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INTRODUCTION

Since an accurate estimation of basal incidence of
thyroid diseases around Chernobyl is essentially
needed to discuss the relationship between radia-
tion and thyroid diseases. Within the framework of
the Chernobyl Sasakawa Project, we have screened
and monitored childhood thyroid diseases. This
project completed its 5-year health screening
project at the end of April 1996, and a total of about
160,000 children were examined at the diagnostic
centres located around Chernobyl. The results of the
health screening have been separately published
every year since 1992 by the respective centres on
the basis of their presentation at the Chernobyl
Sasakawa Medical Symposium. In 1997 the summa-
ry of the past 5 years-medical examination has been
published and now all the data of screening were
open.

CHERNOBYL SASAKAWA PROJECT

Asalready confirmed a high incidence of childhood
thyroid cancer around Chernobyl has been started
since 1991. Our screening has just started at that
time. This project has encountered significant prob-
lems during the past 5 years, including the dissolu-
tion of the Soviet Union, disruption of the medical
community, and communications difficulties. Many
problems had to be solved before medical support
and then collaborative research in the scientific field
could be initiated. Children were examined at diag-
nostic centres located in Gomel and Mogilev in Be-
larus, Klincy and Bryansk, in Russia, and Kyiv and
Zhitomir in Ukraine. The modern equipment were
used under the common protocol in these centres.
The same type of equipment were also donated the
following year and total ten sets of the same equip-
ment have been used for daily screening activities.

The screening subjects were children who were O—
10 years old at the time of the accident. The results
for 119,178 children has been analysed. The num-
ber of children examined were approximately
20,000 at each diagnostic centres.

BBEJEHUE

[s1 onipeieneHyst 3aBUCUMOCTH 3200JIEBAHUI IITUTO-
BUHOM »KeJie3nl (HDK) OT BAMAaHNA MOHU3HUPYIOLIMX U3-
JIyY4EHU HEOOXOUMMBbI TOYHBIC JJAHHBIE OO HUCXOJHON
TUPEOUIHOI 3260I€EBAEMOCTHU B PETUOHAX, HACETIEHHE
KOTOPBIX IOCTPAAAIO BAIEACTBHE YepHOOBLILCKOM aBa-
pun. I[Ipu BBIIIOJTHEHUH ITPOEKTA YepHOObLTL — Cacaka-
B4, JUIUBIIEI'OCS B TCYCHUE 5 JICT, IPOBEACH CKPUHUHI U
MOHHUTOPUHT 3a60seBanuii Ky gerert. [IpoexT 3aBep-
eH B KOHIlE anpesist 1996 r. O6cie/JoBaHbl OKOJIO
160 000 zmereit B AMArHOCTUYECKUX IIEHTPAX. Peaysbra-
ThI CKDUHUHT'A COCTOSTHUS 3/I0POBBS IETEN ITyOJIMKOBA-
JIL €KETOJHO € 1992 I. COOTBETCTBYIOIIUMU LIECHTPAMU
HA OCHOBAHUH JJAHHBIX, IPEJCTABIEHHBIX HA MeIUITNH-
CKOM cumnosuyme Yepnobeuib — Cacakasa. B 1997 r.
ObLI OITyOJIMKOBAH KPATKHUI OTYET O 5 €KEI'OJHBIX Me-
JULIMHCKUX OOCIEJOBAHUAX U B HACTOSAIIEE BPEMA BCE
PE3YyNABTAThl CKPUHUHIA JJOCTYITHBL.

ITPOEKT YEPHOBbBLUIb — CACAKABA

3HAYUTEILHOE IHOBBIIICHUE 32601€BAEMOCTH pakom DK
y HOCTPAAABIINX BUIEACTBUE YEPHOOBUILCKON aBAPUU
oTMedaloT ¢ 1991 1. B 310 € BpeMs Ha4aIM CKPUHUHI.
I1pu BBINOJIHEHUHN HPOEKTA CTAIKUBAIMCH C TPOOIIEMA-
MH, B TOM YHCJIE CBA3AHHBIMU C PaACcrajoM COBETCKOTO
Cor03a, HAPYIIEHUA CUCTEMBI 3PABOOXPAHEHNA U 34-
TPYZAHEHNA KOMMYHUKALIWN. [Tlepe okazanmneM MearuIinH-
CKOM NOJIEPYKKU ¥ HAYAJIOM COBMECTHOM HAyIHO-UCCJIE-
JIOBATEIBCKON PA6OTBI 6bUIO HEOOXOAMMO PEMIUTH MHO-
ro npob6Jaem. Jerert o6CaeOBAIN B JUATHOCTUYECKUX
LEHTPAX, PACIIONIOKEHHBIX B Tomesie 1 Morunese (bea-
pych), Kiimnnax u Bpsucke (Poccus), Kuese u XKuromu-
pe (YKpauHa). B 3TUX IeHTPaX UCIIOIb30BAJIM COBPEMEH-
HOE OOOPYAOBAHHE 1O OOIIEMY IIPOTOKOITY, KOTOPOE €XE-
TOHO TIOCTABJISUIN GECIUIATHO. B 11€JI0M UCNOIB30BAIN
JIECSATb KOMIUIEKTOB OJJTMHAKOBOTO OOOPYJOBAHUA IPU
€KE/JTHEBHOM IPOBEICHUN CKPUHHHTIA.

CKpI/IHI/IHI‘ HpOBCIICH ACTAM, KOTOprC Ha MOMCHT aBa-
puu 66111 B Bo3pacte ot 0 1o 10 neT. ITpoananusupo-
BAHBI JAHHBIE 0OcaeqoBaHusA 119 178 geTeil B KaKIOM
JUATHOCTUYCCKOM I€HTpE (ONPUOITUZUTEIBHO MO
20 000 peren).
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As far as possible all investigations used similar
equipment. All subjects were screened by ultra-
sonography and measured of serum hormone le-
vels (FT,and TSH) and titers of thyroid autoanti-
bodies. The urinary iodine level was measured in
5,710 children. And if necessary fine needle aspi-
ration biopsy and cytological diagnosis were per-
formed.

GOITER PREVALENCE AND URINARY
IODINE EXCRETION LEVELS

The affected area around Chernobyl has been reco-
gnised as iodine-deficient, but the prevalence of
goiter was not clear. Therefore, in order to elucidate
the effects of the Chernobyl accident on the thyroid
gland, we evaluated the prevalence of goiter in ra-
dioactively contaminated areas as accurately as pos-
sible. In this study, we used an automatic arch-scan-
ning ultrasonographic instrument to measure all
thyroid volume to increase its accuracy, simplicity
and reproducibility. Goiter was diagnosed in 35.6%
of children. The prevalence of goiter in the Kyiy,
Zhitomir and Bryansk regions were more than two
times higher than that in Gomel and Mogilev re-
gions. The prevalence of goiter by district indicated
the highest prevalence in almost all districts of the
Kyiv region and a relatively high prevalence on the
Bryansk and Zhitomir regions. In contrast, relative-
ly low prevalence of goiter was observed in several
districts around Gomel city in the Gomel region,
where a high incidence of cancer has been noted.

Determination of iodine and creatinine content in
urine was carried out with BRAN+LUBBE automatic
analyser. The urinary iodine level was measured in
5,710 children. We classified them into groups by
place of residence. There are 40 groups consisting of
5,562 children and the relationship between pre-
valence of goiter and the median of urinary iodine
excretion is analysed to be negatively correlated. We
have clarified the prevalence of goiter around Cher-
nobyl indicating that the iodine nutrition status
should be improved in these iodine deficient zone.

THYROID NODULE AND CANCER

We have established echo-guided fine needle aspi-
ration biopsy and cytological diagnosis on the site
of 5 diagnostic centres. The cytological diagnosis has
been confirmed with our specialist and double
checked if the operation done in Minsk. All our cas-
es if operated, we compared our cytological diag-
nosis with the histological findings. The size of
nodules, more than 5 mm diameter was detected
by ultrasound screening. The prevalence of nodule
and cancer were highest in Gomel region. The prev-
alence of cancer in Gomel were 223 per 100,000
children. Total number of childhood thyroid can-
cers found in this project was 65.

We compared the prevalence of goiter and nodule
in detail by districts. Big difference of distribution

HMccnemoBaTeny UCIIOIb30BAIN ITO BO3MOKHOCTH O/IMHA-
KOBOE OOOPYyAOBAHME. BCceM AE€TAM ITPOBEIEH YIBIPA3BY-
KOBOM CKPUHUHI, OIIPEAEIEHBI YPOBEHL 'OPMOHOB (CBO-
6oaHO0rO TUPOKCHHA (T,) 1 TUPEOTPOITHOTO 'OPMOHA
(TTT)) B CBIBOPOTKE KPOBH U TUTPBI ayroanTuTen XK.
Copeprkanue 1Moza B mode usmepsui 'y 5710 gerei. I[pu
HEOOXOJIUMOCTHU BBIIIOJIHAIN TOHKOUTOJIBHYIO ACIIHPA-
LIMOHHYIO OMOIICUIO U ITUTOJIOTMYECKYIO TUATHOCTHKY.

PACITPOCTPAHEHHOCTDH 30BA 1 YPOBHH
DKCKPEITUH MOJA C MOYOM

TeppuUTOpPUH, HACEJIEHUE KOTOPBIX MTOCTPAATIO BCIE-
CcTBHUE YE€PHOOBUILCKON ABAPUH, SABJIAIOTCA UOAO0-1e(pH-
LUTHBIMH, OJJHAKO PACIPOCTPAHEHHOCTD 3064 B HUX HE
ObL1a U3BECTHA. [103TOMY /ISl OLIEHKH BIMSAHHSA YepHO-
ObLILCKOM aBapyu Ha HIDK y sxuTenen painoakTHBHO 34-
I'PA3HEHHBIX TEPPUTOPUI OIIPEACIIUIN PACIIPOCTPAHEH-
HOCTb 3062 KaK MOKHO 60J1€€ TOYHO. VICTIOIb30BaIN Me-
TOZ, ABTOMATUYECKOI'O YIIBIPA3BYKOBOI'O CKAHUPOBAHUSA
JUTSI U3BMEPEHUH BCEX OO'BEMHBIX apamMeTpoB 1K B 11e-
JIIX MOBBIIMIEHHS TOYHOCTH, YIIPOLIEHUS ITIPOLIEIYPhl U
BOCIIPOMU3BO/IMMOCTH PE3YIABIATOB. 300 ObLI AUATHOCTHU-
poBany 35,6% IETCH. YCTAHOBJICHO, UTO PACIIPOCTPAHCH-
HOCTB 3064 B KueBckou, YJKutToMmupckor u bpsstHCKOI 00-
JIACTAX B JIBA pa3a U OoJiee BhIIIE, YEM B JOMEIBCKON U
MOruneBCKOM, HAUBBICIIAA — IIOYTH BO BCEX PANOHAX
KneBckoi 06/1aCTU ¥ OTHOCHUTENBHO BBICOKAs1 — B 2Ku-
TOMHPCKOU 06s1aCTH. OTHOCUTEIBHO HU3KAs PACIIPOCT-
PAaHEHOCTD 3004 33PETUCTPHUPOBAHA B OT/IC/IbHBIX PAO-
HAX, PACTIOJIOKEHHBIX BOINU3U [OMes, T/Ie OTMEYEHA BhI-
COKas1 PACIIPOCTPAHEHHOCTD PAKA.

CopeprkaHue 1oAa U KPEATUHHHA B MOYE OIPEAEIIUIN C
TIOMOIIBIO AaBTOMATUYECKOTO aHamn3aTopa BRAN+LUBBE.
VYpoBeHb 104 B MOUe u3Mepeny 5710 perent. Oty getu
OBbUTH PACIIPEETIEHBI HA I'PYIIIIBL B 3aBUCUMOCTU OT M€E-
cTa npokusaHus. Becero BoraeneHo 40 rpyI, COCTOsA-
UX U3 5562 JeTei. AHATU3UPOBAIN OO6PATHBIC KOP-
PENALIMUA MEXAY PACTIPOCTPAHEHHOCTBIO 3064 U CPEJI-
HEM 3KCKPEIUEN oA ¢ MOYOM. B npuieramomux K
HepHOOBUIIO AE(PUIIMTHBIX 110 HOAY PETMOHAX HEOOXO-
JHMO PETYJINPOBATE IIOTPEOICHUE HO1A C IPOAYKTAMU
MATAHUS.

Y3JIOBBIE OBPASOBAHHMA U PAK III>K

TOHKOHUTOJIbHAS ACTIUPAIIMOHHASI OUOIICHS IO/ KOHTPO-
JIEM YJIBIPA3BYKOBOI'O Uccienosanus (Y3M1) u iU Tonoru-
4eCKAA TMATHOCTHKA IIPOBEAEHA B 5 eHTpax. Llnrono-
TUYECKUI TUATHO3 NOTBEPSKIAIN 3AKIIOYECHHUEM HaIlle-
I'O CTIELUAINCTA U IBAK/IDI IIEPENPOBEPSIIN B MUHCKE. BO
BCEX CJIyYASIX CPABHUBAIN HAII IIUTOJIOIMYECKUH Jyar-
HO3 C JAHHBIMU I'MCTOJIOTUYECKOT'O UCCICTOBAHUSL. Y3JIbI
JUAMETPOM 4 MM U OOJIEE BBIABJISUIU IIPU YJIBTPA3BYKO-
BOM CKpUHMHTE. HanOOoIbI11as1 paCIPOCTPAHEHHOCTD Y3-
JIOBBIX O6pa3zoBaHuii 1 paka DK ormeuena B [oMeIbCKOM
06acTH. PACIpOCTPAaHEHHOCTD PaKa COCTaBWIA 223 HA
100 000 gerert. Bcero mpu BBITOJIHEHUN JAHHOTO MPO-
€KTa BBIIBJICHO 65 JieTert 60bHBIX pakoM K.

IIpu CpAaBHEHUU PACHPOCTPAHEHHOCTH 3064 U y3-
JIOBbIX O0Opa3oBaHuil UK BbISIBJIEHBI 3HAYUTEIb-

26



Ashizawa, Nagataki / International Journal of Radiation Medicine 1999, 3—4 (3—4): 25-28

between the prevalence of goiter and nodule were
observed.

HYPOTHYROIDISM AND AUTOIMMUNE
THYROID DISEASE

Itis well known that several thyroid disorders of ra-
diation exposure such as hypothyroidism, autoim-
mune thyroid diseases other than cancer occur af-
ter either external and internal radiation exposure.
The high prevalence of hypothyroidism were ob-
served in Gomel and Zhitomir and high prevalence
of positive antithyroid antibody were seen in Zhito-
mir. We compared the prevalence of hypothyroi-
dism and positivity of antimicrosome antibody.
However the distribution of hypothyroidism and
positive antimicrosome antibody are not same.

RELATIONSHIP BETWEEN THYROID
DISEASE AND 37Cs CONTAMINATION

In this project we also compared the prevalence of
thyroid diseases with whole body '*’Cs radioactivi-
ty in individual children, but there was no positive
relationship between the occurrence of childhood
thyroid diseases and level of whole body or soil ra-
diocontamination with '¥’Cs. However it is clear that
highly significant increases in the incidence of thy-
roid cancer among persons in the affected area is
due to radioactive exposure as a result of the Cher-
nobyl accident.

ON-GOING ORFUTURE
COLLABORATION STUDY
OF CHILDHOOD THYROID DISEASES

The indication of fine needle aspiration biopsy de-
pends on abnormal ultrasound images of thyroid
glands including not only nodules but some abnor-
mal echogenecity. The incidence of abnormal echo-
genecity isincreased by year. The results of fine nee-
dle aspiration biopsy obtained from nearly 500 chil-
dren by our own hand showed that about 7.6%
involved thyroid cancers. We must, therefore care-
fully follow up the children with thyroid nodules,
differentiating with chronic thyroiditis and ade-
nomatous goiter.

A high incidence of thyroid nodules and cancers
detected in Gomel region, has drawn us much more
attention to establish a careful screening and fol-
low-up centre in Gomel. Therefore, even after the
completion of the 5-year medical screening of Cher-
nobyl Sasakawa project, we have extended our
medical assistance to the highly radio-contaminat-
ed areas in Gomel.

We are now extending our medical assistance
and concentrating on the on-going and future
collaborative thyroid projects to solve the prob-
lems and difficulties. The comparative study of
the incidence of childhood thyroid diseases has
already started between the age of O to 3 before

HBIC PA3JIMYUs B 3ABUCHUMOCTU OT PAHOHA HAOJIIO-
JICHUSL.

THIIOTUPEO3 U AYTOMMMYHHDIE
3ABOJIEBAHMA 7K

H3BEeCTHO, Y4TO ITOCJIE BHENIHETO U BHYTPEHHETO 00-
JIy4€HUSA, KDOME PaKa MOI'YT TAKKE BO3ZHUKATD I'HUIIO-
THPEO3 U AyTOUMMYHHBIE 3200 1eBanus LK. Beicokas
PacrIpoOCTPAHEHHOCTDb TUIIOTUPEO3d OTMedeHa B To-
MeJie ¥ JKuTomMupe, a4 BbICOKAA BbIABIACMOCTDL dHTH-
TUPEOUAHBIX aHTHUTEN — B JKuromupe. CpaBHUBAIN
PaCIpPOCTPAHEHHOCTD I'MIIOTHPEO3d C HAJIMYUEM 110~
JIOXKUTEJbHBIX dHTUMHUKPOCOMAIBHBIX dHTHUTEL Of1-
HAKO PACIPENEIEHUE THIIOTUPEO3d U ITOJIOKUTENb-
HBIX aHTUMHUKPOCOMAJIbHBIX aHTUTEJ OKA34JI0Ch Pa3-
JIMYHBIM.

B3AMMOCBSA3b 3ABOJIEBAHUM IIJK U
YPOBHA SATPA3HEHMA 37Cs

COIOCTAaBJIEHDI IAHHBIC O PACIIPOCTPAHEHHOCTH 3260J1€¢-
Banun DK B 3aBUCUMOCTU OT aKTUBHOCTU 37Cs, coziep-
JKAIIErOCs B OPraHU3MeE IeTeN. B3anMOCBA3b BOSHUKHO-
BeHUs1 3a00iieBanuit DK y reTeit u akruBHOCTH '¥7Cs, CO-
JIEPYKAIIETOCS B UX OPIAaHU3ME, WIHM IVIOTHOCTH 3aTPsi3-
HeHMs IOYBHI '*’Cs He BbIIB/IEHO. OJHAKO OYEBHUIHO, YTO
YPE3BBIYAITHO CYIIECTBEHHOE YBETMUEHUE 3260JIEBAEMO-
cru paxkom DK cpeau xuresieil paroakTUBHO 3AIPA3-
HEHHBIX TEPPUTOPUN OOYCIIOBIEHO OOJIyYEHHEM BCIIE/-
crBUE YepHOOBUIBCKOU ABAPHH.

TEKYIIIUE U JAJTbHEUIITUE
COBMECTHBIE UCCJIEJOBAHUA
3ABOJIEBAHUM IIIDK Y TETEN

TTokazaHMEM K IPOBE/ICHUIO TOHKOUTOJIbHOM ACTTHPAIIH-
OHHOM 6HONICUH ObLIO HE TOJLKO HAJTHUYUE Y3JI0B, HO U
aHOMaIbHAS 3XOreHHOCTH LIDK o nanubsiMm Y3U. VBenu-
YEHUE YACTOTHI BBIABICHUS TATOJIOIMYECKOU 3XOT€HHO-
CTH OTMEYAIH €XKErOAHO. 10 JaHHBIM TOHKOUT'OJIBHOM
ACTIUPALIMOHHON OUOIICUU, IPOBEJNEHHON TPUOIU3H-
TeabHO 'y 500 nerert, y 7,6% BoisiBruin pak LK. Takum 06-
pazoM, HEOOXOAUMO MPOBOJUTD THIATEIBHOE JIUTEND-
HOE€ HAOIIOJICHUE 34 JJIETbMHU C Y3JI0BBIMU OOPA30BAHMUSI-
mu DK, nuddepeHnpys uX OT XPOHUYECKOT'O TUPEO-
UIATA U Y37I0BOI'O 3004.

VUuTBIBAsA BBICOKYIO YACTOTY BCTPEYAeMOCTH y3J10B DK
U paka B [oMenbCKoi 06J1aCTH, HEOOXOIMMO IPOBEE-
HUE TIIATEJIbHOTO CKPUHHUHIA M OPraHU3ALMA LEHTPA
JUIMTENBbHOro HabmogeHus B ITomerie. [ToaTomy axe
[IOCJIE 3aBEPUICHUS IPpOoeKTa YepHOoObUIb — Cacakasa
MBI IIPOJIODKATIN OKA3bIBATh MEUIIMHCKYIO ITOMOIIb B
parioHax ToMebCKOM 06J1IACTU C BLICOKUM YPOBHEM 3a-
I'PA3HECHUSL.

B nHacrosmee BpeMsa Mbl YBEJIMYHUBAEM OObEM MEAUIIH-
CKOM IIOMOIIIH, COCPEAOTAYMNBASL YCUIMS Ha IIPOBEACHUN
CEr'O/IHA U B JAJIbHEUIIIEM COBMECTHBIX IIPOEKTOB I10 U3Y-
yenuto narosoruu K. HayaTo cpaBHUTEIBLHOE UCCIIE-
JoBanue 3abonesaeMocty 6onesnamu DKy nerei B Bo3-
pacre ot 0 710 3 JieT 10 1 Tocje aBapun. OOIast YUCiICH-
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and after the time of accident. Total target num-
ber is 40,000 children until the end of 2000 year.
Secondary, case-control study of childhood thy-
roid cancers in collaboration with IARC has al-
most reached to a final agreement. Besides a fol-
low-up study of high risk groups who has already
detected some abnormalities of thyroid glands,
especially nodules, we now plan to establish a
remote area medical assistance project, especial-
ly assistance of thyroid image diagnosis and cy-
tological diagnosis.

TELEMEDICINE CONNECTION
BETWEEN GOMEL AND NAGASAKI

We are trying to connect between Gomel and Na-
gasaki University School of Medicine by satellite
communication. Simultaneously the data base sev-
er and transfer system has been constructed in Go-
mel centre, which data will be transferred with thy-
roid images to Nagasaki and then the analytical re-
sults with diagnosis and medical recommendation
will be sent back to Gomel centre once a week. This
system will be fully constructed within the end of
March, 1999. Based in the establishment of Teleme-
dicine, then we next plan to extend this system to
transfer of microscopic images of cytology.

QUANTITATIVE ANALYSIS
OF THYROID IMAGES

Needless to say ultrasonography is widely used
among various thyroid imaging techniques because
it is non-invasive, requires no radiation, and is less
expensive. Even though it is reliable method, the
quality assessment of the ultrasonography is great-
ly affected by the lack of objectivity in evaluating
pathological changes in ultrasonographic images
and by the individual examiner. To address this
problem we are now trying to apply the quantita-
tive analysis of thyroid images. For the quantitative
analysis of thyroid images we used MCID system.
Margin of regions of interest is traced manually.
X-axis indicates the ROD (Range of Density) and
Y-axis indicates the frequency of each echo level. As
mean of ROD is larger, echogenicity becomes more
hypoechoic. And SD (Standard Deviation) of mean
islarger, it means that image is more heterogeneous.

The pattern of histograms clearly different be-
tween normal and chronic thyroiditis. The histo-
gram of normal thyroid shows smooth convex
curve with high peak. On the other hand the his-
togram of chronic thyroiditis shows that the peak
of the curve is low, which indicates the image is
more heterogeneous and mean of ROD is deviat-
ed to the right, which indicates the image is more
hypoechoic.

The further analysis of thyroid images by this sys-
tem will be published elsewhere in near the fu-
ture.

HOCTB 00ceJOBAaHHBIX cOCTaBUT K 2000 1. 40 000 zeTeri.
VoKe MOYTH JJOCTUTHYTO OKOHYATENIBHOE COIVIAIIEHUE O
IIPOBEAECHUU HCCIIEAOBAHUI «CIIydal—KOHTPOIbL> PAKa
DKy pereit B corpypuudectse ¢ IARC. Kpome Toro, ia-
HUPYEM OPIraHU30BATb IIPOECKT, IIPEyCMATPUBAIONIUI
OKA3aHHE MEIUIIMHCKOM ITOMOIIY, OCOO0E BHUMAHUEC
IIPU STOM YIEJIA IIPUMEHEHHIO METOIOB YJIBI DA3BYKOBOIM
U [MUTOJIOTUYECKOU JUATHOCTUKH, JUIS JUIUTEJILHOIO Ha-
OMIOIEHNA 34 TTAITUEHTAMU I'PYIIIT BBICOKOT'O PHCKA, Y KO-
TOPBIX YK€ BbIABJICHBI HEKOTOPBIE HapyLeHu:a DK, oco-
OEHHO Y3JIOBbIE OOPA30BAHMUSL.

CBA3b ITPY IIOMOIIH TEJTEMEIUITVHBI
MESKIY TOMEJTEM U HATACAKH

MpI IBITAEMCA YCTAHOBUTD CBA3b MEXy lomerieM n YHU-
BEPCUTETCKOM IITKOJIOM MEAUIIMHBI B Haracaku mpu nomo-
LU CIIYTHHUKOBOM CBsI3U. OJTHOBPEMEHHO B [OMEIBCKOM
LIEHTPE CO37jaHa 6232 JAHHBIX HA CEPBEPE U CUCTEMA I1C-
penayu, IIpyu IIOMOLIU KOTOPOU OAHH Pa3 B HEJEIO U300-
paxenus LK 6yyT nnepejaBaThcsl B Haracaku, 3aTeM aHa-
JIMTUYECKUE PEIYJIBIATEI C JUATHO30M U MEAUITMHCKUMU
PEKOMEHAAIIUAMU OYAYT NIEPEIABATLCS B [OMETIb. DTA CUC-
TEMA JJOJDKHA OBITh 3aBEPIICHA K KOHITY MapTa 1999 . Ha
OCHOBE CO3/TAHHOM CUCTEMBI JIISI TEJIEMETULTUHBI JTAJIEE MbI
TUIAHUPYEM €€ PACIIUPEHUE JIA TIEPETAYN [TUTOIOTUIEC-
KHUX MUKPOCKOITMYECKUX N300PAKEHUH.

KOJINYECTBEHHBIN AHAJIN3
HN30BPAKEHHU LK

V3U HIPK Hanbonee MUupOKO NPUMEHSIEMBIA METO/, KC-
CJIEJOBAHMS OJIAr0JJapst HEMHBA3UBHOCTU, OTCYTCTBUIO
HEOOXOJUMOCTH OOJIyYEHUSI OPI'aHA U ICIIEBU3HBL. He-
CMOTPsI Had HAJEKHOCTb Y3U, HEOCTATOUHAsT OObEK-
THUBHOCTD IIPU OLICHKE IATOJOTMYECKUX U3MEHCHUN HA
n3oopaxkeHuAx K 1 ONBIT CIIEITUATNCTA 3HAYUTEb-
HO BIUAIOT HA KAYECTBO JUATHOCTUKMU. /IS pEIIeHUs
3TOM NPOOJIEMBI MBI IIBITAEMCSI IPUMEHHUTD KOJINYE-
CTBEHHBIHN aHa/IU3 n3oopaxenut K npu nomoru cu-
creMmbl MCID. I'panuIibl ucciieayeMorit oonactu K BbI-
JEJIAI0T Bpy4YHylo. Ha ocu a6CcucC OTMEYaIOT JUAIIa30H
IUIOTHOCTH, 4 HA OCU OPAUHAT — YACTOTY KAKIOI'O 9XO-
curnajna. C yBeJIM4EHUEM CPEJIHETO JUANA30HA IIOT-
HOCTH CHHIKACTCS 9XOI'€HHOCTD. EC/IN cpe/lHEKBAIpa-
TUYHOE OTKJIOHCHHE CPEJTHETO INAITA30HA ITNIOTHOCTH
YBEIUUHNBAETCA, N300paxenue 12K 6onee rereporeH-
HO.

Pagnuyus naTTrepHOB I'UCTOIPAMM IIPU XPOHUYEC-
KOM TUPEOUJUTE U B HOpME Oo4deBHAHBL Ha rucro-
rpamme DK B HOpME OTMEYAIOT I'VIAKYIO BBIITYKIIVIO
KPUBYIO C BBICOKHM IIMKOM, IIPU XPOHUYECKOM TH-
peouguTe — MUK KPUBOM HU3KUH, CBUJETEIbCTBYIO-
MU 0 60JI€€ BEIPAKEHHOU T€TEPOTr€HHOCTU U3006-
PaXEeHU, CPEAHNUN JUAIIA30H IJIOTHOCTHU OTKIOHEH
BIIPABO, YTO ABJISETCS MIPU3HAKOM OOJIBIIEN THUIIO-
3xoreHHocTtu LK.

Pe3ynsrarel JaabHEHIIIErO aHAIN3a U306 paskeHut DK ¢
IIOMOIIBIO JAHHOM CUCTEMBI OYIyT OIyOJIUKOBAHBL B OY-

JIYIIEM.
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