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Abstract: Cesium-137, strontium-90 and lead content was
sgtimated 1in breast milk of women from radionuclide contamina-
ed and "clean" areas of Belarus. Cesium-137 content exceeded
Republic permissible standards (RP5-92) only in 2.3% of samples
taken in contaminated areas. At the same time strontium-90 con-
tent was significantly higher permissible one in 22.3% of these
samples. Lead content in samples taken from all the studied
areas was much hihger than it is permitted by WHO standards.
Especially high 1t was in breast milk samples received from
contaminated areas. A conclusion was made about the necessity
of laboratory control of radionuclides and lead content in wo-
mer’s milk.

INTRODUCTION

Chernobyl accident has resulted in considerable changes of
health status of newboerns and the rirst-yegr-iife infants li-
YIng in radionuclice contaminated areas: their morbidity rate
s increased: immune and hormonal disorders has become more
dronounced in them; the pattern of some diseases has changed
(8),

At present radiation effect on human body in radionuclide
“Ontaminated areas is realizing mainly by inner radiation due
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to ingestion of radionuclide contaminated foodstuffs and thej
distribution over various organs, tissues and media of humg
body. Analogically heavy metals may be incorporated. Continu
intake of these substances by human body is especially dangerg
us for poorely resistent population groups to which accordig
to designation of Scientific Committee on atom radiation effeﬁ
attached to UNO children of any ages belong.

Women’s milk i1s a basic product for a baby. Being a SECT]
of breasts it may be a source of permanent and continious int;
ke of radionuclides and heavy metals by an Infant in case\}
incorporation of these substances in mother’s body. \

Few investigations on excretion of radiocactive isotope
with breast milk, made after Chernobyl accident, related on’
to ceslum-137 isotopes (2,9,10,11). However, strontium-90
also represent a certain danger for human body. It 1s one
biologically significant radionuclides which were released iw
environment as a result of Chernobyl accident. There are onlyﬁ
few investigations on 1ts migration from mother to infant tnr;
ugh breast milk (7). We have no information on lead content §
breast milk of mothers living in radionuclide contaminated aff
as. The lead was used during liquidation of Chernobyl accidep
aftereffects. Undoubtly, partly 1t was scattered over the adji
cent territories and having been incorporated with foodstuf
in a mother’s body it may be excreted to breast milk.

o,

3

EXPERIMENTAL

An estimation of cesium-137, strontium-90 and lead conter

in breast milk of 96 breastfeeding mothers living in Hormyansf
and Chechersky districts of Gomel region, HKrasnopolsky
Slavgorodsky districts of Mogllyov region was made. All the W
men were divided into three groups depending on contaminatié
degree of living territory with cesium-137. The first group We
re 29 women living in areas with contamination degree more tha
15 Ci/sqg.km; the second group were 44 women 1living in area
with contamination degree 5 to 15 Ci/sq.km; the third group We
re 23 paturients living in areas with contamination degree 1
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Twenty-three breastfeeding mothers  from conditionally

nplean” Octyabrsky district of Gomel region were the controls.
Laporatory investigations were fulfilled in water systems
z,aﬁzoeoology laboratory of the Institute of Radiobiology of Be-
jgrusian Academy of Sciences. Cesium-137 content was determined
by gamma-spectrometry  utilizing amplitude analyzer AFORA
1p-4900B and Ge(L1) detector II'IE-100B-3 after preliminary pro-
ne concentration. Strontium-90 content was determined by radi-
ochemical method utilizing beta-radiometer PHB4-1eM. Lead con-
tent was estimated by atomic-absorptive spectrophotometry.
Results are given in Table 1.

b
%9
e
5
B
A
e
B°
N
7~
2N
EN
=
kS
23
.
4
%
4
v
¥,
%
7
.
P

Iabie i.

Groups of paturients

Elements
I I1 IIT the controls

Cesium-137| 16.2+2.601 11.7x1.70f 7.1%+1.50 | 18.5%0.90
Bqg/1

Strontium- 1.120.10 1.2%0.10 2.3%x0.40 0.3%0.02
90, Bgr1

Lead 46.7%3.60| 41.0%3.40| 41.9+3.40 | 31.7%2.50
mkg/1

Note: A confidence of resulted difference between estimated
groups and the controls is marked with x (P<0.001).

We have found cesium-137 in all the estimated breast milk
Samples including those of the controls. Its lowest content was
found in samples taken iIn women living in areas wifth contamina-
tion degree 1 to 5 Ci/sqg.km. The higher territory contamination
degree with cesium-137, the higher its content in breast milk,
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with 1ts maximum 1in breast milk of women living in the m
contaminated areas. Nevertheless, only in 2.3% of estimay
samples we have found cesium-137 content higher than RPS-
permitted for any kind of infant’s food ready for use. The hig
hest 1index of its content was 59.6 Bg/l versus permissible;ﬁ
7.8 Bq/l.

It was unexpected that cesium-137 content In breast mi
of women living in "clean" Octyabrsky district, 1.e. the cmi
rols, was somewhat higher than of those living in contamina:§
districts with distribution of individual indices in this grog
of women versus the rest ones being the least though RPS-92 we
re in no case exceeded. It makes to agree with some of reseaﬁ
hers that in case of taking measures on liquidation of medics
aftereffects of Chernobyl there ig not encugh only the data
territorial contamination maps, because highly contaminated a
ricultural products were found also in relatively "clean" aré;
of Belarus. In addition, people often neglect of possible Ints
ke of radionuclides with foodstuffs. A

Results of direct measurements with scanning counter ﬁ
not reveal with confidence a correlation between mothers’
ternal radiation dose and cesium-137 content in thelr breas
milk.

Strontium-90 was found 1in all the estimated breast mi
samples. Statistical processing of data received revealed wif
confidence its different content in breast milk of women livié
in conditionally clean and in radionuclide contaminated areas
Like cesium-137 strontium content in breast milk of the com
rols did not exceed RPS-92 permissible for all the ready
use 1Infant’s food values (1.85 Bg/l). However, almost
one/fourth (Z22.3%) of all the breast milk samples, taken in ¢
dionuclide contaminated areas, strontium-90 content exceed
permissible doses. There were 42.8% of such samples 1In
first group of women, 12.1% 1in the second group, and 20.4%
the third group of women; maximal revealed value of stron
um-90 content accounted for 8.3 Bg/l, 1i.e. it was 4.5 ti
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pigher than permissible dose. Thus, the amount of intolerably
Sm@ﬂtium—QO contaminated bDbreast milk samples was maximal in
the most radionuclide contaminated areas. Like in case of cesi-
an-137,  their relatively large amount in areas with the least
contamination degree may be explained with unwatchfulness of
people living in these areas.

Strontium-90 1is especially dangerous as it is accumulated
in skeleton and 1t 1s eXcreted extremely slowly, for a long pe-
riod being a source of internal radiation (1,3,6). Taking into
consideration a rapid bone tissue mineralization in young in-
fants and competitive relationships of calcium and strontium-90
as they are absorbed 1in 1intestine accumulation of external
strontium in these infants’ body increases many times. Thus, it
was found that strontium-90 content in a newborn’s skeleton ex-
ceeds that In his mother’s diet during pregnancy by 2,3 times.
puring breastfeeding period strontium-90 content in an infant’s
body rapidly increases and by 3,6 and 12 months of 1ife multip-
le of its accumulation accounts for 41.5, 65.4, and 111.2 res-
pectively. Calcium intake being insufficient, these values may
increase. In this connection, a high concentration of stronti-
um-20 found in breast milk of women living in radionuclide con-
taminated areas indicates the necessity of arrangement of labo-
ratory control of its content in breast milk in these areas.
One is of opinion that infant’s food should not contain even
traces of biologically significant artificial isotopes, namely
Sr-90 and Cs-137 (4).

The lead was also found in all the estimated breast milk
Samples. Already 1in the controls its content was many times
higher maximal permissible one (2 - 5 mcg/l) recommended by
WHO/IAEA for breast milk (5). Lead content in breast milk of
Women living in radionuclide contaminated areas was higher than
that of the controls.

High concentrations of lead in breast milk samples in wo-
en of all the investigated groups reflect a total ecologically
Unfavourable situation in areas under study. More likely that
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it is due to utilization of ethylpetrol, combustion products g
which are being released into environment together with exhi
usts. These combustion products contain a large amount of 1e5
At the same time proven high concentration of lead 1in Dbreag
milk samples from radionuclide contaminated areas may be
evidence of possible share of the lead, which was used for
quidation of Chernobyl accident aftereffects.

Thus, cesium-137 and strontium-90 radioisotopes, as we!
as high lead concentrations were revealed in breast milk of w
men living not only in radionuclide contaminated areas but 3
conditionaly clean region of the Republic Belarus. Penetratir
with brest milk into a newborn’s body, these substances may hg
ve an adverse influence on functioning of all the body org{i
and systems, and as a whole on a body health status. ;

Data received indicate the further estimation of radionug
lides and other inJjurious to the first-year-life infant’s heg
th chemical substances content in breast milk; studying t
mechanisms of their Incorporation and excretion; Investigatig
of lactation features and of breast milk ecoclogical value; de
velopment of new acceptable in practice methods for laboratoz
tests of 1its quality as well as development of methodical rg
commendations on breastfeeding of babies living in regions suf
fered from Chernobyl accident. All the abovementioned is t;
major task of Belarusian pediatrics. f

Especially actual for practice is an establishment of 1;
boratory control services which would be able to estimate ra {
onuclide content in brest milk Just as functioning systems fi
foodstuffs control. Taking into account minor quantity of m
which may be taken for analysis without doing harm to a baby
such services suppose to utilize up-to-date devices permitt
to make analysis 1n small volumes of bioclogical material w
high precision and confidence. We believe it is advisable
equip one or more centre in the Republic Belarus with such dg
vices on the base of a laboratory department of sanitary or pé
diatric services.
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As breast milk 1s the major infant’s food (the only one in

ipe first months of life) 1t shoul be included into republic
nermissible standards and sanitary norms controlling quality of
rood and foodstuffs as an independent product. It should be
normalized according to permissible content in it of radionuc-
1iges and chemical elements which may cause a toxic effect 1in a
young infant.
‘ Finally, from sclentific and practical point of view a de-
velopment of specific technique which would permit both preven-
tion of transfer of radionuclides, namely strontium-90, to a
woman’s breast milk and elimination of radionuclides without
worsening biological value of breast milk, especially its immu-
no-biological properties. One of the perspective methods 1in
this direction may be supplementary food both in a mother’s and
paby’s diet.
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