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YTO TNPOUCXOASAIINI HECOMHEHHBIH POCT 3a-
00J1eBa€MOCTH 3JI0KaYeCTBEHHBIMH HOBOOO-
pa30BaHUsIMU HE CBSI3aH CO CTapEHHUEM Hace-
nenus benapycu. OTo JaeT ocHOBaHME Npel-
MOJIO’KUTh, YTO U3MEHEHUE YacCTOThl BO3HHUK-
HOBEHHUS 3JIOKQYEeCTBEHHBIX HOBOOOpa30Ba-
HUI 00yCIIOBIICHO BIMSHUEM KOMILIEKCA KO-
JOTMYECKUX (aKTOPOB.

CX0ecTb NUHAMHYECKHX KpUBBIX psAla
JOKaJIM3alMi 3JI0Ka4e€CTBEHHBIX HOBOOOPa30-
BaHUM CBUJETENILCTBYET O BO3MOYKHOM BIIMSI-
HHUM OTHOTO U TOTO K€ WM psAja (pakTopoB Ha
pa3BUTHE 3J70KAaYECTBEHHBIX OIyXOJIel ompe-
JIeNIEHHBIX JIOKaTU3alui.

YeTko BBIpa)KEHHBIE BPEMEHHBIE NIEPHO/IBI
PE3KOro M3MEHEHUSI YaCTOThI 3JI0KAYECTBEHHBIX
HOBOOOPAa30BaHMI MO3BOJISIIOT IPOBECTU UX CO-
IIOCTABJICHHE C W3MEHEHUSIMH, HPOUCXOASAIIN-
MU BO BHEUIHEH cpejie, OLEHUTh UX BO3MOXKHBIE
B3aMOCBSI3M U Ha 3TOH OCHOBE pa3palboTaTh
HOAXOABbI K MEPBHYHOM MPO(MIIAKTHKE 3JI0Ka-
YECTBEHHBIX HOBOOOPa30BaHUH.

Wcxons U3 BIMIEU3II0KEHHOT O, MPE/ICTaB-
JAeTCsl LIesIeco00pa3HbIM MPOBEACHUE JBYXKOM-
MOHEHTHOT'O (JIECKPUNITHBHOTO M aHAJIMTUYECKO-
r0) KOMIUIEKCHOTO HCCIIEI0BaHMsI, BKIIOYAIO-
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mero B ce0si B KauecTBE MEPBOrO 3Tara BCe-
CTOPOHHUHM AaHAJIU3 OHKOJOTMYECKOM CHUTYya-
uuu Ha teppuropun benapycu ¢ onpenenenu-
€M TEepPUTOPUATILHO-BPEMEHHBIX OCOOEHHO-
CTEW PACIPOCTPAHEHMSI 3JTOKAYECTBEHHBIX HO-
BOOOpa30BaHMii Cpe/lu Pa3IUUHBIX TPYII Hace-
JIEHHsI ¢ UCIIOJIb30BAaHUEM METOJIOB MareMaru-
YECKOr0 aHajiu3a M KOMIIBIOTEPHOIO KapTorpa-
(bupoBaHUs. AHATUTUYECKUN KOMITOHEHT TIpe/I-
I0J1aracT BKJIKOYECHUE B MCCIIEIOBAHAE HAY4YHO-
uccnenosarensckux yupexaennii HAH bena-
pycH, 0o0Jamaromux HEOOXOIUMBIMU JTaHHBI-
MU B O0JAacTH SKOJOTHH M UMEIOUINX BO3-
MOXHOCTb MPOBEACHUS UCCIEIOBAHUN B 3TOU
obmactu. Ha ux ocHOBe MOXET OBITH IpOBE-
JI€H aHaJIW3 B3aMMOCBS3EM MEXKIy 4YacTOTOU
3JI0KQYE€CTBEHHBIX HOBOOOpa3zoBaHUN M (ak-
TOpamMH BHEIHEW Cpelbl, OLIEHEHA pOJIb DKO-
JoTHYeCcKUX (pakTopoB B (POPMUPOBAHUU yPOB-
Hell  3a00/1€eBaeMOCTH  3JI0KaUeCTBEHHBIMU
OMYyXOJIAIMH U OIpPEACIICHbl BO3MOXKHBIE MyTH
MIEPBUYHON MPOPUIAKTHKY paKa.
JUTEPATYPA
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The results show that BRAFT"*** mutation is a prevalent event in human thyroid microcarci-
nomas irrespectively of the genetic background of adult patients. Mutated BRAF might be in-
volved in the control of tumors architecture and growth pattern but its presence does not corre-
late with manifestations of papillary microcarcinomas (PMC) aggressiveness.

Whereas BRAF mutation comprise a common genetic alteration in conventional papillary
thyroid carcinoma (PTC) and PMC, a number of differences in mutation-related associations be-
tween the two types of tumors rather supports the hypothesis that not all macroscopic PTCs may

arise from papillary microcarcinoma.

Key words: papillary microcarcinoma of thyroid cancer, PCR, BRAF mutation.
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TPAHCBEPCHSI BRAF''** _ OCHOBHOM BHJI MYTAIIUA
P MUKPOKAPIIMHOME LIIATOBUIHOM KEJIE3bI

N. Cepasipos, B. Caenxo, T. PorynoBuu, X. Ham0a, A. AGpocumos,
E. JIlymiankos, M. Manyce, A. Kymarau, M. Hakacuma, C. MenpmaHoB,
T. Xasicu, M. Mumne, C. SImacura

HNHCcTUTYT MO BonpocaM u3y4eHHs MOCJIeACTBUI aTOMHOI 60MOaApAUPOBKH,
BbICIIAS MIKO0Ja buoMeauuMHCKUX HAYyK, yHUBepcuTeT r. Haracaku
HayuyHo-ucciienoBare/ibCKuii HeHTP MeAnuMHCcKoi paguoiaorun PAMH, r. O0HuHCK,
BoubHuna yausepcurera r. Haracaku

Pe3ynbraThl MIPOBEAECHHBIX UCCIIEAOBAHUM MOKA3bIBAIOT, YTO HE3aBUCHUMO OT I'€HETHUYECKOTO
¢doHa B3pOCIOro OOIBLHOTO MYTalUA BRAF™* gpngercs JOMHUHHUPYIOIIEH MpU MHUKPOKAPIU-
HOME IUTOBUAHOM *kene3bl. MyTupoBanHas BRAF MoxeT mpuHUMAaTh y4acThe B IOCTPOECHUU U
pa3pacTaHMM OIyXOJEBOM TKaHH, OJHAKO €€ HAJM4YMe HE KOPPEIUpPYeT C MPOSIBICHHEM arpec-
CUBHOCTH NManmUIsIpHONH MUKpoKkapurHoMbl (PMC).

[Tockonpky myTtanus BRAF omnpeznenser o0iiye reHeTUUeCKiue U3MEHEHUS B TPaIUIIMOHHOMN
nanuuBsipHON KapruHoMme muToBuaHON kenes3bl (PTC) m PMC, MHOrOUNCIICHHBIE pa3inuyuus B
accoIMalysaX MyTallMOHHOTO XapakTepa MEXIy IBYMs THUIIAMHU OIyXOJiel MOANEpKHUBAIOT TEO-
puIo 0 TOM, 4yTO He Bce Makpockonuyeckue PTC mMoryT Bo3HMKaTh B pe3yibTaTe pa3BUTHUS Ma-
NWUTSIPHOW MUKPOKaPLUHMBI.

KiroueBble cioBa: NnanuwjigpHass MHUKPOKapIUHOMa IIUTOBUIHOM JKCJIC3bI, IMOJIUMCPA3HO-

nemnHas peakuus, myrauus BRAF.

Introduction

Among the human thyroid malignancies,
papillary thyroid carcinoma (PTC) is the most
prevalent [1]. Tumors measuring less than 1
cm in maximal dimension are referred to as
microcarcinomas. Thyroid papillary microcar-
cinomas (PMCs) are mostly regarded as inci-
dental findings of indolent behavior [2]. How-
ever, on rare occasions such tumors may be-
have aggressively and give rise to local nodal
disease and distant metastases [3].

The BRAF™ " transversion is one of the
particular targets for investigations in differ-
entiated and anaplastic thyroid cancer [4] but
less is known about PMCs.

This study was set out to determine the
prevalence of BRAF exon 15 mutation in PMCs
and to elucidate the association between the
presence of mutated BRAF and PMCs’ morphol-
ogy and indices of aggressiveness.

Material and methods

Thyroid tissues. The study included 17
and 31 Japanese and Russian cases of PMC,
respectively.

DNA extraction. Microcarcinoma tissue
was microdissected from formalin-fixed par-
affin-embedded tissue sections under micro-
scopic control. DNA was extracted using Pro-
teinase K/phenol protocol.

BRAF mutation screening by direct se-
quencing. Mutational analysis of BRAF exon
15 was performed by PCR followed by direct
sequencing. Genomic DNA was amplified in
two 40-cycle rounds of identical PCR. The
products were resolved in agarose gel, ex-
cised, purified and sequenced.

Statistical analysis was performed using
Mann-Whitney rank sum test, Fisher’s exact test
and logistic regression analysis as appropriate.

Results

In the 48 microcarcinomas, BRA mis-
sense mutation was found totally in 13/48
(27.1%) of cases: 4/17 (23.5%) and 9/31 (29.0%)
in Japanese and Russian patients, respectively.

The patients’ gender, age at presentation,
lymph node involvement, presence of distant
metastases and histological variants of tumors
are summarized in table 1.

FT1799A
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Table 1

Association of BRAF "7*** mutation with patients’ clinical profile
and tumor morphology in the series of thyroid papillary microcarcinoma

BRAFT'™* | Wild-type BRAF P
All patients, n=48 13 35
Japanese/Russian 4/9 13/22 0.747%
Median age, years® 45.0 52.0 0.354
Gender, Female/Male 10/3 29/6 0.669
Lymph Node Metastasis, No/Yes 10/3 27/8 1.000
Distant Metastases, No/Yes 12/1 31/4 1.000
Tumor histotype — — —
Papillary 3 10 1.000
Follicular 1 15 0.036
Mixed papillary and follicular 3 5 0.664
Solid/trabecular variant 0 1 1.000
Mixed with solid/trabecular structures 6 4 0.015

& __ Difference in the BRAF mutational rate between Japanese and Russian groups.
® __ Here and hereafter results are presented for the combined Japanese and Russian PMC series.

Discussion

BRAF mutational rate in PMCs from
Japanese and Russian patients accounted for
about less then 30% of cases displaying insig-
nificant difference between the two groups
with distinct genetic background. Thus, BRAF
mutation is rather prevalent in PMC but in
contrast to macroscopic PTCs its rate is gen-
erally lower than that in the latter entity [5, 6].
In spite of this circumstance, our results sug-
gest determination of BRAF mutation in the
biological material derived even from small
sized thyroid tumors may be informative as a
means of preoperative diagnosis of PMC.

In the analyzed series there was a nega-
tive correlation between the BRAF mutational
frequency and follicular histotype of the tu-
mors, and on the contrary, the BRAFTY% rate
was elevated in the PMC with mixed mor-
phology characterized by the co-occurrence of
well-differentiated and less differentiated
(solid/trabecullar) structures. In PTC, BRAF
mutation is known to associate with conven-
tional histotype and it is nearly absent from
the tumors with follicular architecture. PMCs
are partly similar to PTCs in respect of nega-
tive association between BRAF mutation and
follicular morphology but do not prove corre-
lation with papillary growth pattern.

Analysis of nodal disease and distant metas-
tases association with BRAF mutation showed a
lack of such in PMCs demonstrating that the
presence of mutation cannot confine an aggres-
sive phenotype of a small tumor and in this way
it is not a predictor of metastatic potential.

Taken together, our data provide an addi-
tional argument indicative of certain differences
in PMCs’s and PTC’s biological behavior.

Conclusion

The results show that BRAF™"*** mutation is
a prevalent event in human thyroid microcarci-
nomas irrespectively of the genetic background
of adult patients. Mutated BRAF might be in-
volved in the control of tumors architecture and
growth pattern but its presence does not correlate
with manifestations of PMC aggressiveness.

Whereas BRAF mutation comprise a
common genetic alteration in conventional
PTC and PMC, a number of differences in
mutation-related associations between the two
types of tumors rather supports the hypothesis
that not all macroscopic PTCs may arise from
papillary microcarcinoma.
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COCTOSIHUE PEITPOJYKTUBHON CUCTEMBI 1 TUPEOUHOT'O OBMEHA
KPbIC-CAMIOB IIOTOMCTBA I IOKOJIEHMS, IIOJIYYEHHOI'O OT POOAUTEJIEU,
JJIUTEJBHOE BPEMSA HAXOJANBIINXCSA B 30HE OTYYKAEHUSA YADC

E.®. Konomis, I'.I'. Bepemako, A.M. Xoxocosckas, I'.A. I'opox

HNuctutyT pagnoduosorun HAH Bbenapycn, r. I'omenn

AnamuzupoBanu MophoyHKIMOHAIEHOE COCTOSIHAE PENpPOJIYKTUBHONW CHCTEMBI M THUPEO-
UJHOTO 0OMEHa y KpbIC-caMIIOB IepBOro nokosieHus (Fi), monmydeHHbIX OT poauTeneH, AIuTelb-
HOE€ BpEMsl HaXOJIUBULIMXCS B YCIOBHSIX PaJHMOaKTUBHOIO 3arpsi3HEHMsI, U BHYTPUYTpOOHOE pa3-
BUTHE KOTOPBIX NPOXOAWIO B 30HEe 0Tuy:xeHUA HADC. YCTaHOBIEHO, YTO Y ONBITHBIX KUBOT-
HbIX F| B Bo3pacte 3 u 6 Mec oTMedaeTcs MOBBILICHHE OTHOCUTEIbHON MacChl CEMEHHUKOB M X
IPUJIATKOB, KOJMYECTBA CIEPMATOTEHHBIX KIJIETOK, YPOBHSI TECTOCTEPOHA B CHIBOPOTKE KpPOBH,
aktuBHocTH JIIT" u comepxxkanusa JJHK (3 mec) B TecTukysipHON TKaHU. OJTHOBPEMEHHO Y KU-
BOTHBIX F| BBISABIISIETCS TMIOTUPEOUTHOE COCTOSIHUE, YTO BBIPAXKAETCA B CHM)KEHHUU YPOBHS TH-
PEOUAHBIX TOPMOHOB B CHIBOPOTKE KPOBU U AKTUBHOCTH JI€HOMIHA3BI B TKAHAX M€YEHU U MOYEK.
[TonyyeHHbIe TaHHBIE CBHETEIBCTBYET O BOSHUKHOBEHHMU HapyIIEHUH B MCCIEIyeMbIX CHUCTE-
Max OpraHu3Ma KpbIC TIOTOMCTBA EPBOTO MOKOJICHHUS.

KitoueBsle cioBa: katactpopa Ha HADC, mOTOMCTBO KphIC | MOKOIEHUs, penpoIyKTUBHAS
cuctema camuos, JIJII', CIAI', HyKJIeHHOBBIE KUCIIOTHI, TECTOCTEPOH, THPOKCUH, TPUHOATHPOHHH.

ANALYSIS OF REPRODUCTIVE SYSTEM AND THYROID METABOLISM STATE
OF RAT MALE PROGENY I GENERATION, OBTAINED AFTER LONG
LOW-INTENSITY IRRADIATION THEIR PARENTS IN CHERNOBYL ZONE

E.F. Konoplya, G.G. Vereshachako, A.M. Khodosovskaya, G.A. Goroch

Institute of Radiobiology of National Academy of Sciences of Belarus, Gomel

It rats progeny of first generation in the age of 3 and 6 month wich parents were exposed to
lonng low irradiation in Chernobyl zone testes weight indexes, amount of spermatogenous cells
of all types and their total number in a suspension of testes tissue, content of DNA and RNA, ac-
tivity of LDH and SDH in the testes tissue, contents of testosterone, T; and T4 in blood serum
and activity of deiodinase in tissue liver and kidneys were studies. The changes in morphofunc-
tional state of testes and thyroid status of progeny rats received from the parents (males and fe-
males) were found.

Key words: Chernobyl accident, rat progeny of I generation, male reproductive system,
LDH, SDH, nucleic acids, testosterone, thyroxin, triiodtyronin.



