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FOREWORD

This publication was prepared under contract for the
Joint Publications Research Service as a translation
or foreign-language research service to the various
federal governmen:t departments, .

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 distribution arrangement.

PROCUREMENT OF JPRS REPORTS

All JPRS reports may be ordered from the Office of Technical
Services, Reports published prior to 1 February 1963 can be provided,
for the most part, only in photocopy (xerox), Those published after
1 February 1963 will be provided in printed form,

Details on special subscription arrangements for JPRS social
science reports will be provided upon request,

No cumulative subject index or catalog of all JPRS reports
has been compiled,

All JPRS reports are listed in the Monthly Catalog of U, S,

vernment Publications, available on subscription at EZ.Sf per year
533.56 foreign), including an annual index, from the Superintendent
of Documents, U, S, Government Printing Office, Washington 25, D, Ce.

All JPRS scientific and technical reports are cataloged and
subject-indexed in Technical Translations, published semimonthly by
the Office of Technical Services, and also available on subscription
($12,00 per year domestic, $16,00 foreign) from the Superintendent
of Documents. Semiannual indexes to Technical Translations are

,available at additional cost,
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Problem of Individual Dosimetric Control Metiods

Candidate of medical sciences,
4 : ‘ GeAs Zubovskliy and o
peges 53-55 Med, Sobolevskiy ‘ :

Ministry of Health RSFSR

The "Sanitary rules of work with radioactive substan=
ces and sources of lonizing radiations" No 333-60 of 25 June
1960 state that in the case of individusls directly engaged
in work with sources of ionizing radiations the determination
of individual irradiation doses (beta, gamma, and neutrons)
should be carried out for each weekly periods The sanitary
rules also specified that the rate of conducting dosimetric
determinations 1s established by the administration of the en-
terprise or establishment in accordance with the local organs
of sanitary control. As shown by the results of numerous
checkings of the state of individuval dosimetry on the examined
objects, daily dosimetric tests are carried out in the over-
whelning majority of cases,

At present the most widespread devices used in the de-
ternination of the individual total irradiation dose in 1lndi-
viduals working with sources of ionizing radiation in indus-
trial X-ray-defectoscopy and gamradefectoscopy, in X-ray the-
rapeutic and X-ray-diagnostic offices, and in servicing gamma-
apparatus of various designation, are devices of the KID
type. iiuch less frequently devices of the DK-0.,2, IFK, or
IIX type are employed. The sensitivity of 1lndividual dosi-
meters of the RID type permits the recording of irradiation
doses within the range of 0,02 to 2 r. Recording of lrradia-
. tion doses lesser than 1,02 r is possible, but the obtained
data are not reliable,

. It is a known fact that in the majority of enterprises

1l



and establishments the woérk connected with irradiation of

the personnel is carried out periodicaelly during the week,
with the unequel distribution of the dose at various days of
the week, Thus, for instance, at some days of the week the
magnitude of irradiation dose can be below the maximally per=-
missible level (MPL), i.e., the passable sensitivity thres-
hold of the KID ionization chambers, and in other instances
-- above :iPL, For example, an individual working with a
source of ionizing radiation is subjected for five days of
the week to the effect of a radiation dose below the sensiti-
vity of the KIP device, although esch of the magnitudes below
0.02 r may denote any figure within a O to 0.02 r range and
conprise, respectively, one half, one guarter, or one eighth
part of the deily MPL irradiation, and one day he will re-
ceive an irradiation dose of 0.07 r; then, upon dally record-
ing of individual doses, the KID indexes in the journal will
appear as follows:

Monday Tuesday Wednesday Thursday Friday Saturday Total
per
week

g

50402 » 90,02 r 50,02 r 0607 r >0.,02 r >0,02 r ?

At the same time the actual totel 1rradlation dose
might be above the weekly MPL of irradiation (i.e., Oel r)s

Considering the above stated, it 1s natural to suggest
a change in the system of individual dosimetry by conducting
control determinations not daily, but weekly, Hence, the do-
simeters will be issued for one week (on Monday) and their
readings will be recorded only once a week {on Saturday)e

In view of the existing opinion that many individual
dosimeters do not meet the technical requirements and produce
during the weekly period a considerable self-dlscharge, even
without the ection of ionizing radiation (which may complicate
the evaluation of the measurement data), we carried out a spe-
cial check-up on the correspondence to technlcal requirements
of 10 KID sets (200 individual dosimeters)., Of the 10 sets,
seven were employed, and three were left 1idle, First, the ef-
ficiency of all 200 dosimeters was checked accord!’ng to the
following method: individual dosimeters were gcharged, follow=~ -



ing which the dose was measured at once. .It was. found that:
all 200 dosimeters recorded a O dose, i.e., they were in
good working order. Following'tha‘cﬁdok-uph:the dosimeters
were recharged and left on the premises where no radiation
sources were present for oné week, The results of subsequent
measurements showed that the self-discharge of the chambers
for each weekly period varied: two to four dosimeters of sach
sot showed a half self=dischargé or more, whereas the.rest 6f
the chambers, from each set showed fairly stable readings dur-
ing each of the four weeks of the check=-up; the self=-dlscharge
of the chambers comprtsed no more than 10 to 15 percent, . .

The causes of defects of ionization chambers may. vary,
but one of them proved to be quite typical. Insofar as it 1s
connected with the manufacturing plant, its detailed discus-
sion is important, We took several X-ray pictures of a few
dosimeters; in order to ascertain the position of the central
electrode. The X-ray picture of several dosimeters showed -
that in five which produced the most unstable readings the
oegﬁral electrodes proved to be markedly displaced to the
wa Se

Obviously, incorrectly set central electrodes changed
the czpacitance of the ionization chamber as compared with
the standarde, Analogous data were reported by the associate
of Rostov X-ray Station, N.K. Meserev. Thus, it can be as-
sumed that also in the other set of individual dosimeters
there is a definite number of inadequate chambers where the
evaluation of measurement recordings introduces an error into
the practice of individual dosimetry. The use of such dosi-
meters, naturaslly, led to errors even when daily individual
dosimetry was conducted, thus causing doubt in the correctness
of the individual control as a whole,

A situation of this kind leads to the desorlentation
of individuals subjected to the effect of lonizing radiations,
as well as the workers who are in charge of ensuring radia-
tion safety; it weakens their attention to the problem of per-
sonal safety and prevents them from the timely carrying out
of corresponding sanitary-hygienic and therapeutic-prophylac-
tic measures.

In order to eliminate errors in recording the magni-
tudes of weekly irradiation doses, connected with self=dis-
charge of the chambers, it 1s necessary to conduct a thorough
preliminary check-up of all dosimeters on self-dlscharge as
follows. The charged chambers are left for one week in a room

o



where the possibility of the effect of fonizing rediation 1s
definitely excluded., Alte# a week, readings are recorded of
thé degree of self-discharge in each cdosimeter; the readings
are entered in a special journal., Individual dosimetors in
which the chamber discharge shows more than 0.05 r per week
should be considered unusable; the discharge recordings of
other dosimeters which usually comprise 0,01 to 0,03 r per

week should be asubtracted from the operating indexes of weekly
dosimetry,

Once every three months a control* ' check-up should
be made of the chambers for the weekly self-discharge., The
magnitude of irradiation dose for each three months should be
entered in the ambulatory record together with the data of
periodicel medical examinations, When an employee is referred
for consultation to the hospital or to the chief occupational
pathologist it is neceasary to mark down the dynamica of oc-

cupational irradiation of the employee, according to a three
month's period,

Received 11 April 1962



The Problem of Determining thd ‘Maximum Permissible

Levels of Strontium-90 Content in Food Products -

pages 83-89 P.P. Lyarskiy, and
‘ : A.A, Molswpev (Mosicow)

Long-life radiocactive isotopes (strontium-90, cesiun-
137, cerium-lll, and others), fclling out from the strato-
sphere and upper layers of the troposphere on the earth sur-
face together with radioactive precipitates, are included in
the general cycle of substances in nature and may, jointly
with the stable isotopes, entoer the human organism along va-
rious biolozicel chains, depending on their physical and chemi-
cal properties, physico-chemical form, and other conditions,

In Teble 1 are cited the data relating to the most im-
portant radioactlve isotopes from the point of view of radia-
tion hyglene.

Of all radioactive 1sotopes 1responsible for the arti-
ficial radioactivity of the biosphere strontium-90 is most im-
portant to wmane, It 1is chemically analogous to calcium, and
together with the latter it participates in the structure of
the growing bone tissue., It is conside?ed at present that 99
percent of strontium deposited in the entire organism is. firmly
fixed in the bone tissue (International Commission on Radio~
logical Protection, 1959), by creating in it a certain depot
from which the radlation effect takes place,

-There are three principzl ways of entry of strontium-90
into a human organism: with the inholed air, drinking water,
and food products. Each of these ways does not completely
exclude the other two merns of cntry of strontium-90 into a
human organism; hence, the accumulation of this radioisotope
. in the bone tlssue takes place at the expense of a simmultan-
eous entry of strontium-90 with the inhaled air, deinking wa-
ter, and food products. However, in studying each of these
ways of entry of strontium-90, 1t is easy to ascertain that
" the amount of isotope entering tie organlism by various ways

is not uniform, : .

The inhalation way is of the least importance, because
the strontium-90 content in the surrounding air is at present
negligible, and is riany times lower than the maximum periiis-
sible levels (MPL)., The role of drinking water is also insig-
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nificant, since via waté¥, apccording to the available data,

no more than 10 percent of the total strontium-90 entering

the organism can be accounted for (Bryant, et ales)s Ilost in-
portant, hyzienically, is the entry of strontium-90 into the
organism by means of food products, This type of entry in-
cludes the greatest number of biological chains, the most in-
portant of which are: soll == plant =- man; soil -~ plante=
mnimal -- animal husbandry products =-- man; water =-- animal --
animael husbandry products -- man, etce

As per data of English sciocntists (Hauthorn, Bryant,
Chamberlain, et al,), the mean strontium-90 concentration in
milk on the farms of Great Britain comprised in 1959 on the
average 9.6 micromicrones per gran of calcium (10 micromicranes
per liter of milk)., The greatest concentration was noted in
Central l/ales where it reached 32 nicromicrones per gsran of
calcium,

It heas been established by the investigations of Japa-
nese sciontists Nezu and Asano in the city of Mito that, dur-
ing the first six months of 1960, the strontium-90 content in
vegetables and greens varied from 12,4 to 21.2 mme per kg of
reaw weizht. According to the cata of American scientists
Michelson and Erving, who had deterriined the levels of the
content of radioactive substances in the samples of milk and
other food products, obtained from various cities of the Uni-
ted States in 1960, the daily ontry of strontium-90 with milk
comprised on the average 109 mic per gram of calcium, end
with the rest of the food == approximetely 19,5 mmc per gram
of calciume

A correct hygienic evaluation of the results ol radio-
chenmicol and radiometric deteruinctions of strontium-90 in
food products can be based only on their comparison with the
MPL magnitudes., One must also never forget that the exztent
of their accumulation in the humcn orgenism and, hence, the
degree of their radiation effect lepend on the fact as to how
correctly one had determined the IIPLs of the coatent of vari-
ous radioisotopes in the air, iater, and food products,

The data in the literature on the magnitudes of IIPL
content of strontium-90 in the food products are contrcdictory,
Thus, for example, prior to the beginning of 1960 in the Uni-
ted States the Maximum Permissible Concentration (I1PC) of
strontium=90, according to the rccormendations of the National
Committee on Rediologicel Protection of the United Statés,
comprised (8 mmc per kg of the product or liter of mllk, Ac=-

)



cording to the other data, the firureiof 100 mmec per gm of
calcium in the product was taken os maximally permissible.
The Cormittee of the National Academy of Scilences of the
United States in its report recormended as a maximally per-
missible concentration (MPC) 100 rmc per gm of calciwum, but
in the sane report a magnitude of 50 rme per gm of cnlcium

1s mentioneds The Ministry of Heolth of the StTBe-of Cali-
fornia suggpested in April 1958, as a MPC, 2¢10"*Yc of stron-
tium-90 per kg of the food product (rilk, vegetables, etce)e
In February 1959, the 2nd Subcomiittee of the National Cormite
tee of Radiolor ical Protection of the United States in its
unofficial suggestions recommended to reduce the levels of
permissible strontium-90 content: in food products, Thus, for
.example, the IPC of strontium-90 in milk was planned to be
reduced from 80 to 60 mme and even to 16 mmc per liter,

In March 1960 a.report appeared in the American press
that the [IPC of strontium-90 in nilk and other food jroducts,
as well as in water and air, has been reduced from 80 to 33
mme per kp or liter. Following an acecident which had taken
plece in one of the reactors of the Windsgale Atomic Center
(Great Britain), the Council of lledical Research of Great Bri-
tain, jointly with 1its subcommittees on external and intvernal
irradiation, decreed that for prolonged. periods of time and
independently of the age of individuals residing on a terri-
tory contaninated with radiocactive fallout the dose of daily
entry of strontium-80 into food products should not be pDermit-
ted to exceed 2°10 ‘¢, It was pointed out that, at this con=-
centration of strontium-90 and the deily entry into the orga-
nism of one gram of calcium, the concentration of this isotope
in the growing bones will not exceed one quarter of its con-
centrati%f in the diet, 1.e., 0.5 mic per gm of calcium
(500 SU) ). The dose in the inorganic part of the bone will
not under these circumstances exceed 1,5 rad annually, and the
irradiation dose of the bone marrow will be considerably less,

In the Soviet Union the :IPC of radiocactive substances
in food »roducts of vegetable and animel origin 1s usually
calculated on the basis that the total amount of activity en-
tering with the daily ration, including water, should not ex=-
,ceed 242 !IPC curies delly, where 242 liters per day 1s the
accepted 1PC 2li-hour consumption of water, and MPC -« the maxi-

(1) One strontium unit (SU) renresents concentration of stron-
tium~90 in human bones, soil, "food products, and other
objects of investigation expressed in mmc per one gram
of culcium,



munh permissible concentrations of rodioactive substances in
water (sanitary regulations No 333-60).

According to the recommendetions of the International
Committee of Radiological Protection (ICRP) (Munich, 1959),
the MPC of strontium~90 in drinking water, used by the popu-
lation recsiding near the so-ciﬁled controlled zone, has been
determined as equalling 1°10° fEries per liter, and for the
rest of the population =~ 3¢10"““curies per liter. It fol~-
lows from the above data that the maximally permissible entry
of strontium=90 with food products and water into the gestro-
intestinal tract for the populatiSn‘residing near the control-
led zone must not exceed 2,2,107*" per 2l hours, and for the
rest ol the pogglation this figure is reduced 3-fold and com-
prises 6,6°10™*" curies per 2 hours, ‘

In sanitary regulations No 333-60, approved on 25 June
1960 by the chief state sanitary inspector of the USSR and
chairman of the State Committee of the Council of Ministers
USSR on the Use of Atomic Energy, the MPC of itrontium-90 in
water has been established as equal to 3.10"1 ¢ per liter,
On this basis, the magnitude of maximum permissible Zu-hourll
entry of strontium-90 was established as equal to 2.2¢3°10 =
6.6°10"11c, In Table 2 are cited the data on maximally per=-
missible entry doses of strontium-90 into the human organism,
accepted by verious international organizations, national com-
mittees, and State Sanitary Inspection of the USSR,

Unfortunately, in the sanitary regulations No 333-60
no concrete calculation method is cited of the MPC of radio-~
active lsotopes in the food productse. The regulations only

"mention that the MPC of various isotopes in the food products
of vesetable and animal origin is established according to
local conditions, taking into cccount that the total amount
of activity entering with the 2li-hour ration should not ex-
ceed 2,2 !TPC curies per 24 hours, It is stipulated simul-
taneously that this recommendation is based on a very rough
estimate and that in each concrete case a special scrutiny is
needed based on more precise calculations.

It can thus he stated thai in the approach to the sube=
stantiation of MPCs of radiostrontium in food products there
is no unanimous opinion as to the method of their calculation,

"It 1s perfectly obvious that it would be incorrect to
accept the same MPC value for all types of food products ir-
respective of their nutritive value and their content of mine-
ral substances. The basic difficulty of ascertiting the MPC

8
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accompenies celcium in its move along the biological nutri-
tion chains from the blosphers into the human organism, The
quantitative content of -calcium in the ration exerts a con-
slderable eifect on the strontium=90 metabolism, On the ba-
sis of above-indicated data, we consider it more correot to
evaluate the MPC of strontium=-90 in various food products in
connection vwith their calecium content,

The 2li=hour entry of calcium into the human organism
fluoctuates for various terrestrial regions between 0,2l to
1.37 grems per 2l hours, A child, despite its smaller weight
than that of an adult, needs no less than a gram of calciun
in its daily food ration (B,T. Zbarskuy, G, Sherman),

Calcium belongs to the elements is assimilated with
difficulty., 1Its assimilability depends to a great extent on
the content of other elements in the food and, in the first
place, phosphorus and magnesium, as well as proteins and fats,
In this connection, the 2li-hour calcium norm is determined not
80 much by its absolute food content, as by the ratio between
it and other food ingredients (phosphorus, etc.). At its op-
timal ratio to the above components, the 24-hour assimilation
of calcium should range within 0.8 grams (B,I, Zbarskiy)e The
majority of regions of the R3FSR, the Ukraine, and Belorussia
are characterised by a sufficiently high calcium content of
the diet, In the regions where calcium content in the local
products is low its lack is cowmpensated by the supply of cal-
clum-enriched r oducts from other regions of the country, as
well as through a special calcination of a number of products
which comprise the 2l4-hour ratio (for instance, calcination of
bread by neans of thorough baking).

For the purpose of evaluating the magnitude of calcium
intake with a 2j-hour ration we accepted it as one gram, which
is within range of the true average calcium content in the
diet of the majority of population of the Soviet Union, On
the basis f the data in Table 2 and of the content of calcium
in various nutrition products (I.S, Popov, M,F, Tomme, et al,),
and estimate was made of the MPC of strontium-90 for various
food products, The obtained data are summarized in Table 3,

Such an approach in the determination of strontium-90
MPC in verious food products is, in our opinion, better sub-
stantiated because it offers a more correct 1dea as to the
rule of various products as "suppliers" of strontium-=90 to
the organism, as well as their specific importance in the
overall activity of the 2l~hour ration in regard to strontium#0;

12



1t 21350 makes possible the regulation of the quantity of
Epodentry of strontium«90 into. the human organism with the
Q0Ge ’

Isble 3.  MPCs of strontium-90 in food products (in curies

" psr kg or liter)

ﬂr-lwv-'@ fremine
TR ¢ R 0™ _aJa&“"‘~1m4¢1:
T QE....Mq,..'amo 6,0.10~" 8,6.107" 2,0.10"
';:25.. ...... d 8% | 190t 1,16~ medﬂft
Keprogaams {21 .~ . . /.1 0,14 .‘maqul "gJ.t:“ | u::g:“ .
w‘ . o o.b LR S ) o,w "2'10 1 ""‘ " s, ' 11
Keeyeh @82 ..o 0 | 0,00070 10007 | 800~ )
‘G 03 .0 000 00 | 0™ | 00007 | asag™
Yy P - ’ 16 ' -l
LI e A ) o.w ‘,3*10 .";8“0 ""lo
Hoperns A 10 =1 -t
”Ml.' () I 0.07 1;4 10 ‘."lo ‘}o‘ ‘o". K
Fom wrerenedf 00 | 240 | oanae™ | 900070
Mm [ S Y 0. . 0’“ l o ‘0.“ \,3'\0." ’ ‘za"o—l.‘
il . .“.i‘ L. ;. " X
X, oot e @. .| x 01070k | 8.8007"% | o007k
1 Foocd produet |
2 Calchum content (in grams per one ¥z of product)
3 MPC of estrontimm=90 (in ouriss per kg or liter) in
garious fcod productz, calenlated cn the recormended
acis .. .
0f the Council of Medical Research of Grast Boitaln
for & regicn contaminatsd with radiosetive fallout :
5 0f the International Committee of Radiation Proteation1
1959, for the population residing near the controlled |
L oaone C
& Of the ICRP, 1955, NCRP, 193¢0, and sanitary regulations

WD Gy

. Cheese

¥o 333-60, approved by the Main State Inspection fon
t.ae entire population

Milk

Cottage cheess

-



.

ek e e

prizes Ce25 (report of the Sclentific Council of the L.).

10 Pctatoss

11 Graln
'lc Cabbeus
Baets
1% a;;fots
1 s
16 Beef
17 Pork

18  Any nrodues

Tme correctness of the su;~ested method of estinat-
ing the 20 of radiostrontium in f00d yrodusts is strenne
thensd Ty the ectimation of ite ossible acocumulatiocn in
thhe ntira 2y onlame  The strontivneC conecentration in “u-
“nan oouss (L.oonm establiehiag & walance) can be estinaiag
wesorlin, U tre following formule )

'

% of bone = alphal.s oo food _ j

eSS ¢ 0.0 one == strontiume3) concentration in the u‘”ﬂ"%
fornsd wone tiscue (4n S”), alpna <= discrimlnetion coellik
cient =7 2338 =% bona" { of 200d e= mesn level of the ;
stronti=-C ccntent in & ZL-hau. votien (4n 8U). '

Acno:fing to numerous inviztisetions, the disceni i
astion rrefficient of "£00d =e donsh (al*has unier eondh J
tions o Lwazan alet consisting ~0 negular mixed foo-, go.-

“ssad on this formule, it 1o 288ilv soseihle to f
prove Lagt, wnon prelonged use oI {ocd products whers tho
humso ;"*rowfaeetlnal tract rocelives & totel o»f no ~ore !
than Ol0o*1ln c (66 8V == mazimelly nermizaibla maqni- j
tuae 2or tao entine populstion) end £,2°10 curies nay |
24 hours (220 ST - maximally waralesible magn*tude for ‘
the sopulciwon residing near tins controlilsd zone), an aves:
rage of not mcre trhan 1645 and 35 3U car becoms accumulatel
1n the dvranism of these individuels, when & halanced con=

centration hBes teken place.

At the seme time, sceordia:n the ICRP raoommenﬂauiof
(1959), the XPC of strontium=30 in the orgeniam of lenr: ;
populzation ; rcupn ("leed" on the orgenism) comprises b? Sl
8nd 4n tie orgerdem of indlviduels res¢aing nasxr the cont—
»olled zoao -= 200 35U, ‘ l

¥

. B i e e o i~ B e ) wp

e ¥ T e



In the sanitary regulations No 333<60 no concrete
fizures were given of the permmisaible content of various ra-
dioeleients, including strontium-90, in the organism or in
the critical human organ. Nevertheless, by empioying Table 1
regarding meximally permissible doses of external and inter-
nal irradiation for various poosulation groups, cited in the
appendix No 2 to these regulations, it is possible to show
that, in the case of individuals residing within the range of
the sanit -protective gone (B category) and of the entire
populatio:r¥c category), the content ("loed") of this isotope
in hunan bones is also permitted, respectively, as 200 SU and
67 SU, Indeed, according to these regulationd, internal ir-
rediation is permitted of the oritical organs of the 3rd
group, to which also the bones belong, with & dose ol three
ber/year (biological equivalent roentgen) for the B category
and one ber/year for the C categorye At present it is ocusto-
mary to accept that ome 383U, taking into ascoumt the non-uni-
form distribution of strontium-90 in the bones, creates a doce
of Q¢015 ber/year (NG, Gusev, ilorgan), The ratio of magni-
tudes of the permissible annual dose of internal irradiation
to the dose, induced by strontium-90 with specific concentra-
tion of one 3SU present in the bone, e blqa one to obtain the
sought magnitudes of the permissible a;oud on the organism
as 200:-SU for the B category and 67 SU for the C categorye

Comparison of the above nagnitudes (200 SU and 67 SU)
with the poscible "loads on the organism," calculated on the
basis of the cata on the permissivle (according to regulations
No 333-60) strontium-90 content in the population's diet,
shows that the sanitary regulations movide a four-fold re-
serve in regard to the MPC of strontium=-90 in the ration,

In oconclusion it should be vointed out that with all
above stated data we do not wish to insist on the premnise that
the magnitude of permissible strontium-90 entry into the or-
ganism, or the MPLs of strontium-90 content in food products
must be expressed in strontium units, We only wish to undere
line that the method of calculation of MPC of strontium-90 in
food products, based on the evaluation of calcium present in
the food products, is more correct,
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Comments on Sanitary Rules of ljork with Radioactive

Substances and Souroos of Ionising Radistion

pages 95-96 Dovent A.P. Denisov
lioscow Institute of Transport Engineers

"Sanitary rules of work with radioactive substances
and sowrces of ionising radiations," published in 1960, des-
pite their unquestionalble advanced nature, are not frec of = .
certain foults, In a number of instances, in the supplenents,
there is no sufficient clarity in the statement of preuises,
accurate use of designations, torns and, even, measurenonts,
These defects not only hagper the use of the regulations, but
may oven lead to various interpretations of the sane clauses.
The following additions, changes, and olarifications are sug-
gested.

1, In supplemsant No 1, puregraphs 12-16, useful in-
formation is ocited regi alpha=, beta, and gama=X=-ray and
neutron radiations, respestively, but there are no data on
their characteristic = the ionizing effect and penetrating
property =~ both representing an important prerequisite for
ocreating an idea of the most important faoct -- the radiation
danger and relative biological effectiveness (RBE) of these
radiations, -

These paragraphs should be supplemented with informae
tion concerning the ioniging effect and penetrating property
of the corresponding radiations, '

2. On the basis of the same oonsiderations, it is ad-
visable to include in supplement llo 1 additional paragraphs
concerning the nature and provertiec of other radiations -
the flow of rmliticharged ions, recoil nuclei, and thormial and
fast neutrons (and not simply neutrons as mentioned in para-
graph 16),

3. Lefore paragraph 27 on the maximum permissible dose
1t is more expedient to include a spcclal paragraph with a
precise determinetion and indication of the size and strength
of the Jose, This paragraph can be formulated as follows:
"A dose is the radiation measure which is gaged by meons of
roentgen in garma- and X-ray radiations, and by the physical

17
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equivelent of roontg:u in other radiastions, The strength of

a dose rel:ted to the unit of time; it 1s :.gaged in Jgu, or

by the ratio of roentgen unit z;dcsq.vaIMl to the gaven time

seguent (uinute, hour, week, etei)." The absence of sush for-
ations and 1ndication| of measurements in the examined supe

plements resulted, to a certain extent, in a lesser precision

of definitions, terms, and measuremonts,

Indeed, the doses are desig in Teblg 3} by the ex-
tent of the strength of the dose ( ) and » and in
Table 2 it refers to the strength o e dose, in the

dose is designated by the extent of the strength of the dose
on pags 50 (ptrastn: §), S1 (paragreph 6 and 8), 53 (parse
graph L), 72 (paragreph g. . .

o There &is no justification for the Mmek of preeise~
‘ness in the use of des tions ~=- a faot ubioh greatly hay~
pers the use of the booke On page 69 the letter K designabes
4 gama~conatant of an isotope, and on 0 »e & somplets
gamma=constant of an isotope. In fo a (3) represanting the
strength of r dose and D dose Kegarma is included, On page
69 the letter D 1is oyed to designste the dose, wWhereas
two pages previously the letters Degemms; Dss n, Db, n and Do
‘designate the strengths of gumma=-rays, thermal msusrons, fast
neutrons, and the maximally permisaible doss, The designation
of the dose with letter D and the dose strsugsh with leSter r
should be strictly followed in all regulations and supplements,

K

Se It follows from foprmula 1 on M
and formula on page T0: ¢ -g that tg.ﬁ Zéquiv 1um

* Q mouries
shows the quantity of milligram-cquivalents (:-Qquiv) of re-
dium which correspond to the activity of one microcurie,
Therefore, it would be more correct to designate m as the
gamnawactivity of the isotope in mg-equiv of radium, and the
product %Q = M as the complete gmmeactivity, In Table 2
of supplement 3 the letter M designates the aotivity of gamma-~
radistion sources in mg-equiv of radium, and om page 69 1t
designates the gram-equivalent, Letter ¥ on page 70 desig-
nates a coeffecient, and on page 92 (supplement 5) =~ a gamma-
equivalent,

twice), Th, ete.

The need of straightening out the terms, designations,
and measurements is perfectly obvious, and this should have
been done during the first reissue of the book,

6o Without entering into a discussion oconcerning the

18
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substantiation of the real necessity of establishing three
categories of irrediation, 1t can be pointed out_that the
Table 1 of supplement 2 is socardely necessary. In the first
flaco. for each category one mexinally gormiasiblo dose
strength?) was shown, regardless of resdiation properties
whereas for category A in Table 2 various strengths of doses
were envisaged, based on the table of radiation properties,
Instead of citing a table, it would have Sufficed to mention
in the footnote: for category B -- 10-fold, ocategory C -«
100«fold less, as compared with category A, Seeondly, the
13% eﬁxal irraciiation is regulated by the ‘maximum peymissidle oan-
s f -
ront oe o (0000 Srtaniiant in Bple? f o LLECO TN
doses of internal irrediation of individual orgens , and is
the second helf of Teble 1 necessary? We must also take into
acocount that the MPCs themselves must still be verified,

Thirdly, the dose strength 1 "°S% ogtablished for
category C, can be variously interpr on account of the
lack of conorete specification as to time, Thus, for example,
if this category will be irradiated for the period of the
aotion time of the ilonising radiation device, then at a 36=-
hour week the excess of the dose strength of the naturel back-

ground will -

zos - is m~0.03 s 1e0¢, almost three~
fold grecter tﬁﬂﬂﬁthe excB8¥envisag paragraph 22 of the
regulations,

7o Also doubtful is the part of paragraph 5 of supple=~
ment 2 which states that 100 mber correspond to 100 mrad,

since these units differ as to the emount of consumed energy
{93 and 100 525).

Received l Jan 62,

19



Changes in the Nasal Musous Mm v'{m Adaptation
to Oold in the Nor¢h |

' pages 97-99 " Prof i'.i. Bobreov

Chair of Military Medioal Hyziens of the Military
Medical Order of Lenin Academy imeni 8,M, Kirov

* As a result of observations conducted in the North,
e high resistance to cold was found in individuals with a
long work redord under these sonditions,

The increased resistance to cold, as shouh by observas
tions, not only produces a good work capacity of these indi-
viduals under conditions of low temperatures but also leads
to a lesser incidence of respiratory dissases, An entirsdy
different picture is observed in individuals who have worited
in the North less than a year, They were compelled to dise
ocontinue their work in the oold on eccount of severe pains in
the unprotected parts of the body. Simultansously, an in-
oreaded incidence in the number o cases of respiratory ai
seases was noted in these individualse _—

This faot led to the investigation of the phenomena
originating 2s the result of cooling off of the nasal mucosa
and the upper respiratory tract,

A number of authors studied the reaction of nasal mu~ .-
cosa vessels to repeated ccoling of various parts of the body,
but they were conducted under experimental sconditions only ° -
(V.F. Undrits and R.A' leOlov, 1932’ M.Yeoo. Marshak and u.xt
Vereshohagin, 1935; N,F, Timofeyov and N,Ya, 8initsina, 1940;
BeB, Keyranskiy, 1948; F,F, Lebedev, 1934, ot al.),

/e conducted observations on 130 individuals of vari-
ous length of service in the North, _ After a 50-minute adap=
tation to room temperature (18 to 20° at relative humiditz £
* 50 porcent), the lower extremities were coaled in water a §°
temparature for 30 minutes, The vascular reasction of nesal
muooss was judged according to the temperature of the latter,
measured by means of copper-constantan themoeouples, '

L

The obtained results are showm in Figle Ina cdmidor-

i
b
4
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sble number of the invess s With a short work period in
the North' (two to five months), upon cooling of the lower ex-
tremities, a marked vasocular reabtion was observed in the na«
sal muocosa vhich was manifested in a sharp reflex spasnm of the
vessels during the first mimutes of cooling, and a gredual vase-
cular dilatation toward the end of the cooling period (Fig 1,A).

In a lesser part of investizated with a short work period
in the liorth, the cooling of lower extremities led, on the con=-
trary, to a marked vase dilatation with a considerable in-
flux of dlood to the nasal mucosa, This condition was obser-
ved during the entire period of cooling of thée lower extremi-
ties (Pige 1, B), '

In investigated individuals vwith work period in the
North over tiwo years no such rcadétions were noted following
cooling of the lower extremities, ‘

The non=uniform trend of the resction to sooling of
lower extremities in individuals ith a short period of ser-
vice in the Horth, apparently, is the result of a different
set-up of the physical thermorepulation, The important fact
is, however, that the reaction itself in these individuals -
was fairly vell expressed, With the lengthening of work sepe-
vioce in the llorth, the reaction of the nasal vessels to cooling
gradually decreases and, even, oonplotely disappears, In in-
dividuals with work service of over two years we observed no
reaction who.paoevor. : '

In order to follow up the vasoular reaction changes in
the nasal mucosa during the process of constantly repeated
coolinz of verious perts of the body, we conducted experimemts
on a grovp comprising six individuels of short service periods
in the llorths The experiments considted of a 15-minute daily
cooling of lower extremities in water at 5° for a period of
two months, : B

During the initial staze of the procedures with cooling
of lover extremities, the temperature of nssal mucosa in some
of the investigated rose sharply curing cooling -~ by one de-
gzoa on the average, as compared with the initial temperature,

other individuals, on the contrary, during the moment of
immersion of the lower extremities .n water, a reduction of
the temperature of nasal mucosa by 0,8° was noted, Within
7-8 ninutes from the start of the experiment, the temperature
of the nasal mucosa was restored and subsequently, even, ex-
ceeded the initial level, However, as tims went on, the cha-
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recter o La:veture reaotion undemient'a gradual chan:o.
Wheresas i che wesinning a rise 1ln termperature was noted.
upon coolln: of the Llower extreanliies, witnin two months ol
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t rature of nasal mucoss held almost at the same level
4 the cooling of lower extremities,

A charsoteristic feature is the tooling and behavior
of the tested individuals during the first and subsequent days
of ooolinge Following the first few immersions of the lower
extrenmities in cold water, the investigated noted a sensation
of sharp pain in the cooled areas, Within a few mimates this
sensation gradually abated, but it reappeared on the 10th-15th
minute of cooling, Sometimes the procedure had to be stopped
on account of sharp pains,

Simulteneously, folloving immersion of the lowe:r ex-
tremities in water, almost all tested individueals noted a’'sen-
saticn of "soretohing" in the nose snd a mucous discharge,
Objectively, a pioture of coryza Ceveloped which lasted during
the entire testing period, The body temperature in some indi-
viduals rose to 37 degrees, The pulse aceelerated by two to
five beats per minute, and the individuals noted a certain
worsening of their general feeling,

These symptoms disappeared after the 8th-12th seence.
The sharp pain experienced during the immersion of lower ex-
tremities in wvater alsv deoreased oconsiderably, so that the
eooling ocould be extended to 30 ninutes,

Thus, as the cooling seonces continued, the reflex vas-
sular recotion of the nasal mucosa and other concomitant phe-
nomena gruduullzn:ooroauod and disappeared completely toward
the end of the month, Hence, the periodically continued
offect of cold dur work in open air under Arotic conditions
leads to o gradual abatement of all phenomena in the nasal mu-
cosa which had been observed in individuals who had been wore
k for a short period of time undor these conditions, Ac-
csording to the data of I.S, Kandror (1960), et al,, during the
first few nonths of work in the North, the respiratory diseases
wure observed mach more rrog:ently than under conditions of
extended poriods of work, e question arises, vhether the
chan;es in ncsel mu-~osa reaoction arée connested with the onset
of respiratory diseases, 2.3, Rabinovich (1937) and I.V, Pila-
tov (1936) observed, under conditions of gensral and local
sooling, profound morphological changes in tie nasal muocosa
‘ which attested to the impairment of the funotion of the nasal
musosa of the vasoular system and [lands,

Aocording to the data of investigators (Francis, et al,),
the nesel rmucosa possesses virustatic properties, F.F, Lebedev,
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AN, Freydovich, L.G, Perets, et al., (1934) succeeded in
demonstrating that nasal mucosad possesses not only virustatio
but also bactericidal propertioe‘ ‘

This leads to the oonolupion that the change in the
funoction of nasal mucosa, possibly, indudes the impairment
of the wholemess of the barrier and reduoticn of its nrotec-
tive properties, Hence, vasomotor disturbances. and some mor-
phological and histologiocal changes in the nasal mucosa, probe
ably, not only of the nose but also other parts of the upper
respirotory pathways which, as shown by our observations,
~originate nost frequently upon cooling of the lower extremi.
ties in non-ecolimatized individucls, oreate oconditions for
the development and, possibly, also of intensification of the
"activity of microrl?{’ which is clways present in these areas
(Puohkov. Ybraatov, LeGe Porets, ot als, 19:7).

In the light of above stated it becomes clear why cool-
ing of the extremities in individuals with a short work period
in the llorth, or none-acclimatized ones, represents one of the
iaportant factors in the etiology of respiratory diseases,
Apparently, uvpon cooling of lower extremities, not only cer-
tain protective reactions are absent in these individuals
(very slow contraction of the blood vessels in the cooled area
of the hody, absence of an inoressed metabolism), but also an
extensive generalized reactlion sets in whioh causes in the
nasal mucosa and other parts of the upper respiratory traooct a
number of changes which disorganize the normal activity of the
mucosa, Therefore, prevention of the origin of conditions
which contribute to the increased activity of miecroflora in
the nasal rucosa and other parts of the upper respiratory tract
is the paramount task,

llence, aqsuctivo adjustment to cold wunder Arctioc
conditions reprevents a factor vhich ensures a normal activity
of the mucose of the upper respiratory traot and considerably
reduces the possibility of onset of certain respiratory di-
jeases in these individuals,
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Passage of Strontium-90 From Milk to Various
Dairy Products During Various Teshnologiocal
Production Processes

pages 105-108 ZeV. Dubrovina and
: O.M. Belova (Chelyabinsk)

In the present work an attempt has been made to eluci-
date the problems of passage of strontium=90 into dairy pro=-
ducts. No suffiocient data have been published to judge the
extent of the transfer of radicactive strontium from milk to
dairy products vhich are widely used in humen nutrition,

In the study of the passage of strontium-90 into dairy
products a special experiment was conducted; it consisted of
two partst a) determination of the relative passage of calcium,
stable strontivm, and strontium-90 from milk during the stan-
dard technological process into oream, skimmed milk, caseiln,
butter, and buttermilk; b) determination of the relative pas~
sage of calcium and strontium-90 to cottage cheese, cheoese,
and casein during the three different processes of their pre-
paration,

The milk for experimentation was obrained from the
sane oow which had been previously sontaminated with stron-
tium-90, The milk products were obtained under laboratory
conditions according to the technical process described in
the book of M.S, Kovalsnko (1960)e A1l obtained poducts were
calcined at 400 to 5009, in the obtained ashes the content of
potassium, celcium, stable strontium and strontium-90 was de-
termined, Calcium conocentration was established by the stan-
dard oxalate-=permanganate methode The determination error in
regard to calcium was 4+ 5 percent,

The speoctrographic method *es employed in the determi-
nation of the content of potassium and stable strontium, The
determination error was not higher than + 10 percent, Stron-
tiun~=90 was isolated by means of fuming 8itric acid, with
subsequent separation of mixtures of rare earths on ferric
hydroxides, The activity of seamples was measured on a low
background device (three imp/min) according to the yttrium-90
radiation on STS=5 counters, Determination error from + 8
to + 30 perocent., .
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The yield of ready produsts in the first part of the
work is shown in the schemés The content of strontiwm=90,
stable strontium, caldium, and potassivm~iO 4s-sited in
Table 1, Ce ,

: As seen in Table 1, the cbsolute content of strone
tium=90 is not uniform in various dairy productst high in
casein end low in oreams The relative content of radioac-
tive strontium per gram of calcium and milligram of stable
strontium is virtually almost uniform in all dairy products,
It means that radiocactive strontium snters dsiry préiucts

together with calocium, and that the processse of milk treat-

ments affeocting osloium conocentration at the same time also
change the conmoentration of strontium (the stable, as well as
phe radiocactive ons),

. In Teble 2 the data are cited reg the passage of
radioactive strontium from milk to vertious 'y products fol-
lowing processing, Knowing the yield of the product, the
amount of potassium, caloium, and strontium which has passed
from milk to each dair{ product . could be oaloulated (in per-
centages to their initial content in the milk),

It is seen from the data in Teble 2 that from fowr to
five percent of potassium, calcium, stable or radiocective
strontiun pass into cream. The passage of these elements
from oream into butter could not be determined on asccount of
a number of technical difficulties. However, since the entire
mass of potassium, calcium, and strontium, contained in orean,
has been detected in the final product after processing of
butter to buttermilk, it could be assumed that even if stron-
tium-90 pasces into butter, its quantity is very small and is
measured in fractions of one porcent, '

During the obtaining of casein and whey fron sltiimed
milk, ocalcium, stable, and radiocactive strontium were distri-
buted pronortionally: 20-25 percent of elements passed into
casein, 60 to 70 percent -~ into vhey,

In the second part of the work, by means of three me-~
thods -~ acid, acid rennet fermentation, and calcium ohloride
precipitation == cottage cheese, cheese, and casein were ob-
tained, The percentage yield of not cheese was close to the
state norms of expenditure of raw material for the obtaining
of one kg of the product, The yleld of cheese was approximate-
ly one-and=a=half times above norm, because in this experi-
ment the cheese had not been subjected to the necessary ripen-
ing, Cesein was analyzed in its raw form, without dryling,
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Table 1,

44or of milk and dairy products
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However, the humidity of the same product obtained by va=
rious moeans wae identical; thecrorfore, the sxamination re-

sulta of tha mi?isal compositisn of the finished »roduct
were corperanle ' - B

Tabla 2. Passage of potassium, caloium, atablé and radlo=
active strontium from milk to dairy products:
{in percentages)

- Bk A

JE08 | 44300 | 39310
S s
’ éoo \ ‘tgi M : s » ’

v ¥

Procuot
Potassiun
Calclum
Stable strontium
Rediozetive atrontium
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in eomparing the content o caleium in cottage

cheans, cheose, and casein, sas cived in Teble 3, with the
conm2ronding concentration cited in ‘udagyan's table, it
cen e szen thet in our experlsents the caleium content
was lowsre In order to check on the octained results, we
deter naed he calcium ccntent in vhays whiech were lolt,
follo~in, tuo obtalaing of curds, Tie smount of calcium
cont :.n6G iu cottage cheese, c¢iiziis, ond caseln squailad
the diffecreace between 1te consent in the origlinel milx
and w123 e

lIf Tas mmicity wes deternlacd on che sapparatus of
Cuizlava eseccording to the metiod developed by tae
All-"n%on Sclentific Research Institute of the Daliry
Tnc ozt and empleyed at &ll {oiry farms.
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content of crleium end strontium-90 is glven

Tabls 3. Galedium snd strontiom=90 content in dairy pro-
Aucts

rmr@ | Compran . ?wm
‘ IR R 107’94@

Kucnoruun ¢nocol @

Tﬁbpw@. s 0 8 5 4 0 '0 aaio 041
Cﬁp L) s & * ¢ & @ 03
K.H““ @. [ a.‘ [ '04 )
Kucno-ruo-cunymngl cnocoo@

LI I A t
LI N I ] l
« a & & 0

e 00108 | 8,10,6
CND et 2ty e 3 s s & 0.92*0.(5 i 3 8*0'4
CKASMH LD v e v v v e e o] LLOBEOCE | B8N

QcoaaoUne XZOpHETUN xamuueu@
Kuwm@ e e e 4,14+0,2 ' 11.8:41,2

1 Fooxiued

2 Jaicirvm coanvent (i 3“?‘/’:{"') -

ki Stwavt’nwntt cotent (in 107Y c/k;)
iy, acld matirod

v Cottc'e eleese

6 Chezese

7T Cazain

£ Anideroanct fermentation nathnd

G Proaociiitotlon with celelium ealaries

o —— A S S Pk A e o SN Ol

seno faba elted 1n Teblsz 3 wiow thet with the relid
method sn ;~c*“tc setivity o7 bha nvoéucts was at %ue

o

lowest leval ~nf comprised oaly 2ty of the activity »°
milx. Tt e seolderannat famnastoticn method the sebie
vioy o wecacha wos zomewhet aighcr. Maximal oenivitw
LT 9n°f3v=d roon preclpitats v Ehe gurd with caledvm

chls»inee 'The difference in Ln~ activity of the products

L 2 §

»" ',, [rs
noaoietom cantent,.

veonowly be polntad oub vheb, gines nnense Krd 4
cRsa L unru mot of & ghanderd ﬂ*'"'c*“ze? at “he mowmant oL
analveis, it ocni e sasumed tact cubged -uently ,aLhGI (VRN B O
wlownia g o execlfic sebivity ol nho products will Lo
Vde o/ W mades Sl o ‘ "

art steod Wy owors ous mehaods watr gncloLcus to the di ffercnch

ser assmpsene

Best Available GopY



Bms

:{ oy .

B ——
AT s e < o

aresse even more, and thet tho diftrerensce of the uotiv
between there products and milk will be even greater,

v.ﬂ

m!b;c Le Fesmage of cslcium and ctrontium-90 into cottage|.

oreese, cheesa, and oarsin during various teche .
nological processss of tneir prepsration (in pe:

oqpﬁugos)
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1 Product
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5 Aversge oercentage of enlofkun and strontium-950 passaze
into the wroduct
6 Acid method
g Cottazje cheese
Cheese
9 Casein
o]
1l

AN

Tne percentage of stroatlumet0 end caleium paasage
o varlous nlpry products durin. varlous methcds of tielir

processiny 1o shown in Table L,

he shcve Gata show that toe pensage of eslciun

and strontlumeS0 to cottage chevse somrrises 10a-1P percent,
to cheeas Gell persent, to casein H=% vercent, It should
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be noted that the passage of theae elements into various

dairy products obtained by diverse technological processes is
also not uniform: the smallest percentage of passage of stron-
tium=-90 and calcium from milk into dairy products was observed
during the acid process of their preparation, and the highest
-= ypon precipitation with caleilim chldride.

The resvlt of the present work showed that technologi-
cal processes which affect the calcium content in the finished
product also sffect the strontium content., It can be assumed
that strontium in milk is bound with casein=-phosphatecalcium
complex in analogy with calcium,

Crecm and butter can be nrepared from milk contaminated
with strontium=-90 above the maximally permissible level, with-
out resorting to special purification of the milk, because
the percentage of strontium-90 passage to these products, es=-
pecially to butter, is minimal,

Conclusions

l. The specific activity of various dairy products
18 not uniform. The activity of one kilogram of cream 1is
three~-fold lower, while that of cottage cheese, cheese, and
casein is higher than the activity of milk,.

2. Passage of strontium-90 from milk to cream compri-
ses |}-5 percent, to butter -- less than one percent,

3s The specific activity of various dairy oroducts
depends on the method of their processing: with the acid me-
thod the activity of cottage cheese, cheese, and casein com-
prises only half of the activity of milk; with the acid-ren-
net fermenteticn method 1t 1s two-three-fold higher, and upon
precisitation with cslclum chloride it 1s five-fold higher
than the activity of milk,

e 1Milk contaminated with strontium-90 can be proces-
sed into creesm and butter, hen cottage cheese 1s obtained
from contaminated milk, the acid method of processing is re-
commended, and in the case of cheese processing -- sour-ailk
cheeses are to be produced,
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