostbutp and saline ohektnut. soils failed to reveal any dif-,

ferentoe between them- with respeot to the amount of this, le-

mont. Therefore. all the data on these varieties of soils are

combined into a single group. Tablo s shows that the content

of '"available"l potassium in soils is about 10,, of the total

obtained by the fusion method# It will be noted that 'the

top layer of soil (0-1 om) contains 25ý' more potassium. than

the lower layers.

As for the grasses, the maximum potassium concentration

(4.9 p per k6) was found in eedge, the least in the, cereals.

The ste-pPeO eraas with a predominance of cereals ,),ontained

2.1 j per kg on the average. Potatoes and whe-at had the same

amow-nt (3.9 and 3.8 g per ks). .1hoat bread, contained 2.37 times

less potassium than aid. wheat* which may have been partly due

to the ohangs in weight oe baking. The insignifioant difo

ferenees in. the potassiumt content of the various samp les of

milk ia noteworthy (172 samples, Mal,1 9/l, m-O.04).

jheep blood contained 0.58 g/l of potassium on the average.

The element waa distributed fairly uniformly in sheep bone

(1.3-l,6 g pet kg). The muscles and liver had more than bone.

By using the fir-,res of potassium content of the bones and

* tmunoles of she.p it in easy to Calculate its concen-ration in,



[ toulwhioh (with aveire fattenin, of sheep) oonseats of

22ý,6%;, bona and T,.9-,'9 muscle., The ratad amaount of potassium~ in

t h*i, l"stindardll meat :Ls 1.74 g, per k~,;,t aud its natural activity

in. 1.26-10-9 ouriefkg.

Qur' data on potassium in, humaon excetionis inidicate Chat

thi, mean daily alimination ocr the element (%W:it mua daity faces of

400 g and urine of 1.5 1) ie 3.63 g (or in 1,-4G activity

2r'I)$10-9ý curies). This amount of pota-sium ap•,arently is

ine~t~d de4ll with food, if there is such a thin,/ as a

p•'eelum. balanoe.,

It. will bo noted. that the area from whiah the i.Smples were

ob•,ined does not have a high natural radiation background.

There~ore, the values we obtained may serve to characterize

thei natural radioactivity of the enviromental objects examined.

Theoy can be used for ru,,uh appraisals of the extent to which

natural raioactivity exoeids the natural background. 1"lore

aocurate appraisals would require application of the method of

ia,)loting potassium from environmental objects deaovibed in

th•s paper.
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UCORkIZNG. O P•EY•IO3.GIACL PUnOTON3 '•N US W9• Z 1
?VRPOVING PHYSICAL WORK

t[Following is a translation of an article by-R. L.
Rabinovioh in the Russian periodical 2ioivena .
SSanitari, (Re ne* and 3anrtation)o, Vol.27,- Vo. 9,
1.9620,pages 85-'90,.A:

The complex prooees of functional ohanges in man and the

different rates at which they are restored make it impossible

to appraise the changes that tAke place during work from the

data obtained after it ceased, i.e., in the restoration period..

This has naturally impelled the physiologists to try to record,

ohanges durin- work. The effort has been more or less suo-.

oessful in connection with tha indioes of pulmonary gaseous

exohangs. However, the determination of such an apparently

easily acoessible index a. pulse rrate has proved to be ex-

tremely difficult.

In the light of the foregoingp, we attempted to review

the methods available to evaluate the state of various human

physiological functions in certain kinds of activity. The

apparatus used for tbis purpose can be divided into two main

groups. One involves the use of a pickup attached to the

subject's body and a reoording part connectedby wires.

The bther group of instruments operates on t4 principle of radio

transmission of sijnals -from, subject to experimenter. The wvl.

-- 1I ---



and size of tie ra-n oitter, vary with the extentt to wbich the1Tj
works.--',, body moves. It the d~i•tanoo is ,light, the radio

transmitter ean be set nenr the subjeot and oonneaoted with

the. appropriate p~ckups and wiro, If, however, the reoordine

is done Ahile the subjeot moves. about freely, it Is Important

that the transmitter b.i small &nd lieht; otberwise it could not

attached to the oubject or it would. interfere with his

activity.. Andf finally, there is a small group of instruments

based on. the roaordinU of machrnioal shifting of parts of the

inatrument rather than on recordind of eleetrical impulses.

"Riedotrii,! impulses to be recorded have differe-nt. origins.

,3ome arise directly in the body and they must be reoeived and

re•:crded (e.#j.. eleetrooardiogram ),le.eotroceploram

S..., eleotromyo;rrm (EIJ), eto.). Others arise as a result

of the transformation of mechauical or luminous enera (e.g.,.

by the piezoeleotriQ effect or us;, of photooelle). Still

others sr.e cauied by a charne in the parameters of the electric

crrent that silpiea the pickup (e.g., hanZe in resistance).

The working pr•Anoile ai " pupose of umda.4 e"tre•w. OaSaing

wA record'ix devria an doesafbed in G. As, WallrU .@m •Ipk

Sme authors bvm.tgatd th pertormae of pbyhioal

work whmn the *vbjeoattsa aoi'mets were restricted aMA the

-12-



pc and reearding pew of the iuntrument were oonnecte by]

wireu. This teohniquex was toed to situdy the respiratory rate

(B. A. Alpattyov, 1. 14. Itondrat'ye~af, and as V. )¶inayevra, 1,959;t

B. A. Alpatlyev, and I. F. tondiatlyevas 1959;, others),, cardiac

rate (A. Arutsr,, 1959; V. V. Mikhaylov and V. L. Fedorov,

1959; others), elootrooardiograms (L.. A, Vodolawskiy, 1958;

A. 1. .iryukoyioh, V. X. Korol,, snd V. S. Parfel', 19 6 0)i

Seleotroenoephalogr~mes (A.. .oytbak and B. V. Tavartikiladze,

1953), and eleotromyograms (L. A. Vo•olauskiy, 195e; As A.

Biryukoviahs V. X. Korol', and V. S. Farf.elp 1960; others).

Study of the above-aentioned works revals that mrnt of

the authors recorded the cha~nes taking place in some system,

-mostly the cardiac rate, during musoulak activity. Only a few

inveitigtors reeooded the indices of the funational state. of

reeeral eystaes simultaneously. This was due to serious dif.

fioul.tite of 10tiodologicall ',Mtre atising in Connection with

the atteupt to make sPoh reoozdinge. Several authors proposed

the use of jpecla1 electrodes and means of securing them to

the subject's body, frequency filters, and other devices enablingý

the sexperim*enter to iolate the impulse of the electric ourrent

in which he is interested fromi all the others caused by the

activity of -other organs and systems or resulting fron: surround-

electrical influenoes (induction ourrents)r I. Azutsov -

-- 13: --



[T158) iriv.stigated the oaz.tdtc rate while the .UbjC3.0to were

l~iftin; weights or running 100 ma, The author Judged theo pule*

rats from the aotion currents of the heart.

3SoMs methods of retording the pulse rate Xe0 not based on

the action ourrent, of the heart but on another principle#,

For examplet N. Ye. Marshal (1956) proposed the use of pieso

pickups for this purpose, one to measure the pulse in the

blood vessels of arfiner, the other to do so in an ear lobe,

He used the device to investigate work on an ergometer bioy•le

and determined the static exertions of humane.

V. V. )Iikhaylov and V. L. Pedorov (1959) recorded the pulse

rate by means of a pickup with photocell attached to the pinna.

This pickup can be vsed when performing work that does not in-

Volve moving the head (work on. an ergograph, ergaoeter bipyole,

static exertions), The authors fo•,id that the pulse rate is

178 to 220 beats per minute during, intese work.

Attempts have been made to obtain data not only on the

state o-f the cardiovascular and respiratory systeme during work

but also on the~roregulation. For example, P. I. Gumenes, Ye,

F. Kusnetsov, and A. B. Rodcv (1958) were able to record changes

in the skin and body testaratures of workers under industrial

'conditions. Pickups were fastened to speotal belts worn by

the men.. L. A,. Vodolazskiy (1958) also oonduoted research under1

-- ndustria3 oonditions (ocold pr'ooessing of metal)., Rig •ok::]

14



•i ers fton tht others in that he, wecor'ded two Indi... sirna'1j

sously - the aotion oureueta of the heart and skeletal aunolee.

The uithor ovetrsaues R•v diif,~ #7tiee oa*used by the presence of

induotion au-resnta in the shop and by gro*n•diaa of the subjeot

throtgh the metal object to be pz'octis4 .

The work of A. I. Roytbak and B. V. Tavartikiladze (1953)

is 4ven more oompitet. The authors studied the electrioal

activiLty of the cerebral cortex, respiration, and heart during

musoular work, partil-U0 rly during the "deadr point,". The sub-

JeCts perfcmed aan ansi-ned task on an ergoaeter bicycle. The

authoro had previously work,ýd out objective indio.Ations for

the onset cf the "dead point"#. In the, present investigation

they found that the oard.iac rate increase6 steeply from the

start of exe-ostae to; 180-?00 bea•t-ti per dinute at the onset of

the "dead point". The cardiac rate is quite uasteady through-

out this state. Thenr with the seeond WiV• o.-.tho pU6e

remaina the same or becomee somewhat more rapid than before the

"dead point". When the work is fitnished, the pulse slow*

a few sec-':ns later, not at once. Respiration after cessation

of wr-rko howevovp, slows izmediately. The authors report ore

fact that surprised them. During work the alpha rhythm was

reoorded on the 13MG, dtspite rhe noise of the ergemeter bi-

cycle. This phenomenon 'kept returring .duri•n•g the entire "t, t

L l5-i



F p Vhn te 011jeo W~j rk he:"dad poinAt" state, what h I

tiie the alpha, rhytha di eappearedo

The invesigatione Mentio'ned above involved adult ethIetes

or workeora Hovever, chitdren may elao be appropriate subtjets.

The research of A. A. Bir.koviohj, VT . XKool,0 and V. S.

F'arfelf (1,960) on thool children 8 to 14 rears of age is

Sinteresting in this oonxrleotion. By semultaneous•ly recording .

three indices - amplitude of squate-and action currents of the

heart and sklletal, mu-olese-thea were able to detest the initial

Vbt olear signs of fatigue.

Such are t.he methods arA eme of the Information obtained

by using apparatus based on the pickup a&M recording part

beig connected by wires. flowevers, the recording of physio..

logical function•a undaz" zluasrla conditions, i.e.,q with limited

'body movement of the, subjoet, can also be. done by radio inetru-

mrts, .kxiation and. apaoe nedicine have made extensive us*

of radio c6mmu niation in reseacoh on animals and hutan beings.

3*ientiets recorded eleotrocardiograse, blood pressure, respire-

tion, and mot•or aotivity in the dog Layka while traveling in

tho second soviet earth satellite. They have also recorded the

state oi physi-ologi.oal Cunction in animals during the flights

off the later satellites and rooket, and in the oosionauts

Yu.A. Gagarin and Gr. S. Titov. The mioroolimate of the o.PsUe

-Mvhich the latter traveled was likewise recorded.

~--16-



There are Some data ýin foreign liteora~ttrs o highdalItift i4

flight. Glassoock and Holfer (1952) observed animals flying

in, h -h-altitu46 rockeos. Skano (1955): reported on, changes

in the physiological functions of p-lot.. RZGe, EKst. and'EMGs

have been reooried by radio (Barrq 19541; Glassoock and Holfer

(1952), Parker, Brioakel and Oelistopheraon, 1953).

The few but convincing facts reported in the literature

indicate that there is a genuine possibility of recording certain

•hyeioloiecal functions during the performance of muscular work,

Howevoer these faots were obtained, as noted above, with apparat-

us desiCned to mtke 3uch recording only .in the ease. of slijht

body movements of the subject. Let us now consider the reaearch

techjqueS andý ibforMation obtained f.om invoeotati•o•6; of

freely moving persons.

Some invest igatoras (V. V. Kusjtan, 1958) desiened inetru-

monte based on mechanical force (e.**. to reoord respiration).

Their governing principle is as followe. Air set in moaton b

breathing is impelled by a mask or mouthpiece through a

rubber tube to a Murray oapsule conneoted to a writing pen.

* The timer and paper tape are started by a oloek. The weight

Sand size of these Instruments is small so that they are easily

worn by the Subject as he foyca about doing musoular work#

Teauthors analyzed the -data. obtained with retspect toboh
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tlerte a.nd, nature tie the reepiratiorl, Ziey dtormin'e4

the duratiori of the, rýpirstory nh4.cefs andtomo other i' d oMes1

T. X. ý;Olovlyav thiriks that thet reaul~tayt ourves: can~ be used.
jwira the mrq nitia..e oý -u1oay vorxtilitio. 'e of the

maiý etetsof these devicoa isi that they are very ir.ert due

V ~to the ri.idlity of' the mubber oc>esile.

Aeqtroniaz is comifl,3 intto incrwosimg use it~ medicine,. It,

io brodenihge aa ralinf- the teo'nqe l'eve of rseriroh, ~as

oaxi be Fiý?erx ir, th-(T pipers road att% o~nerenioe de~.ing with.

"iris~1turce raiiic tr-anamitters are providiný; invalulble

belp! ir, eolvit, mrjny Of t1-,h j~iroblema confronting usi. For,

ev~rippej L, ý3'&ama (1955~) recorded riepiritica duriniý r~hysical

wQork aiidC r~nniig. ""&' i98 the sam~e author arAd L. Lovdzhiyov sue-

~eeed;d in rocordin., the volutme of pulmoiexry %re~tila~tion by

radio~. ",here~ are also dclata or, r.%4io raoorxd~in~s of the bio-

cu2,r'eyms of~ freely ztcoviu-, psrec'a. A number, or ';oviat in-

vestiatot's have been xworkinC ou. tho 1robl~iw of reaordin,ý

the cardtac ratzo by rred.i a (I. -w. Ro'onexalat wid LS. fern-

b-rvsk~iyf 1937v 195b, A.959s M959a V. V. -Rozeriblato 1959t l196O),,

':om-eblat ard Dcmbrovokly deeigned en. instrw~ent w~hich. they

~ trd oth~i~ The bi~oc arrts of the heart

are used to caoiAa.to the pulse ra1te.,, The -'-ujvtJG iimt ruj

-Moonsiist' of pi p5.okup,0 powior zupplyp, ar4 tadio trwnm~mi:*



T~he 1',exporImerter* ina-trxi~met" macy be any ultras1hoxtwve radio

reevt (80,.4~2 mep oyolnz pfir sec~rld)- ThO x-eoordin.~ may, be

ghrn% phicj oa: lo p. The imatmment is mutoiad on a baoaet

worn 'by the subJeAt. Tho powwr sourc~e weighs 150 go, t1be atiz'A

3 5"D. Th mm~ru -cation di.stanoe 1.4 500 m, Thio

~patu asitIS to obtain information on~ the pulsaý rr.te:

o~ 8kate~ c pulok.e rate or 2Z0-230 bearts per mirute wro

cordaed d~iriri( 500-5000 m sprinte . The ftniah p~eak wast nots(I

Owhn the ditta.nce wp.. roverelI, at whi-ch time th.o pulo do-

j. 1.7, .'aryohev (2359-, 1959a, 1960) used radiot.-Iezet~rim-

4- ~~apara~trs to recorAj eleetromyora~ms a~nd other' alactict pheno-

"mM through sound dstgnal on aagnotio tapo, The invostigations

weoZ =AmaUted choh.fly on oarsa~n.

~t. V, Unizhina wad V, V. 3_,ozeflblaLt (1959) desoribd pickul

Pox' ree~ordiz,; respira~tion' in freely mo~ving persona. They

ati'1;,90d the pr4 nc~iple of" chanCe Jr.su~ rosistrince with

qoie~rnI coal which. -ree121ts from ohest mno'roment's.

:'he nter~t rnS etrch cE V.. T'. Pra!vosudov (9Q

* video inforrnatior~ on *he! c;irdiao r'ate in oyaliuts Iiirir.4j

tr'dninjr, r.rmirctf-a 1'e~io-iso rira oontostS. The witho~r

reaentu Aata in Y a ulse, rate p~r 10 seootda. I.t rest it

,ta&s 13-15 bra~ts. .;fa n the ath' etfo mounted tS3 biaycle it



jqUiokeaned to 19-21. bent. In the warm-up ieri~od ('by- the and of

r- ~the eiret minute) it was 2.5-26 beat#, Trhe, au-thor f~P that

the pulse rate va~ried 'With the apeed. of novement#, achievirn,

31, lkt'a Per' 10 Stoolnds. Muting tho ftirst 10 eedond~s af~ter

the distancee was ooa'ered the rate df1. not chatige. It then

aridto 1 best per 10 seconels 'hut quickened to 2- betat by

"fih~e on of~ the first. minute. T'he pulse rate. took Moire thin

15-...2X) minutea to return to normal,.

P. 1. G.uvener and 4. A. Poltarak (1960) designed an in-

-Stri.r.isnt to record ohrxnge in `Uhe ternperaturo of the skin,

boay~, ana ao1thling. It pfrrits meaeiiematite to be rhade ao-

Quratxe to 0.1* ard is porta~ble (ohn 200 ).itll rance

is 600 m.

It iz frequenrt1v., neceasary to record severl.1 functions

sia.arei sl.This car, be done with the apparatus desidned

-by . P. Shixvstov (1959). The, author de~scribes a t~hree-cv-irL-

nr." :nStr'(iMent (15a hat rn,-kes i possible to record the

puulev,t rspi~ra~tiong, and muscle tocurrants. it. chil~dre-n at one

tm:.The transmitting part~ wei43ha 1.501 g. Z. 3. !Uvarova

(195ý). v sed tb(;- apparatus to stua;F qbildren. 2-31,iyeavrs of age

while tley were per'*Or~dný Phyqicel. erXeVcises_.

Very few human physiological functions have beet recorde~d

.iurind the perf~ormance of muscular work Aad orn17 a few invest-

-20-



j tor* have done, ree!a ir. the fiold~. Yet the availtble

ftxrerimoý:tal data# althouah tdt albudawi~t reveal that the

appli~oa-tiot of' the Methodr" drokib~d in this paper hod1s great

proiseinresaardh 'bti on adrtita otn on youn ~ ohl0n

Col-e-otion of' kbetraats. on fladiatiou Hedioine for 1958.
Moteow, 1959, p. 156,

Alpatlyew# , k.. and I* No XCondrat'yeva. l~lo kue. il'
1959, Vol. 489, No. 9, p. 129.

,LrutseV9 k. * itt Sports Medicine. Transactions of the 12th

ALrxtivereaX7 Internationahl Con~ers on' $ports MHeticmne.e

Mlosoow# 1959, p. 264.

Basan, L. and 1. Lovdzhiyevo Piil gh SS31R 19581 Vol, 440,

No. 6, P. 773.
~, A I. ""ectronies, in Medicine. Moscow-Lening-rado 1960..

Bikoic, A. A, V. N. Kol', and 11, Vst~rfe#10, Abstracts

of' Iapers 11ead at the Olntorerio6 on Problems in Sports

Physicoloe. Ti~fli-, 1,060; P. 34.

Vod,*la~skiy# L.. A. Methoda of Recording 'Ueotxomyogtass and

E~o~dio~a~rnof Persons Wh~ile Engaged in Industrial

Work, Cand. diss. Mcsoow, 1958.,

Gumener, P.o I*S ye. Vt. K'UznetfiOV# and, A* B. ftodov, ISheli.
Xascn,.i gig##. 1959,# No. 1,# p. 20..

Gumener, P. 1. and S., A. lPoltorak. In: lew Physi~ological

!Method$L in. I4ygene. hoaowow 19600 p. 32.

Muzimin# V. V. TLrudy-Lsoloek-z Jiný-t fijAg~hjekoyý kltuy

19,56, Vol.ý 2:# P. 206. J
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5hvaov* L. P. Ministuzre Appara~tus for 1U.oodiag Certain.
siologlifti Pmn~ttons by Rafto6 .060ows 1959.-

a*hr - m Fpr Road at, the Thixd' (Zonal,) Sotentifia and'
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oof an article b Go S. Gan n

Sand P, P. fTshohi in the Russian periodiceal g4Vr

Duxing 1959-1960 we analysed the water in open bodies of

water and subterranean sauroes located in Lugansk oblast for

content of beta-aotive substances. We obtained 197 samples,

inoluding 75 water, 72 bottom deposits, 26 aquatic plantue 2.-

fish, from the Northern Don Rliver and its tributaries, the

kydar, Derkul, Lugan', and Bol ' shays Kamenka.

'Beta radioactivity was determined aftor preliminary treat-

ment of the samples (evaporatio•i drying# aloination). We

used B-2 radiation oeters and MST-17 end-window counters.

The complexity and laboriousness of radiochemioal investigation

of objeots with very low total radioactivity initially limited

our efforts to determination of Just the beta. aotivity. The

data cn angoe of fluctuations of beta activity are shown in

Table l. The oharacteristios of the beta ratioaotivity of the

bottom deposits are shown in Table 2.

There is known to be a dynamic equilibrium between the

activity of watqr and the aotivity of bottom deposits. A

bhange in this equilibrium In any direction is due to "ororal

ftators, inoluding the.nature of the bottom deposits.

-24-



4neof bet&.
Sodyof wtoraettvity of
~~od~dr ofrti esidue (in a/1)

Nor~thern D)on ~ o2 3444

Iydar

aetvit o
•1•anhez' o i .2"0 .i.9C 310".u

(n, mouth 0Z Lots t.han 10"1
Worthern Don)

T'able 2

RLanee of beteBiody of wat~er.a tl•• • o

DoAc(iouth of

bottom -e-oeits(in */,kof dry weigh~t)

Nor'thern Don 3,2*j0"9 .. 3.5,*0"3

De~~kIu 1,0"108 -. 2.3.-w-3 .

L1/•arlO 80-20-9 -o-44

I Don (mouth, of
SNorthern Don)ý 9*.L0.9



K '1he data show that silty 'bottoui deposits 4enoa a11y 7Pses]

greater bets activity than sandy deposits with Oqual activity

of the water near them,. Vor exauqple, in portione of the AydarX

Aiver with water aotivity of 9.4.10" r /i, sandy

bottom deposits had an activity of the order- of 40.104 2 as

oo6upred with an zetivity of 1.2 - 1.7,0-8 o/k• of dry wei•.•ht

for the 31lty bottom deposits. The water activity of -he North-

ern ion waa 1.5'10"i! O/3I,,while t'ha 'activity of the sandy

12ilo-ttom dae•itas vashead by it was 6.2.10' c/kg of dry wei•.?htt

wte.r activity of 1.0-10"-4 a/i compared vith un activity of

2.•.5a10 C oik. of dry weight for the sandy bottom deosipts

w;h~ci b•: it.

o'?crasin- water activity was sometimes aasociated: with

inoreasin, activity of plankton (same kind). Plor example,

in sore portions of the Aydar R1iver with water activity of

c/1, activity Of tho algae was 9.9.101"9-- 1.6.10-"

c/kg 01 dry weight, wahrema in 'he portions with water activity

of 2.6.10"11 o/I, activity of t'h algae w&a also higher -

2.:.ý- 2.7410" a/ka of dry weight.

AA water activity inoreased# activity of the silty

bottom deposits rich in or~anic matter likewise increased.

In portiona of the Lugan' 1liver with water activity of

!.4.��,�0 oi, ativity of the bottom deposits wks 8.3.109 0/1.
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IV ~ i v. Orilzwith via~tvs Mtivity 0'1 140 a/' ot~vity of
sinlarbotow de l.2V lo/2s

of dry weight, Aiadioa~otivity of fish i.n th~-cea water& raned

fro 1.5-109 '3/k'T or dry volhht. utjpeha

te t ofbota-aotiv6 ausane and. the i.tivity of tl.e h1otti

deposits 'Onl.~y if aiity-). 'Baota activi-ty of the algae Wa

_-uilt'y qetarmi~d fly that of tht wavý!

Th Tra~g ofl O~cutoi in sativity oft wat~er$ .quatiq

pabtf Kind, fiah iv. of in-re.TM- drateat 'rsa of water,

atvAywas obaorvd in tvhw llothevn A;4ir. whe~v the, maximuth

Wam ~-3 hi~her thez t ±nietMitim. Radiom.otivity of

th bot~tomz dopoioit3 TItiotuatd let F~or example# the maximum

aciivtyof the bottom, poeits in the Noxtbemn Don, exceede* h

rMi~nt~riu- aot'64&ity7 10-1~2 t14'es. IL0tivity of the atqutio -Plants

flouatod *vey lts* ea 7.-8 times in the Vorthern, Don.

Tho edaal.1e't chanea in &Otivity were noted in, the ftsh, the

maximum! exceading the m~iimx only .2.5tizes..

acme 195 GamPlaa were~ obtainod from saibtrraiean. water

eupplieef8 and 111 136 o:Vthoi% bota aotivity of the *dry reidue:

did riot exoee4 10'~ 0/1ý.



Although the date &rote inan±f;loi4e to draif rono1lasios &7~

to ahanges in the radioaottv6 *qukiibrium btwoe.n the water and

the biomate axt lifffftent timts of year.1 sdue of tOe findings

tend to show thait therg im raomt? inoreasse in radloeotivity of the

biomas.3 ini the, eummer and a deore.&*t toward the ond of fall.

It is evident tr&m t~he data. presented in this oommuuu±ation

that t"he waters- of the N~orthern Donq its, trib~utafriess and

subtarr'aneart sources located in Lugansk o'blast oose@ss 003-

p~ratively low beta radioactivity.*
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OHOM(Q 11N ýOOATlCAL .&1a 800ABCOIAL akACTI01ji Ix~ aUILRm
DOE11O )WNTAL LPA~ZT137 4U ITS$ SLUINA'TI01 BY? OOLD

LAZNT W-D PHYSICAL M-MX3J2II

EFollowi.n3 is a translation of an, article by Yu. M.
?ratusevioh and L, X. .hustruyskaya in the Russian
periodical ai-iveg nj a anltaziya (lbrgiono and ~Sanitation),
Vol. 27i No. 9, 1962' pa•es 1-03109.3

Several years ago we used the classical secretory-motor

method of conditioned reflexes to disoover and describe pro-

longed inhibited phases In the oerebral heuiepheres developing

in children .during mental fatigue (Pratusevioh, 1956), The

secretovy conditioned reflexes revealed regular impairment of

correct intensity relations in eonditione4 responses in school

work. ranging from 8 to 11 hours a da,. We were able to over-

ooma the fatigue and restore optimum exootability by-reduoing

the school load by thr•ee hours a day through cutting down on

homework. The length of time the children eou'd stay outdoors

wvs inooeased proportionately (Pratusevich% 1955).

During the next tew ye"al study of brain, aotivity in,

children by the classioal conditioned reflex method (analysis

of brain work by hotriontals was. supplemented by study of the

dynamios of reactive brain potentials (analysis by vyerticals),
t.

Using a modification of Lovell and Dosse'tts method of reactive

LJ,,.•.ntias, we discovered the existenoe of changes in electric]

-29



f- eativity of the brain during mental fatigue and desoribed -

the laws governing tthese chana (Y1u. X. Pratusevioh and V~r I•.

i" Xorxht 1961),

The main tendency in the work of the fatiguaed brain of

children, as our research showed, is for the.synchronization

factor and energy of the reactive potentials to increase., In

our stuaies on the reactive brain potentials of children

with a block of the adrenergic and H-cholinergic structures

iz the sympses of the retic1aUr formattnon of the brain stem, •;

fosnd that the s nebromiatioe factor and meegy of yeaetive po.-

tentials increase upon deterioration of synaptic transmission

in the activating division of the reticular formation. The

.main purpose of our research was to overcome children's fear

ani pain in ctolarytgoiogical operationa under local anesthesia

by means ol central ganglion blocking drug*.. At the same time

it ponvincing!y demonstrated the existence of ohanges in electric

retotivity of the brain after exclusion of retioular formation

siuoturea, sharp weakening of their activating influence, and

developkent o± marked sleopiness in the children. Comparing

the bioelectrio reactivity of children during mental fatigue

with the reactivity when one of the two pathways of transmission

of nerve impulses (adrenergio or oholinergic) in the retioular

formation is blocked$ we found that ohanges in the reactive

--.- tentials orf the brain coinc.lded (G. N. Speranskliy and

Or



M, Ptatusevich, 1961a, 1961b) .

Ainalysis of our findings led us to conclude that there are.

inhibited states (hypnotic phases) in the cerebral hemisphe es

and a low level ot synaptio transmissions of the ascendinj so-

tivating system of the retioular formation during mental fatigue.

The followin questlons then arosee what is the nature of the

oor-tical-vuUbortioal relations during mental fatigue% Can

mental fatigue be overcome by using natural (and therefore harm

less) reflex factors?

In investigating oortioal-subcortical relations in c,..'&dren

we used a new comprehensive method of studying higher nervous

activity. N. I. Kramnogorskiyls device for recording secretory-

.motor conditioned reflexes was attached to a 15-channel Alvar

eleotroenoophalograph and a special spooling mechanism wound

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

was modified and supplemented with a parallel recording of

three other nonspeoific autonomio components of the food reactions

(a) respiration recorded with a piezoelectrioopiokup; (b) dijiaW

plethysmogram obtained with the aid of a seoal Alvar photco-

eleotric plethysmographic attachment called & "plethysmovar"

(the amplitude of the plethysmogram recorded is 'inversely pro-

portional to the zagnýtude of vasodilatation)l (a), galgani'

shin reaction (GSR) reoorded, like all the other reactions,

- 'means of the do amplifier of the eleotroenoephalograph.*
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If food (motor aaii secretory) conditioned reflexes msirro 7

ilef ly the oortial level of these reaction., then the xotoro

vawsoular# and Salvanic skin oomponenb of the food reaction

reflect. its stbcortioal level. The aboves-aentioned cotplex

qciy-raphio recording of five components of the food reaction

enabled us to make a deeper and fuller study of cortical-sub-

Cor*ioai relatioua in 12,-15 year old children. More than 500

investigations ere oonduicted on 15 hea1tb ,ohiI4nn Uvifg =der

the, saw ooz1itiono in a boardiAgaahool.

Our experiments shooed that it is ditficult to form a

dynamic stereotype durin, mental fatigue. Secretory condition-

ed roflexes a•e formed vith gTeat. difficulty, their intensity

relations are lmpaired, anti they do, rot conform to Pavlov's

"law of~ intenaityli The dynamic stereotype is characterized

on the whole by an extreme insttbility and low level of con-

iýtjoned. reflexes. The, autonomic components of the food con-

d.tianed reflex are likewise indicati~e of inhibited statee in

the brain at the level of the subcortical formations an6 reti-

cular formation. The autonomio reactions are quick]rk and corn-

pletely ext-i rxished (G3R) or become very faint after several

tests (vasoular, r-zpiratory). We observed similar phenomena

with an a4i•il block of the -ohOlinergio structures of the

central synapeas 6f the ratioular formation, 3uohe blook orln-,
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Plately ext'nguluhLd the, orienting G8R to intermittent light l

which was restored two houre after the drug was datministeoe.

!P ( 1., S. peranskiy and Yu. No Patuseviah, 1961b),.

Let us now examine in detail the kyvogtams reflecting sortie-

al-suboortical relations diring mental fatigue after 5-m6 hours

of class work* Fig* 1 shove that oonditioned responses to a

setrots stimulus, intermittent sound of 7 op.) and to a weak

atimulus (red light) by Tasqa Too are the same andi amount to 4

dprol. (Figs 1a4. b), We see here a balaning inhibited phase

inthe cerebral eortex. The auton~omi copoonotets:, as, revealed

y'-Vhe ,o•.'a,. are likewise absents vascular antd respiratory

recotionýi unchancedt 03A ini ficant. Tolya N, exhibits a

paradoxioal reaction of conditiored salivawtoon (to sound -

etrops, but to the rcd light !. 6 dos), insignificant, G31 (rig.

lot d)#

To inoreaqe the tone of the suboortioal formations and.

carebral oortex that was lowered by fatigue resulting from.

sustainod mental work in cl~ass we stimulated the receptors

of facial skin and of the pinnas with a cold agent (10' water,.

with which the ohildren washed themselves fo$ half a minute).

It is Oommon knowledge thrmt cold water helps to bring a person

out of a, faint or sober up a drunk, . iistory tells. of many

great men who used cold water to increase their functional
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Scityi or example, leneral A, V.. 6uvorov and Victor Hugo

poured cold watev on themselves before starting to work, and

Pushkin took morn-in ice baths. , The old, stimulus caused

ohatnge& in the electric reactivity of the brain (desynchroniza-

ticn) of the children in the direation of decreased energy of the

reactive potentiala (G. No Uperanskiy and Yu, N. Pratusevich,

1961o). Application of the cold, stimulus to the facial re-

ceptore overcame their fatisme and ,ave them a feelin• of cheer-

fulncss and freshness* sit the same tiver it sharply increased

the tone of the, suboartical formations and then that of the

cerebral cortex. increased tone of the euboortical formations

was manifestad in restoration of all the Autonomic oomponents

of the food reflex (,especially the vascular and galvanic skin

reaotions). There waz also strong protractedamand progreasive

dilatation of the digital blood vessels.

Pi,-. 2 shows that Tanya Ts.,'s secretory conditioned re-

flexes characterizin, thX dynamio stereotype increased after

application cf the oold. agent and conformed to the "I&V of

intensity": sound of 7 ops - 9 dropb, red liaht - 6 drops,

green light - I drop, Higher nervous activity became normal

at the Cortical and subcorticml levels * This is revealed by

the fact that the GSd1 as the autonomic componenm of the food

Jreflex developed vigorously, its latent period was reduced to

3,



1.,6 seoonde, the amplitude irnaeased sharply,, and SlPontaneroua

Q3Rs appeared frequently. The same is tvue. of the respiratory

oompozrent., 'hereas previoualy it waa unchanged (ý%S. Isa),

now before applioition of the conditioned stinulus the reapirat-

ory period lasted 3.ý, seoonds, after application of the stimulus

5.3 secoonds (FijS. 2a) and then, 4 ana 7 seoondss, respectively

(Fie* 2b), As for the vaseUlar. reaction, previously the 'am-

plitude of the plethymmogram was 15 and 12 mm. (Pid la), but

row before the oOnditioned stimulus it was 6 mm, after it 4 mm

(Fig. 2a) ario thorn 2.5 and I mm, reppeotively (Aie. 2b). The

same pattern was observed in Tolyal. Instead of a paradoxical

reaction oharaoteriziný fati$ie, the conditioned reflexes in-

creased and oonformed to the "law of intensity"t to sound of 7 cpsa-

10 drops., red lizght - 8 drops, green light - I drop. The GSA ,

barely perceptible before, now stronZly increased - from 1.5

to 8 mm to the red light (Fig. Id and 21,. 2 d) and from 3 to

10 mm to the sound, (Pig. lo and Vis. 2r). The vascular response

to 'the conditioned signal likewiee inoreased sharplyt to the

red li,,ht the amli.tud wass 6 and 6 mm (Vij:. Id), became 12 and

4 mm (iz?'. 2d); it was 7 end 2.5 tm to the sound (Pig. Ic),

becameo 16 and 4 (Via. 2o). On execution of tho conditioned

refI ax the res piratory autonomio 6 OOVpoet L &.0 Iiweaa

•,, 2o, d .
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i-,

tone of the exbcortioal formations and &otivating division of

the retioular formation which execute the autonomic components

of the food roaction,

i.•elye demonstrated experimentally (1956, 1957) that power-

ful influences on the- o!ganizam that ai•,r-pt the stability of

the milieu Intrifeur brin.- about a special condition that

he oalled "stress". 3tress is associated with a variety of

functioral ohangen, sometime physiolog oal in nature, at other

times pathological. The latter oecur with very powerftil in-

fluences or when the organism is weak. .hat interesta us is

not the pathologioal ohangas that tak6 place irn responre to

stron. stirimuli (tressors), but the phyIologioal chanhes that

arise after the actionof ordinary etimuli and result in the

development of "nonapeoifio increased resiatance"l (N. V.

Lazarev, 1958). Tho bodily ohanjes resultin., from the action

of a streasor, which. produoe what Selye called the resistant

stage, have enoýrmous prcýhjlaotic signifioanoe for children.

Nonspeoifio resistance here increases both to the stimulus

itsolf and. to other factors as well. These manifestations A

have been observed in h;ypoxia (Z. I. 3arbashova, 1955at l955b;

1. R. Petrov, l958), after the administration of such drugs

as dibazol, and ginseng (N. V. Lazarev, 1958, 19601 1. V. Lazarove
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i H. A. Rozin, 1,960 and after muscular exercise (,a. A.

Krant&rovioh, A. Ye. Uaplant and others., 19561 N., V. 2tmkin,

1961).i Sely. (1956, 1960). states that secretion of the adreno-

cortiootropio hormone (ACTH) by the hypophysis and idrenooortio-

al.,- hormones increases under the influence of .stresor.

We have Observed that the aotion of such a stress agent as

cold is followed by a change in biologically active substanoes

of the blood (epinephrinelike substances, aoetyloholine).and

decrease in eneor of the reactive potentials of the brain

(a. V. Speranskiy and Yu. X. Pratusevioh, 1961c).

Nevertheless, we do not completely agree with Selye that

the endocrine system plays a major role as a protective, physi-&

logioal, and adaptive reaction in the adaptation syndrome.

The action of the stressor is undoubtedly perceived byr the

primary receptors. The ensuing nervous exiotation, as Chang

(1957) showed, ieaches the cerebral cortex via the spqoific

afferent pathways and the reticular formatibn via the 00l-

laterals. It is through the retioular formation, as MaSoun

(1960) pointed out, that stress stimuli excite hypothaleamic-

hypophyseal activity and elaboration of A0TH, Moreover, a

stress dimulus like cold stimulates reflexly the activity of

the adrenal medulla, which responds by releasIng epinephrine

Jinto the blood, This. takes place,# aooording to M. :0.
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r�a iahlyan (1960) at the expenao of just a few spintl osnters$]
thst control the ,ecr*ti*n of ,pinephrtne-, Splaephtin. stimu-

lates in turn the activity, of tho retioulaz fometion directly

as well as reflezly (Dent, BOAollet, a&M Suplin, 1954). An-

derhon's experiAents (1957) proviae4 ogonvl1nins proof that

timulation of the retioular formation of the mesenoephalon

i;hr.u"h the hypothalaamus inteisifies seeretiop. bv the anterior

l lobe of the hypophysis. Data on the reltionsehip between the,

rmticeular formation an.. the oentral meohania~s of huaoral-

autonomio adaptation roactions, including the "stress" reaotion,

oan ralo be found in the works of Roella and Gellhorn (1954).

Thus, the humoral factor is one of the links in the, reflex

meohanist of protootive reactions of the organism while the

central nervous aystem (or.9 of whose mhianisme is the retioul-

ar formation and the autonomco nuclei of the hypothulamus)

hai the inteogating role.

It is ohvious from the foreoing why we chose another

stress agent like zusoular work (Selye, 1960) as a mee6na of

overcoming, mental fatigu*e Physical exercise 'for 30-0 minutes

i:i. the form of two periods of skiirg, basket.ball, or gymnastios

aseived to inorease the tone of the subcortical formations and

the oerebral Oorte.u. Fig. 3 showsthat T&hya To. a, secretory

foondltioned reflexes oompleotely conformed to the "law of in"



Vrtont,'" after two periods of skftag4 All the autonomioom

ponents were olar13 harked, a strong spontaneous CA appeared,

and there yet progressive vasodIilatation (71S. 3*.-). The

0sae reactions Were observed in Tolya N. after vo aesssions of

basketballs 10 drops of oonditioned saliva were seoreted in

repponse to the Pounds 7 drops to the red light; the *ORas

distinotl vamodilatation progressive.# The, hildren had a sense

of well-being, clear bead, and felt oheerful (Fig. 3d-f),.

Thus# suitable muscular exercise removes the inhibited

phases in the oerebral hMispheaxs, improves the poor tone of

the suboortioal nucloi during aintal fatigue, and tones up

the retioular foramwon in. children.

Bibliop~aphZ

Zsrbashova, Z. 1. Po04, A&_853a, 1955, Vol., 101, No. 20,p.3.
•den. •, Vol. 102, No. 69 pi 1219.

Zimkint N. V. Ptsi hot 1961, No. 6, p. 741.
lantarovcoh, R. A., A. Ys. Kaplan, and N. Go. hoeiaysbv-1i•

Abstraeta of Papers Read at the S•xtW PleaY7 Semtito

Co~nference of the Arkhangelsk Researeh Institute of Bpiden-

iology, 19ý56v, p. 22.

.asarov, N. V. Abstracts of Papers Read at the Oonferenoe on

Adaptation Reactions. Leningrad, 1958, p. 60.

.de,, In: Proceedinge of the Conferenoe on Adaptation, Training,

and Other Methods of Th•ireasing 2esistance. Stalsino, 1960, p9 68.

xasarev, 1. V. and M, A. Rosin. Ins Problems in CytOcoa and

General Physiolo&7. ftosov-Leningrad, p. 137.

r,-2



Petot1. R, Abstraetm of Papers Ros.4 at the C*feo nc* @ on

Adoptation Re~aotons. Lannirra4t 1958g p. 72.
Fratueevioh# Yxi . Oigg, I , 1956# No& 2, p. 43.ý
!Lm. Dol AF JSý4, 1,9549 vo. 99, No. 4-t p. 653.
PvAtuseviOh, Yu. X. atd LT. X. Korxh. 1961', r@. it,

p.44.

Sporanekiyj G. V's and Y%. !M. Fraus~viah. Dg#L Spat 1961,.
Vol. '1361, Vo. 2, p. 50S.

IJdev,. Thid.t !961.b, Yo. 3t, p. 745.

Ide!,. lbido 1961,t Vol. 13,9, No. 3, p. 759.
)~u, .W. The Wakeful 1-Iind. 'Tosoowv, 1961.

Anuderson, 2. 9 R. W. Bateep and others. Recet Pog. Horono

a-., 13957, 170l. 13, p. 14.
"Delo P, 11. onvlle ,and A.. Nuge±1rn. __________________1

* kIeuroP~griol.t 195-4,9 Vol.. 6, p. 599.-

Durmisohjean, M4. Cý,. Acta Xeirov. ('iienma)g 1960s 3d. 211

p.426.

1(oellat 'U. r. and Z. OveJ.1horn. J, Oomp. Neurcli, 1954t, Vol. 100,

Sev*. 24. TeSt~resc- of L~ife, Noew York,# 19.56.

Idem. !'As-ys on the kdapta~tion Syrdrome. I!loscowt 1,960.s

080t 8344-.D 1 9


