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Abstract

Following the Chernobyl accident radioactive contamination of maternal milk was studied by the Italian Na-
tional Institute of Health. Fallout from Chernobyl deposited radioactive materials in Italy, with the main radio-
nuclides being iodine, caesium and ruthenium isotopes. The highest contamination levels were found in North-
ern [taly. The contamination by both "'l and '""Cs of the air and vegetables occurred mainly in May 1986, where-
as that by 'Cs in milk and beef lasted longer. The first research programme, from May 1986 to December 1988,
studied iodine and caesium contamination in mixed milk samples from several mothers living in the Rome area.
lodine was detected only in the first month up to 4.1£0.4 Bg+L-" in May 1986, whereas the '7Cs concentration
reached its maximum value (about 6 Bq+L ') one vear after the accident. The “Sr concentration in the Roman
samples (1986—1988) ranged from the lower limit of detection (about 10 mBqgeL ") to 59 mBqeL '. At present
caesium concentration in maternal lilk is very low. However, it is worth noting that the Lake Como area shows
the highest contamination level even ten years after the Chernobyl accident. The new technique for separating
strontium in human milk samples seems to be effective; therefore, ™'Sr concentration will also be measured in
the samples. The research will probably be expanded to include a sampling of powdered milk for infants to
compare "'Srand *Cs concentration in these two types of infant food at more than ten years from the fallout,
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INTRODUCTION

Following the Chernobyl accident, radioactive con-
tamination of maternal milk was studied by the Ttal-
ian National Institute of Health. Two studies were
conducted from 19806 to 1990 on ' Cs and "'Srcon-
centration in Rome and in the Lake Como area, as-
sessing the caesium transfer factor from mothers’
food intake to their milk.

In 1996 a new rescarch programme was established
aimed at monitoring the radioactive contamination
ol maternal milk in some Italian areas in order to
seta ground level for future possible accidents, com-
paring the ' Cs and "'Sr concentrations with those
found in the previous studies and at implementing
a more rapid system for measuring radioactive
strontium in milk.

In 1997 and 1998 the first samples of maternal milk
were collected in seven areas of ltalian territory, in-
cluding Rome and Como, and caesium concentra-
tion was measured.

This paper presents the research programme and
the first experimental results are discussed.

BBEJEHHUE

Coacprkatne PAYTHOAKTHBHBIX BEIECTB B IPY/IHOM MOJIO-
Ke nocse YepHodSbUILCKOM ABAPHH MCCACI0BAIH B Harno-
HAJILHOM HHCTHTYTE 310poBba (Mramasn). B 1986— 1990 11
BBUIO BHINTOJIHCHO JIBA UCCIIC/IOBAHMS 110 OIPEIC/ICHHIO
cojiepakarms Cs 1 Sr B PUME M HACCHEHHBIX TVITKTAX B
panone ozepa Komo s onetky koadxpunpenTa nepe-
xoza '7Cs M3 TTAIM MATCPER B IPY/IHOC MOJOKO.

B 1996 1. 6buIa VUHPCAHJICHA HOBAA MCUIC/IOBATCILCKLSA TTPO-
IPAMMA IO MOHHTOPHHTY PATHOAKTHBEC M KOTTTAMHATLIH
IPYAHOIO MOJIOKD B PSJIC P’.Il-‘lt')l-l()B Hranmm JUTH TTOJIVHCHIS
OA30BLIX JIAHHBLIX B cyaac iili:l]')[lﬂ H l-‘ll\')u'lllt.‘.\‘i: CpaBHCHIC
KOHICHTPArui "Cs 1 YIS 110 pesyiisraraM NpPEeKRHIN 1e-
CACJOBAHMI W JIAHHBIM, TOJYYEHHBIM B HACTOAILIEE BPEMSL;
BHC/IPEHHE DOJIEC ObICTPOJACHCTBYIONIEH CHCTEMBI OITPE/IC-
JICHHS PATHOAKTHBHOIO CTPOHIIFA B MOJIOKE,

B 1997 1 1988 rr. nepseic 06pasibl IPYAHOIO MOJOKA
OBLUIH TTOJIYHUCHBI B CEMH paftotax Mrainmu, Brioyast Priv
M ](0.\40\ B KOTOPBLIX OB HBJ\'IC[)L‘I 1bl KOHIICHTRALIHI 1IC-
3.

B nacrosmeit pabore onmHcaHbl IPOrpaMMbl HCCHIELOBAH T
I OGC_\-')K![CIII)I MCPBLIC SKCICPHMCHTAIBLHBLIC PC3VIIBTATBL
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RADIOACTIVE CONTAMINATION
IN ITALY

Fallout from Chernobyl deposited radioactive ma-
terials in Italy, with the main radionuclides being
iodine, caesium and ruthenium isotopes. Measure-
ments of environmental radioactive contamination
were carried out by several central and local labo-
ratories, but their geographical distribution did not
uniformly cover the Italian national territory; in par-
ticular few structures capable of providing an ex-
perimental contribution were available in Southern
Italy and the islands.

The highest contamination levels were found in
Northern Italy, where the "'l concentration in
vegetables exceeded the Italian emergency level
(3,070 Bqekg '), while that in cow’s milk reached
several hundreds of BqeL-'. In other areas the ra-
dioactive levels were lower by a factor 1.5-3. The
contamination by both "*'l and "*"Cs of the air and
vegetables occurred mainly in May 1986, where-
as that by "7Cs in milk and beef lasted longer. A
few months after the accident "'l had disap-
peared, while it took some years for 'Cs levels to
fall below 1 Bqekg 'or 1 Bg+L'in most samples.

In Northern ltaly the average value of ground
deposition was about 13 kBqem~- for 'VCs; in
Central and Southern Italy these values were
about 4.5 kBqem~ and 3 kBgem™, respectively.

YSr concentration in cow’s milk was ten to a hun-
dred times lower than that of '""Cs, The distribution
of the contamination in Italy and its health impact
on the ltalian population can be found in several

publications and reports (National Institute of

Health, 1987; ENEA, 1988: Ariete M.G. et al,, 19809,
Fabbri 5. et al,, 1997).

RADIOACTIVE CONTAMINATION
OF MATERNAL MILK IN ITALY

Previous studies

From 1986 to 1990, the National Institute of Health
devoted special attention to research on radioac-
tive contamination of maternal milk.

The first rescarch programme, from May 1986 to
December 1988, studied iodine and caesium
contamination in mixed milk samples from sev-
eral mothers living in the Rome area. lodine was
detected only in the first month up to 4.1+
0.4 Bq+L"' in May 19806, whereas the '""Cs con-
centration reached its maximum value (about
6 BgeL™") one year after the accident. From the
first measurements (Bertollini R. et al., 1987) ef-
fective doses to the babies turned out to be neg-
ligible, then the studies continued for research
purposes only. The '"'Cs transfer factor from
mothers’ diet to their milk and the biological
half-life were assessed; the results were 0.16£
0.07 deL-" and 22+£9 d. respectively (Campos
Venuti G. et al., 1991).

PAJIMOAKTUBHOE 3ATPSI3HEHHE
B UTAJTUU

YepHOOLUILCKUE BbITAJICHUS PAJAMOAKTHBHBIX BCUIECTH
Ha TEPPHTOPHK UTAIHK B OCHOBHOM COJICPIKAIN PAIHO-
M30TOTILI FO/IA, LIE3NA M PYTeHHs, M3Mepenns pajinoak-
THUBHOI'O 3aIPA3HEHNA OKPYKAIONMIENH CPE/Ibl BLITOIHIN
CHJIAMH PAJIA LEHTPAILHBIX M MECTHBIX J1AB0PATOPHIT,
OJIHAKO MX Treorpapuyueckoe paciojoKeHHe HE O3B0~
JIMJIO PABHOMEPHO OXBATHTD BCIO TEPPUTOPHIO FrOCY/1ap-
CTBA. B 4aCTHOCTH, JIMILb €/IMHUYHBIE YHPEAICHHS MOT-
JIM BBITTOMHWTD 33/1a4H TAKOTO pojia Ha tore Mranmi u oc-
TPOBAX.

Haunbosnee BbICOKHE YPOBHM 3aTrPA3HCHMSA OBbITHA 3aPETrHC-
TpUpoBaHbl B CeBepHOn Wrwmn, e coaepmanme'l B
OBOILAX MPEBBINAIO AOMYCTUMBIE HOPMBI OC301ACHOCTH
Hraman (3070 BReKr '), 4 B KOPOBLEM MOJIOKE 3TOT MOKA-
34TEb COCTABIISI HECKOIBKO coTeH B, B ipyrux pari-
OHAX YPOBHHM PAJHOAKTUBHON KOHTAMMHAIMH OLUIH B
1,5—3 pasa Huke. 3arpasHeHUe BO3/IyXa M OBOIIEH Kak 'l
Tak 1 ' Cs HABMOIAIOCh B OCHOBHOM B Mae 19806 1., 4 B MO-
JIOKE M F'OBSDKBEM MACEC HOBBIICHHOE COoAepKaHue 7 Cs Ha-
BmoAnoCk Jonbie. Bekope nocie agapuu ' ucues. s
CHWKCHMA ypoBHET 'Cs 1o menee, yem 1 Brerr ' i 1 Brejr!
B BOMLITMHCTBE 1MTPOO NOTPEDOBANOCH HECKOJILKO JIET.

B Ceseproi Mrranuu cpejiine 3Ha4eH s VPOBHE 3a1Pss-
HeHus 11o4uBbl ' Cs coctasisuin okono 13 kbkem, B Lich-
TpaILHON 1 HOskHomi Mtanmm — okono 4,5 1 3 kbkem co-
OTBETCTBEHHO.

Cojiepxrarme Sr B KOpoBLEM MOJIOKE ObUI10 B 10—100 pa3
HIKE, yeM KoHLlenTpauus ' Cs. PagnoakrusHoe 3arpas-
HeHue B npejenax Mraumm v BiHaHue ero Ha COCTOsSHNE
3JIOPOBLS HACEJICHUA TOCYJAPCTBA MPUBC/ICHEI B PsijiC
ryosmkanuin n coodmennit (National Institute of Health,
1987; ENEA, 1988; Ariete M.G. et al,, 1989; Fabbri S. et al.,
1997).

PATHOAKTUBHOE 3ATPA3HEHHE
I'PYJHOI'O MOJIOKA B HTAJTUHU

Pe3yabTarsl NPeJIIeCTBYIONIHX HCCIETOBAHHM
Ha nporserern 1986—1990 rr, HanMoHUILHBIT HHCTH-
TYT 3A0POBBS 0CODOE BHUMAHNUE V/IEJIST MCCETOBAHMAM
PATHOAKTHBHON KOHTAMMHALIMKW I'PYIHOIO MOJIOKA,

B nepsoft nporpaMmMe HecneoBaHun (Mar 1986 1. — jie-
Kabpe 1988 1) uayyanu 3arpasHCeHHC PAJIHOH30TOIAMH
FO/Id ¥ LIC3H5 CMCTITAHHBIX TTPOO MOJOKI HECKOIHKHX KOP-
MSATIHAX MATCPEH, TPOKHUBABIITHX B pafione Puma. Hannune
B pErucTpHpOBLIN JIHIL HA TTPOTAKEHHHN TTEPBOIO M-
cora (mart 1986 1) nocne asapuu (4,1+0,4 Bren'), 810 Bpe-
M# KK KOHLeHTpauus '7Cs JOCTHIN MAKCUMLIbHBIX BE-
JIMYHH (OKOM0 6 BKer ) criiyceTs roj nociie asapuu. Cormac-
HO nepsbiM uamepenuam (Bertollini R. et al,, 1987)
BETHUMHA A(PPEKTUBHBIX 103 OOAYYEHHA IPYIHLIX JCTEN
OKA31ACH HEHAYMUTENILHOM, BCJIEACTBHE HYEro JaIbHEN-
HIME UCCIEIOBAHMA BBUIH TTPOJIO/EKEHBI HCKIIOYUTELHO
B Hay4HbIX 1eax. Koaddunpenr nepexosa '*'Cs U3 nuim
MATEPE B I'PY/IHOE MOJIOKO coctasisut 0,1620,07, nepuo
BHHOJIOIMYECKOI'O TOJIYBLIBEJAEHHUH PAJAHOHYIINAL —
22,0290 cyr (Campos Venuti G. et al, 1991).
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In 1989, in collaboration with the Lecco Hospital, a
second research programme was conducted on a
group of 27 women living in the Lake Como area
(Lombardy Region), one of the areas of Northern It-
aly most affected by the Chernobyl release. Caesium
concentration in maternal milk was measured and
the mother’s diet was investigated to calculate the
daily caesium intake. The mean value of caesium con-
centration was 0.39+0.13 BgeL™" (0.19-0.6 BqeL ")
and the transfer factor of '¥’Cs from food to moth-
er's milk was 0.22+0.08 d«L.-' (Risica S. et al, 1992).

In previous studies "'Sr concentration in human
milk samples was also measured, following the EPA
method for milk (EPA, 1984), after some improve-
ments in the technique. The "Sr concentration in
the Roman samples (1986—1988) ranged from the
lower limit of detection (about 10 mBq+L") to
59 mBqe=L™" (Risica S. et al, 1992a). The ratio of
"Cs concentration to "Sr ranged from about 30
to about 540. Related doses to babies were there-
fore also negligible for ™'Sr, but the strontium data
on maternal milk is an important estimate. Indeed,
very little data was available anvwhere in Europe
on "'Sr concentration in such samples after the
Chernobyl fallout. Moreover, no data was avaiiable
for Italy in the eighties, before the accident; there-
fore, it was not possible to know if these concen-
trations were due exclusively to the Chernobyl ac-
cident or to fallout from atmospheric weapon tests
in the sixties.

New study

In 1996, the National Institute of Health planned a new
research programme with the following main aims:

* 1o extend studies on "7Cs concentration in ma-
ternal milk to other geographical areas; such mon-
itoring would allow the establishment of a ground
level for any future accidents.

* [0 increase knowledge about environmental ra-
dioactive contamination in Italy through measure-
ment of human milk contamination in additional
arcas, above all in Southern Italy and on the islands,
where, as said above, environmental radioactive
measurements were inadequate.

Moreover, in more than ten years the relative im-
portance of ™Sr has increased, as evident in figure
1, where the trend of the ratio of the mean concen-
tration of the “7Cs and ™Sr in cow’s milk in an Ital-
ian administrative district is reported (Regione
Emilia Romagna, 1988—1996). For this reason, it is
also important that the background level for “Sr be
known. However, the method used in the previous
studies to separate strontium, like all classic radio-
chemical methods, is very time consuming, because
almost 4 days of experimental work are required to
separate strontium in each sample from the milk
matrix. For this reason a promising new technique
is under experimentation at the the National Insti-

B 1989 r. npu coTpyannuectse ¢ Lecco Hospital 6bu1a
BBITIOJIHEHA BTOPAsA HCCIEAOBATENBLCKAA TIPOTPaMMa; 06-
CJIE/IOBAHA IPYIIA U3 27 JKEHIHUH, TPOKHUBABIINX B PAf-
one o3zepa Komo (Jlomdap/st), — OJIHOI U3 MECTHOCTET
CesepHoin Mtasiinm, HAHG0IEE MOCTPA/IABIINX BCIEICTBUE
4ePHOOBUILCKHX BbINaicHUI. U3MEPAIM KOHILIEHTPAIHU
H7CS B rpy/IHOM MOJIOKE W ITHIIE MATEPEN JUIsl PACYET €10
CYTOUHOTO noctyruieHus. Cpejinsas KoHueHrparus '7Cs
cocrasmsa 0,394£0,13 Bken'(0,19-0,60 Bren '), koad-
punmenT nepexonaa "Cs nummM B rpyaHOC MOJIOKO —
0,22£0,08 (Risica S, et al., 1992),

B npeabiaymmx MCCaeaoBaHMAX ONPEIC/sUIN TAGKE CO-
JAepxanue "Sr B rpy/IHOM MOJIOKE ¢ NPHMCHEHHEM HE-
CKOJILKO YCOBEPHICHCTBOBAHOTO MeToaa EPA (oTuer EPA,
1984). Konuenrpauu *Sr B npodax 13 Puma (1986—
1988 rr.) BApHHPOBAIM OT HMKHETO MPEACHd YYBCTBH-
TEABHOCTH METOAA (0KOa0 10 MBkesn ') 10 59 mbkes!
(Risica S. et al, 1992a). OrHomenne KoHueHTpamii ''Cs
u M'Sr konedanock o1 30 10 540. B cBA31 € 3TUM J103b1 00~
JiydeHust jiereit St GbUTH TAKKE HE3HAYMTCIbHBIMMI. Jlari-
HBIC O COACPKAHNN CTPOHLIMSL B IPYJHOM MOJIOKE TPE/i-
CTABJIAIOT OCOOLIH uHTepec. B EBpornie ganHbic Takoro
pojia noce YepHoOBUTLCKOM aBAPHH YPE3BBIYAMHO CKV/1-
HbI. OTCYTCTBVIOT TAKIKE KAKHE-JIMOO MATEPHAILI 110 9TO-
MY BOIIPOCY NEPHUOJA BOCBMHIECATBIX I'OJIOB, T.C. /IO aBa-
pun. [TO3TOMY HEJB3: YCTAHOBHTD, SIBUIHCH ITOJIVYEHHbBIE
BCJIMYHMHBI KOHLEHTPALIUI PE3VIEIATOM HCKITIOYHTETHEHO
YepHOOBLUILCKOH KATACTPOQBI MIIH KE CJICJICTRHEM AT-
MOC(EPHBIX UCTTBITAHUA SACPHOTIO OPYKHS B IHIECTH/IE-
CHTBIE IOJIbL

HacTosee HCC/IeOBAHHE

B 1996 r. HallMOHWIBHBIM HHCTUTYTOM 3/10POBbsl ObUIA
PaspadoTaHd HOBAsI IPOrPaMMa MCCIICA0BAHHIL:

* PACIHIMPEHHUEC HCAIEAOBAHNUIA cojepxanms ' Cs B rpys-
HOM MOJIOKE Ha JIPYIHE I'eorpapMueCcKie 30HbI; TAKOF
MOHHTOPHHI TO3BOJUT TOJIYYUTb COOTBETCTBVIONIHE Oa-
30BBIE TAHHBIC B CIYYAC ABAPUI B OVIVIIEM;

* yrayOJICHHE 3HAHMIA O PAIMOAKTHBHOM 34IPA3HEHIN OK-
PYKAIOIIET Cpe/ibl B UTAIUM ryreM M3MepeHnit KOHTAMM-
HATHH PYIHOTIO MOJIOKA B JIPYTHX Feorpapuyeckix Toy-
Kax, B TOM 4yucae B IOxHoNn UTanum 1 Ha OCTPOBAX, 17IE,
KaK ObUIO OTMEYEHO PAHEE, H3AMEPCHHSA PAIMOAKTHBHOIO
3ArpA3HCHUSA OKPYKAIONIEH CPE/Ibl ObUTH HEAICKBATHBIMH.

Bonee uem 3a 1ecaTiie THHI MEPHOJ OTHOCHTEILHOE 3HA-
dyeHue "'Sr Bo3pocio. Ha pucynke 1 nokasan TpeHj us-
MCHCHHI OTHOMEHHS CPEJAHNUX KOoHeHTpaui 'Cs 1
Y51 B KOPOBLEM MOJIOKE B OJIHOM /IMHHHCTPATHBHOM
pafionc Mrannu (Regione Emilia Romagna, 1988—1996),
[To 3TOM NPUYMHE TAKKE BAKHO MOJYICHHE JAHHLIX O
(honosom yposHe "Sr. OJHAKO METO/1, TPUMEHSIBITHIACS
B NPEALLIYIHIMX HCCAEOBAHMUAX MO BBIACICHUIO CTPOL-
s, KAK M BCC KIACCHYCCKUE PAAHOXHMHYECKHE METO-
JbL, TPEGYET O4EHB MHOTO BPEMEHH: SKCITECPHUMCHTUILIBIE
PaBOThI 11O BBYICCHHUIO CTPOHLIMS B KAXJI0M U3 1TPOO MO-
JIOKA TPOJOILKAIOTCA 11ouTH 4 ¢yT. [Toaromy paspadora-
HA HOBAs, NEPCIICKTHBHAS METOAMKA, HAXO/SAACH Ha
CTAIMH UCTIBITAHUA B HAlIMOHABHOM MHCTHTYTE 3/10pO-
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tute of Health, allowing the separation of strontium
in a short time with very limited manipulation of
the sample.

1997-1998 '¥7Cs measurements

in human milk samples

Nine hospitals or Public Health Services have so
far agreed to participate in the study; the geo-
graphical areas currently involved and the num-
ber of samples collected can be seen in figure 2
and table 1.

The authors, in previous studies, had already found
that sampling human milk is a very difficult tool
for a number of reasons: human milk is a very pre-
cious material, because of its use in nursing and its
use by babies with special health conditions, whose
mothers cannot breast-feed them. Moreover, in It-

FIGURE 1. "*/Cs TO "Sr RATIO IN COW'S MILK
FOR ONE ITALIAN ADMINISTRATIVE DISTRICT

Bbi1. METOIMKL TO3BOJAET BBLIE/STL CTPOHLIMI B TCYCHUC
KOPOTKOIO MEPHO/IA BPEMCHH C BECBMA OIPAHIYEIHON
PadboTOMN C MATEPHATIOM.

Hamepenns cogep:xanua '¥Cs

B IIPOOAX IPyJHOTO MOI0KA B 1997-1998 11

B nacrosmee BPEM#A YY4ACTBOBATD B MCCIIC/IOBAHMAX COLJIA-
CHJINCh JICBATh KITMHWUK CHCTEMBLI CivaGnl 0OIIECTBCHHO-
r'o 310POBbA. rCO]'[')Ll(l)H‘-!(;‘C[\‘J'lt' PErHOHBI, BOBJICYCHHDLIC B
HACTOALEE BPEMA B HCCICIOBAHME, H KOJMYCCTBO OTO-
GPAHHDBIX MTPOG MOKA3AHbI HA PUCYHKE 2 1 B Tadmne 1.

B X0/1€ MpEeAmecTBYIONTNX HCCIE/I0BAHII BLIICHIIOCH, UTO
NOJIYIEHHE [TPOD TPYHOTO MOJIOKI KOPMSIIUX MaTeper
NPCICTARIICT YPE3BLIYAITHO CIOAKHYIO 3ATAUY 110 PSTY TPH-
YU, [PYTHOE MOJIOKO SRIBICTCS OUEHD LEHITLIM [POIYIKTOM,
HEOOXOMMBIM JYTs1 ITHTAHNS HOBOPOMICHHBIX, 1 TAKKC JIC-
TEM ¢ HAPYILIEHUAMM COCTOSIHHUSA 3I0POBDLS, YbH MATCPH HC B

FIGURE 2. SAMPLING SITES ON THE ITALIAN TERRITORY
PWUCYHOK 2. MECTA 3ABOPA PO B UTATTNA

PUCYHOK 1. OTHOLUEHWS KOHLEHTPALIMKW '*'Cs K *°Sr B KOPOBBEM

MONOKE B OIHOM AIMUHWCTPATBHOM PANOHE UTATIAN
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Table 1
ADMINISTRATIVE DISTRICTS AND TOWNS PARTICIPATING TO THE STUDY AND NUMBER OF COLLECTED SAMPLES UP TO NOW
Tabnuya 1
AAMUHUCTPATUBHGIE PANOHL! 1 TOPOLA, OXBAYEHHBLIE WCCNEQOBAHWUEM, W KONWHECTBO OTOBPAHHbIX MPOB
Administrative District Town Samples
Piedmont Turin 1
Lombardy Lecco 4
Veneto Treviso 4
Friuli - Venezia Giulia Trieste —
Emilia Romagna Cesena 1
Umbria Perugia 1
Lazio Rome 1
Basilicata Potenza 4
Calabria Cosenza —
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aly the hospitalisation of mothers after delivery is
often very brief (up to only 24 h). Therefore, fol-
lowing the advice of paediatricians, human milk
samples were generally requested from mothers
who had to breast-pump it because their babies
were hospitalised. Ten mothers, who gave birth in
the month considered and who lived within the
administrative district of the hospital, were asked
to contribute 50 ml to a collective sample of 500
ml (the minimum required by the sensitivity of the
y-spectroscopic measuring system). Each hospital
was asked for a sample every other month for a
total of 4 samples. For each participating mother,
a questionnaire (see figure 3) had to be filled out
by the nurse or the physician collaborating with
the sampling.

Allthe collected samples were submitted to y-spec-
troscopic measurements in Marinelli geometry
with high purity germanium detectors (two coax-
ial crystals with 38.2% and 93.3% efficiency and
energy resolution of 1.95 keV and 2 keV, respec-
tively). Spectrometer efficiencies were determined
by means of a calibration with an aqueous solu-
tion '""Cs source in the same Marinelli geometry
(milk samples have a mean density very close to
1 kgeL").

COCTOSIHUM CAMHM KOPMMTB MX I'PY/IbI0. Bonee Toro, B Uraimm
MPOJAOJDKUTEILHOCTE MPEOLIBAHMS POMIILHALL B CTALHOHA-
e, KaK [PaBuio, HE NMPEBIIACT 24 4. T1To3ToMY 10 PCKOMCH-
JALHSAM TIEHATPOB POOHL IPYIHOTO MOJIOKA OOBIMHO 110-
JIVHAIOT ¥ MATEPEN, NMONBL3VIOIMXCH MOJIOKOOTCOCOM TTPH
FOCHUTAIN3ALMN MX JeTer. st Ioayvaenms CYMMapHoro
ofpema podst — 500 M1 (MUHHUMUILHOE KOJIMYECTBO JULs Y-
CNEKTPOCKOITHYECCKON M3MEPHUTEILHON CHCTEMBI) OOPLLd-
JIMCD K JIECSITH JKEHIIMHAM, POJIUBLIHM JICTEN B TCUCHHE O11-
PEICIEHHONO MECATIA U IMTPOKHUBABIITHM B Q/IMHHHCTPATHE-
HOM PafOHE KIMHHKH, C [POCLOON MPEJAOCTABHTL 50 MJI MO-
JIOKA. KKa0i M3 KIHHHK OLUTO HPEUIOMKCHO MTPEAOCTABHTL
4 Takux npobdel B TeYCHHE 4 MeC. Bpay wim MeIHTHCKs
CECTPA, MPHHUMABIIHE VHACTHE B ODCCTICUCHMH MOJIVUCHIS
MPOOLL 3ATTOJIHAIN COOTEETCTRVIONTYIO AHKETY Hil KBAJTYIO M3
JIABHIMX COITTACHE MATEPE (PUCVHOK 3).

Bee nosydeHHbIe NPOOLI MPYHOIO MOJAOKA DLUIN HCCTIC-
AOBAHBL € MOMOIILLIO Y-CHEKTPOCKOIMHYCCROIO MCTO/d B
reoMeTpmum MEIIJ]'H-[eJUII[ C HUCTTONB3OBAHMEM 'CPMAHIC-
BBIX JATYHKOB BBICOKOM YHCTOTBI (JIBd KOAKCHAIBHDBIX
KpHCTWIIA € 3PERTUBHOCTRIO 38,2 11 93,3% 1 aHepruert
paspemenns 1,95 n 2,0 k3B coorsercrsenno). Beanun-
HbI Z-"J('b(p(fiﬂ'” BHOCTH JATHHKOB CIICKTPOMCTPA ONPC/ICIH-
JIM IIVTCM l{ZU'I[-I(')pOB[{lI IMMPpH MOMOIIHM BOAHOIO PIACTBOPA
CS B HACHTHYHDBIX YOIOBHAX FCOMCTPHA 110 MapuHes-
JIM (CPEAHSI THIOTHOCTE MPOHO MOJOKA OH3KL K 1 Kregr '),

FIGURE 3. QUESTIONNAIRE OF MOTHER'S AND CHILD'S CHARACTERISTICS
PUCYHOK 3. AHKETA MATEPW 1 PEBEHKA

RESIDENCE.................

TYPE OF DELIVERY NATURAL
SUCTION, FORCEPS
CAESARIAN SECTION

WEIGHT AT BIRTH: G.....ccoocciiiacs

COLLECTED HUMAN MILK: ML...50..........

MEAN DAILY EXCRETION ON SAMPLING DAYS:

LENGTH AT BESIDENGE: .- o m sonpmmssmmosmmmpma e mssmsirmstsomn

MOTHER'S: DATE OF BIBTH cconvccsmmmmmmisnsmmmmsmss i
N*:OF-PREVIOUS BHILDREN .o mmiiarmmnimsiviaing
N° OF PREVIOUSLY BREAST-FED CHILDREN. .......ccccoocviiciiiiiiiiinis

WEIGHT INCREASE DURING PREGNANCY: KG........oooooiviiiiiiciaicninn

GESTATION AGE (WEEK).........cccooeenneees 3], L

LENGTH: CM.....coiiiii

WHAVBIWOVANBHBIN KO MATEPW ..o
NPOAOTAUTENBHOCTb MPOMUMBAHWNA ...

JIATA POMOEHWUA MATEPU......oovoiiiiiiciniiiiisiniminssisnssssiessienes
KOMYECTBO JETEN N0 POXKAEHWUA JAHHOMO PEBEHKA ..............
13 HWAX NONYYAIA TPYOHOE BCKAPMIMBAHWE. ...
NPUBABKA MACCbI TENA B TEHYEHWE BEPEMEHHOCTW, KI................

FECTALVOHHBIN BO3PACT (HEQ)........ MO PEBEHKA...................
PONbI DOU3NONOrN4ECKWNE

BAKYYM-3KCTPAKLINA, HANOXKEHWE LLWNLIOB
KECAPEBO CE4EHWE
MACCA TENA NPW POXOEHWW, T......... JNAHA TENA, CM..........
COBPAHO MPYIHOrO MOMOKA: MN....50......... [OATA ...

CPE[HASA BENU4WHA CYTO4HOWN NAKTALMW B IEHL CBOPA
MOMOKA: M.
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Figure 4 shows mean values of '*’Cs concentra-
tion in the human milk samples collected up
to now for each town. As can be seen, caesium
concentration is very low, so that the measure-
ments must be conducted for about 20 days in
order to obtain an acceptable statistical uncer-
tainty. However, it is worth noting that the Lake
Como area shows the highest contamination
level even ten years after the Chernobyl acci-
dent.

In table 2 the mean values obtained in the previous
studies (Campos Venuti G. et al., 1991; Risica S. et al,,
1992) are compared with those of the present re-
search; the mean values of caesium concentration
in cow’s milk measured in the same areas and same
periods by the monitoring laboratories are also re-
ported (Aebischer M.L, Fontana C,, 1998; Gualdi R,
Margini C., 1998).

FIGURE 4. MEAN ¥"Cs CONCENTRATION IN HUMAN MILK SAMPLES IN

SOME ITALIAN TOWNS IN 1997-1998

PWCYHOK 4. CPE[HAS KOHLIEHTPALIUS '¥'Cs B NPOBAX MPYHOI0 MO-

NOKA W3 PA3NINYHLIX TOPOOOB UTAIAK B 1997-1998 IT.

Ha pucyHke 4 npe/IcTaBieHbl CPeJIHUE BETHYMHbL KOH-
tenrpaiuu 'Cs B npodax rpyaHoro monoxa. Conep-
xanue 'Y7Cs B 1podax 4pesBbvaiHO HU3KOE, 103TOMY
HEOOXOIMMO MPOBEACHHUE U3MEPECHUI HA MPOTIKE-
HHH OKOJIO 20 CyT JUIs MOJVYEHHA TPHEMICMOM BEJIN-
YMHBI CTATHCTHYECKON HeonpeaeleHHocT. TeM He
mMeHee, ObUIO YCTAHOBICHO, 4TO B pafioHe o3cpa Komo
PErHCTPUPYIOTCS HAUOOIEE BLICOKHE YPOBHHM KOHTA-
MHHAIHAM JIAKE YEPE3 JIECATD JIET nociie HeprobbLlbe-
KOM aBAPHH.

B Tabnuue 2 npeacTaBieHbl PE3VILTATL MTPE/LYIIHX
nccneosanui (Campos Venuti G. et al, 1991; Risica S. ct.
al, 1992) B cpaBHEHHHM C JIAHHBIMH HACTOANIEH PABOTHL.
TIpHBEAEHB! CPE/IHUE BEJIMYUHEI KOHLeHTpanun Cs B
KOPOBBECM MOJIOKE, MOJIVYCHHDBIC B TEX JKEC PETHOHAX H Hi
MPOTSHKEHUH TAKHUX 3KE MEPHOJIOB BPEMEHH JIA00PATOPH-
AMH, OCYILECTBIAIONMMI MOHHTOPHHT (Acbischer M.L.,
Fontana C., 1998; Gualdi R., Margini, C., 1998).

TABLE 2

MEAN '*'CS CONCENTRATION IN HUMAN MILK IN THIS STUDY
COMPARED TO THAT IN THE PREVIOUS RESEARCH PROGRAMMES
AND IN COW'S MILK (BgeL™")

TABNNUA 2

CPEQHAA KOHLEHTPALNA ''CS B IPYIHOM W KOPOBLEM
MOJTOKE N0 JAHHBIM HACTOSLLEETO 11 NPESIbIAYLUNX
WCCNELOBAHWIA (Bken™)
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CONCLUSIONS

This latest research programme again experienced
difficulties in obtaining human milk samples. Par-
ticularly noteworthy was the fact that, notwith-
standing efforts, most hospitals currently participat-
ing in the study are in Northern Italy. However, con-
tacts have already been made with other hospitals
in both Central and Southern Italy. One of the rea-
son behind the study was to spread knowledge
about background value in human milk to admin-
istrative districts where the measurements after the
Chernobyl accident were less frequent,

The questionnaire data will provide informa-
tion on the sample of mothers involved in the
research. Comparison of this data with that for
all Ttalian mothers will allow differences in any
potentially influential feature to be identified.
An important parameter to be analysed will be
the length of residence of mothers in their

Region Years Human milk | Cow's milk
13'!’[:s {Bq-l_-il 13?cs [Bq-L"]
Rome 1987 max. 6.0 20,0
1997 0.07+0.01 <0.6
Lake Como area 1989 0.39+0.13 20
1997 0.10:£0.02 0.28
BBIBO/IbI

B X0/1€ BLINOAHEHMA HACTOAIICH ITPOrPAMMbI MCCICIOBAH I
ABTOPb! BHOBb CTOJIKHYIHCH C TPYIHOCTAMM B HOJYUCHN
MPOOs rPYAHOIO MOJIOKL. HeeMoTps Ha IPIJIOKCHHbBIC VCH-
Jivs, HOJLITHHCTBO KIHHHK, TPHHABLIAX VUACTHE B HCCIC-
JOBAHMSX, OKAZWTACH PACHONOKEHHBIMI B CesepHont Hta-
s, OJIHAKO OBbLUIH YCTAHOBICHBI KOHTAKTLI C KIMHHKAMI
Kak B LleHTpaibHOM, TaK 1 B HOxknon Mramm. O/p1o6 13 3a-
JIa4 [POBOJHMOrO HCCICAOBAHMA, ObUIA HOTIVAPHIALHS
CBCACHHI O LICHHOCTH €CTECTBEHIOND BCKAPMIMBATTHS B 41
MHHHCTPATUBHBLIX PAAOHAX, B KOTOPBIX IKOJIOMYECKIs CH-
TVALIFS OCIE aBAPUA B Heprodnuie OhULd H3YYeH MO,

ﬂ;!l'll IbIC AHKCTHPOBAHMHA HTPCAOCTABAT 1 ll'I(Il)lell.L]'lltl()}‘KL‘I 1-
IHHAX, TIPHHAMABHIMX VHACTHC B HCCICIOBAHH, AHMIHS
FTHUX JAHHBIX B CPABHCHHH C TAKOBLIMH O BCCX KOPMHITHX
MATCPIX B Hramum nossoamT IHlCl'I'I'l'](b}‘lI_I,H}'}Uﬁll'l'b JOObLIE
NOTCHIIEUTEHO SHAYMMBIC PASITHY M. BizKHBIM 1 [APAMCTPOM,
TOJUICACITMM AHTH3BY, ABHCTCA TTPOIO/DKUTCITHHOCT TTPO-
JKMBAHMS AKCHILMH B JIAHHOM PCIHONCE, NOCKOILRY [OCTAB-
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zone, in order to evaluate if their body contam-
ination (due both to the Chernobyl and weap-
on test fallout) is representative of the zone it-
self.,

The new technique for separating *°Sr in these hu-
man milk samples seems to be effective; therefore,
"Sr concentration will also be measured,

The research will probably be expanded to include a
sampling of powdered milk for infants to compare
Srand "VCs concentration in these two types of in-
fant food at more than ten years from the fallout.
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