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HUTOTEHETUUYECKUI AHAJIN3 YACTOTBI XPOMOCOMHBIX
ABEPPAILINI1 B TPEX ITOKOJIEHUSX CEMEN, IMTPOKUBAIOLINX
BbJ/IN311 CEMUITAJIATUHCKOI'O AAEPHOI'O ITOJIMT'OHA

ITpoBesien UTOTEHETHYECKH i AHAT3 YACTOTHI XPOMOCOMHEBIX a0eppaluii y IpesicTaBuTeNel Tpexokonenubix cemelt (P, F, F, —
30 cemeii, 247 genoBek), xkutenelt beckaparaiickoro paitona Boctouno-Kaszaxcranckolt o0macTi, MpUIIETraioero K TeppuTopHu
ObiBmmero CeMHUNManaTHHCKOTO SACPHOTO MOJKUIOHA, B CPABHCHUH ¢ KOHTpOIbHOM rpynmnoit (21 cembs, 172 denoBek) U3 He3arpss-
HEHHOM cenbekoit MecTHOCTH ObIBIIel Tanan-Kypramckoii obnactu Kaszaxcrana. CpegHerpynmnoBas 4acToTa KI€TOK ¢ XpOMOCOM-
HBIMHU aGeppallisiIMA B TPYIIIE MOJeH MepBOro MOKOICHHS, TIO/IBEPTIINXCS HEMOCPEICTBEHHOMY OOTyUCHHIO B pe3yIbTaTe B3pbIBa
snepHoit 6oMObI (aBryct, 1949 1.) (P, — nokonenue) — cocrasiser 6,2240,20%, nokonenus F, — 5,9540,15% u nokoneunus F, —
3,5540,16%. B KOHTpONBHOM TpymIle CPENHErPYIIIOBAs YaCTOTA KIETOK C XPOMOCOMHBIMH a0eppalusaMi cocTaBnseT: P —
2,6740,17%, F, — 2,7140,12 u F, — 2,5040,16%. [lonyueHHble pe3ylbTaThl CBUACTEILCTBYIOT O MPOJOIDKAIOMIEMCS BO3ICHCTBHM
pajiiaIiuy Ha jkuTeneil oGcIe0BaHHOTO PerHoHa U 00 OIpe/IeIeHHOM CHUKEHUH YPOBHS XPOMOCOMHBIX TTOBPEX/ICHUH Y TOTOMKOB
TPEeThEro BO3PACTHOTO MOKOMEHHS, YTO CBUJIETENLCTBYET 00 YMEHBIICHUH paJUal[iOHHOTO BO3JeHCTBHS Ha OyayImue MOKOICHHS.

KntoueBsie cioBa: abeppayua xpomocom, paououygcmeumenbHOCnb, A0epHbie UCHbIMAHUS, TUMBOYUMDbI, YUIMO2eHemuyec-
KUl ananus.

B Kazaxcrane, rae Gonee 40 1eT mpoBOAUIUCE  JTFOACH paHES HAMH OBLIO MPOBEACHO KOMILICKCHOS
HCTBITAHUA SIACPHOTO OpykHs Ha CEMHITATATHHCKOM — HCCICIOBAHUE TPEX MOKOICHUH CEMEH, TPOKHUBAIO-
SAOCPHOM IMOIUTOHE, MPOOJeMa TEHETHICCKUX MO-  IMUX Ha Tepputopun CeMUNanaTHHCKOTO HOJTUIOHA
CIICACTBUH OT MOHH3HMPYIOLIMX H3IYYCHHH UMEET U MOABCPTHYBIINXCS HEHNOCPEACTBCHHOMY OOMydUe-
ocoboe 3HaucHue. Beero Ha MOMUroHe B MEPHOA ¢ HUIO B PE3VIBTATE IMEPBOrO HA3EMHOT'O UCTIBITAHUS
1949 o 1989 rr. Ov110 poBeacHo 116 saepubIX nic-  sAepHOTO Opy2KUd B aBrycre 1949 roxa [6-10].

MBITAHUHA B OTKPBITOH cpeac u 340 mox 3eMIeH, T.¢€. Llenpro paHee mMpOBCICHHOTO HUCCICIOBAHUS
456 uz obwmero koauuecTBa 715 saepHbix ucmei-  Ob10: 1) cOOp 00pa3LOB KPOBU U CO3AAHUE OHOIO-
taHui, nposeacHHbIX B ObiBiieM CCCP [1-3]. TUYCCKON 0a3pl AAHHBIX TPEX MOKOJICHHUU CEMCH,

Honuzupyrommme H3nyy4eHUs OTHOCAT K HAaHOonee  MPOKUBAOLINX B PAHOHE MOTUTOHA U aHATIOTHYHBIX
MOIIHBIM MYTarcHHeIM (aktopaM. UHIymupoBaH-  KOHTPONBHBIX ceMel; 2) perpocnexrusnas FISH-6no-
HBIC paauanyeii TCHHBIC U XPOMOCOMHBIC MYTallMA  J03uUMETpUs ((pI0opecueHTHAS THOPUAN3aus
SBISIOTCS MPHYUHOU JCTCPMUHUCTCKHX (JIydeBas  i# Sifu) NONYIALNHA, TOABCPTHYTHIX BO3ICHCTBHIO
0O0JIC3Hb, COKPAIICHHE IPOAOKUTCIPHOCTY XKHU3HH, — PaJUalUH; 3) OMPEACICHHE YaCTOTH MHUHHUCATEI-
MOPAKCHUSI MMMYHHOM CHCTEMBI) M CTOXaCTHYEC-  JIMTHBIX MYTalUH B TPEX MOKOJICHUAX CEMEH, MoJ-
KHX (KaHLICPOTCHE3, BPOKACHHBIC ACCKTH H TOPO-  BEPrHYBLINXCS BO3JCHCTBHUIO PAIUALIH U COOTBET-
KH pa3BUTHS U Ap.) 3G PEKTOB, KOTOPHIC 3aBUCAT OT  CTBYIOLIMX MM KOHTPOIBHBIX ceMei [6-8].

JTO3BI, €€ MOINHOCTH M BPEMEHH, IPOIICIIIETO C Hna nccnenoBanus OblIM OTOOpaHBI CEMBH, B
MOMeHTa oOnyueHus. s oneHky AeHCTBUA paana-  KOTOPBIX PORUTETIHM OBIITH POKIACHBI IO MEPBOrO
LUH PUMEHSIFOTCS HECKOJIBKO MOAX00B. (DCHOTHITH-  SLACPHOTO B3PBIBA, MPOBEACHHOrO B aBrycte 1949 roxa,
YECKUM aHAITU3, U3YYaAIOIIUKN YaCTOTHI HACIEACTBEH- U UX JCTH, POKICHHBIC MOce ceHTsiOopst 1950 roaa.
HBIX 3a00NCBaHNH, BPOXKACHHBIX MOPOKOB pa3BuTHs  Bcero ObLTH MpoaHaTH3UPOBaHbI JAHHEIC, TIONTYYICH-
U PEMPOAYKTUBHYIO (PYHKIHIO; TUTOreHeTHUCCKHE  Hble v 1029 uenosek u3 83 cemel, MpoKUBAIOIIKX B
aHANTN3, U3YIAOLNHHA YaCTOTH HECTAOUIBHEIX H cTa- /7 AepeBHAX beckaparatickoro pationa Bocrouno-
OUITBHBIX XPOMOCOMHBIX abeppauuii, aneymmonanit  Kazaxcranckoit (6viBieli CeMunanaTHHCKOM) 00-

U CECTPUHCKUX XPOMATHIHBIX OOMCHOB B COMATH-  JacTU. B kauecTBe KOHTPOI Oblila HCIOIb30BAaHA
YECKHUX KJICTKAX YEJIOBEKA, MOJCKYSIPHO-TEHETU-  TPYIIA THOACH, IPOKUBAKOINAS HA HE3ATPSI3HEHHOM
YECKHUH aHaNmH3, MO3BOJSMIOMMHA HU3vuaTh reHHbsle  Tepputopuu (Kapatansckuii paiion, OpiBimas Tamapr-
MYTaIMK B COMATHYICCKUX U MOJIOBBIX KieTKax [4,5].  Kypranckas o0macts). Bospacr, corpaibHO-3KOHOMHE-

s OUEHKH FEHETHYECKOrO PUCKA ACHCTBHS — YECKHE H KIMMATO-TeOrpadiuecKue VCIOBHS MPOXKH-
HMOHUBHPYIOLICH paarianyy Ha OYAVINHUE MOKOICHUS  BaHWs B 00eHX rpymnmax cosnajiami. B pesynbrare
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MPOBEICHHOW padoTHl OblIa co3aaHa OHONIOruyvec-
Kas 6a3a JAHHBIX JUTUTEITBHOTO XPAHCHUS, COCTOSIIAS
u3 3amoposkennbrx mumborutos, JJHK 1 oOpasuos
kposH [8].

Hannas Gaza 00pa3ioB, MPeACTaBISIOIast COO0H
3amMopokeHHYI0 nepudepuucckyro kposb (-20°C),
KPHOKOHCEPBUPOBAHHBIC KYJIBTYPHI TUM(POLUTOB
(-196°C) u ob6paszusr JHK (-80°C) mpeacrasure-
et 40 Tpexnokonennbix cemei (P, F, F,— 360 ue-
J0BEK), npoxuBaroumx BOau3n CeMUNaIaTHHCKOTO
SOCPHOTO MONIUTOHA ¥ COOTBETCTBYIOLIHE 00pa3Lbl
MPSACTABUTEICH KOHTPOIBHOH Moy isiiiud (28 cemet,
254 genoBeka) XpaHUTCS B 1aDOPATOPHHU MOICKY-
naapHO# reHetuku MHCTHTYTA OOIIECH TEHETHKH U
nuroigorud. B Hacrogmee BpeMs 3TH 0Opasibl
AKTHUBHO UCHOJIb3YIOTCS /151 OLICHKH XPOHHUUYSCKOTO
BITUSIHHUS] MOHU3UPYIOLICH PalHAIliN HA JFOACH C UC-
MOJTb30BAHUEM HOBBIX MOJICKY/ISIPHO-TCHETUICCKHAX
METOZOB M MOAXOJOB.

MzyueHne nHIUBUYAIbHOM P IHOYYBCTBUTS/Ib-
HOCTH YCTOBCKA SBILICTCS OJHUM U3 HauOomee mep-
CICKTUBHBIX HANIPABICHUN PaIUALIMOHHON TeHETHKH.
Bo3spacTanue 4acTOThI OHKOIOTHUECKUX,, CEPACUHO-
COCYIUCTHIX U APYTUX MYJIbTH(DAKTOPHUATIPHBIX 3a-
0oJIeBaHU, PA3BUTHE KOTOPBIX 3aBHCUT KAaK OT I'e-
HCTHYCCKUX, TaK U OT (PAKTOPOB BHEIIHEH CPEIbI,
CTaBUT BOMPOC O BBIACICHUHU TPy MOBBIIICHHOTO
PHUCKA, UMEIOIIUX HAUOOIBIIY IO 1y BCTBUTCIBHOCTD
K BO3JCUCTBHUIO TCHOTOKCHUYSCKUX arcHTOB. Paauvo-
YYBCTBUTCIHHOCTD OMPEACTICTCS MHOTUMH (DaKToO-
paMu, Cpeau KOTOPBIX BBLACTSIOT. CIIOCOOHOCTB K
penapanuu, CTeIeHb AKTHBHOCTH META00IMICCKUX
MPOLIECCOB, CKOPOCTh OKUCINUTEIbHO-BOCCTAHOBH-
TCIBHBIX PCAKLHH, (PU3NKO-XUMHUCCKUX K OHOXUMH-
Yyeckux npoueccos B knetke. Kpome storo, paano-
YYBCTBUTCIBHOCTD SIBJISCTCS WHAMBHAYAIbHBIM
MMPU3HAKOM, BAPbHUPYIOIIUM OT HHAWBH/IA K UHIHBH-
Iy B MPEACIax OAHOrO BuAa. BakHEHIIUMH reHe-
TUYICCKUMH XaPaAKTCPUCTUKAMH, ONMPEACISIIOIUMU
PaArOYYBCTBUTEIBHOCTD, SIBJSICTCS TOJIUMOPG UM
JHK-penapupyromux reaos [11].

B ¢Bs13u ¢ BBIIICU3TOKEHHBIM BO3HUKACT HEOO-
XOAUMOCTD U3YUCHUS HHAUBUIAYATbHON PAIHOPCIH-
cTeHTHOCTH U 3 (deKTa pasuanui HA MOMYISIUN
JEOZEH, KOTOPBIC MOABEPTAIUCE PEIYIAPHOMY BO3-
JCHUCTBUIO MAJIBIX J03 PaAHALUH HOHU3HPYIOMICTO
W3TYUCHHSL.

Jis ananu3a MHIUBUAYATBHOM PaHOYyBCTBH-
TEMBHOCTHU U PaIUOPE3UCTCHTHOCTH, OLICHKH paJna-
LHOHHOTO OOTYYCHH S HA 3A0POBBE JIOACH, YKUBYIIHX

Ha TeppuTopuu OpiBIero CeMHUNAaIaTHHCKOTO SIEp-
HOT'O TIOJIUT'OHA MBI PELININ ONPEIACTUTE POJIb BKIIA-
ma nomamopdusma renos JIHK penaparn (XRCC1,
XRCC3) u nomumop rizma reHOB Ty TATHOH S-TPaH-
chepas (GSTT1, GSTMI1), oTBeTCTBEHHBIX 34 JAC-
TOKCHKALINIO KCCHOOMOTHKOB B WHAVKIHIO XPOMO-
cOoMHBIX a0eppauuii. Mccneaosanus nocneqHux et
MOKA3all, YTO HU3MCHEHHS PyHKUMHA (HEPMEHTOB
JETOKCUKALIUN KCCHOOHOTHKOB MOBHIIIAIOT BOCIIPH-
MMYHBOCTh OPraHU3Ma K BPCAHBIM BO3ACHCTBHSIM
U, KaK CIICACTBUC, K YBEIHYCHHIO YaCTOTHI MyTa-
LUH U PUCKA OHKOJIOTHYCCKUX 3a0oieBanmil [12, 13].

C ucnons3oBaHueM 1a00paTOPHOH Ga3sl OHOI0-
THYCCKHUX 00pa3LoB MBI HCCIICIOBATH HOTUMOPHU3M
renoB pemnaparuu (XRCC1 arg'trp, XRCCI
arg®®gln, XRCC3 trp?*'met), reHOB ACTOKCHKAIIMH
kcenoomnotrkos (GSTT1, GSTMI) [14,15].

PaapanmonHO-HHAYHHPOBAHHBIC XPOMOCOMHEIC
aleppainyy COXpPaHSIIOTCSA JIUTEIBHOC BPEMS: UX
obHapyxuBaroT uepes 20-30 geT nocne o0 yUCHuUS.
IJTH JaHHBIC CBUACTEIBCTBYIOT O BO3HHKHOBCHHH
XPOMOCOMHOH HECTaOUIBHOCTH V OONTYYEHHBIX
T0AEH, SIBISIOMICHCS UCTOUHHUKOM XPOMOCOMHBIX
MYTALMH, TCPEAAIOIINXCS ATUTETBHOE BPEMSI B PAAY
KJICTOYHBIX MMOKOJICHUH B OTCYTCTBHH BO3ACHCTBHS
BHEIHUX (akTopos. [lokazaHo, 4To Mo YBEIHUICHUIO
YACTOTHI HHAYLIHUPOBAHHBIX XPOMOCOMHBIX HAPYIIC-
HUH OT €CTECTBEHHOI'O CIIOHTAHHOTO YPOBHSI, MOK-
HO CYAHTH O CTCTIICHH MYTATCHHOI'O BO3JCHCTBHS
paauanyy 1 XUMHYCCKHUX BCIICCTB HA OpraHusM [ 16],
MPHYEM IO MPeodIaAAI0IMKIM THIIAM XPOMOCOMHBIX
MEPECTPOCK MOXKHO B OIPEACICHHOH MEPE OTITHYUTb
BJIMSHHE PaAUALIMOHHBIX MYTATCHOB OT XHMHUYCCKHX.
Hannyamurvn MapkepaMu paJuaioHHOTO BO3ICH-
CTBHS ABIICTCA YacTOTa adeppanuii XpOMOCOMHO-
ro TUMNA. AUICHTPUKOB, MAPHBIX ALCHTPUUCCKUX
(dbparMeHTOB U LCHTPUUSCKUX Koell [16].

Lenpro HacTosmel pabOTHI SBIACTCS H3YUCHHE
MOJTHOT'O CIICKTPA XPOMOCOMHBIX abeppanni B Kyilb-
Type IuM(OIMTOB MepuEPUICCKON KPOBH MPEACTA-
BUTEJIEH TPEX MTOKOJICHUH CEMEH, MPOXKUBAIOLITUX HA
TeppuTopuu ObiBIICT0 CEMUTATATHHCKOTO UCITBITA-
TEMBHOTO MOJUTOHA M MOABCPTHYBIUNXCS BO3ICH-
CTBHIO PAANUALIUH JUTS aHATH3A KOPPEIISILIMH MEIKAY
nojmmopduzmom reros JIHK-penaparwn u vacroroit
XPOMOCOMHBIX abeppaLyii v OLICHKH HHANBHAYATBHOH
PaaAnOYYBCTBUTEIBHOCTU U PAAHOPE3UCTCHTHOCTH.

MaTepuajbl H MeTOABI HCCJEAOBAHHS.
Marepuanom HccaeJ0BaHUS ABUIUCH 3aMOPOXKCH-
Hele (-196°C) nzonuposanHbic TUMGOLUTHI HEPH-
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dbepuueckol KpoBH, B3AThIC OT 247 KOPESHHBIX
xkutened beckaparatickoro paiiona Bocrouno-
KazaxcraHnckol o6nacty, HaxXOAALIETOCSH B 30HE
Ype3BEHIYAHHOTO PagHaIlMOHHOTO pHCKa (n03a
BozackicTBus Ha HaceacHue 100 63p u BhIIE 3a
BeCh mepuon ucneitaHui). OOnyueHHas rpymnmna
npeacTasieHa 30 ceMbIMH, WICHB KOTOPOH MpH-
HAaJEXKAIH K TPEM BO3PACTHBIM ITOKOJCHUIAM
(P,.F, uF,), npoxusaromux B aepesHax: Jlonaonb,
Bboxaene, Yepemymku, Yaran u Moctuxk (puc. 1,
Taba. 1).

B kadecTBe KOHTpOJs Obljia MCIOAb30BaHA
koropta gwoach (172 yenoseka, NpeaCTaBUTSIH
21 cempy, P, F, u F.), nposxuBaromux B m. ¥mro-
6¢, Mzepxunck u Kanaranan 6sBried Tamabikyp-
raHckoit oonactu [7, 8]. UIMEIOTCS JaHHBIC AaHKSTH-
pOBaHMUS JTIOACH, B XOC KOTOPOTO YIUTHIBATHN: BO3-
pacT, MmoJI, HALMOHANBHOCTh, TPO(ECCHOHANbHBIN
CTax, KYPSHHE, YITOTPEOICHHUE aTKOTOJIbHBIX HATTHT-
KOB, MCIUIIMHCKHUEC TAaHHBIC U ap. BriOopouHsie nan-
HBIC aHKCTHUPOBAHMUS |7, 8], HIMCIOIIHC 3HAYMCHUC I
JAHHOTO MCC/ICIOBAHMS, MPEACTABICHBI B TA0I. 2.

1949-1962
Bricoxkoe 3arpsisHenne

v

Py 1926-1948

116 sepHBIX TecTOB:
30 moA3eMHBIX
86 atMocdepHbIX

:: F; 1950-1990
1965-1989
Huskoe 3arpsasaerne
340 noazeMHBIX — F> 1970-1995
B3DBIBOB

Puc. 1. Pojocnosaas Ha npuMepe oOTydeHHON ceMbH

Ta6n1/1ua 1. PereSeHTaTI/IBHBIe JaHHbIC ITO 06J'Iy‘IeHH]>IM H KOHTPO/IbHBIM HNOIIYJIHITHAM

KomuuecTBo Po F1 F1 F2 Obrmmee
ceMeit otery MaThb CLIH | JKeHa | JodYb| MyX | BHYK | BHydYKa

O0nydenHasi rpynmna 30 247
Jlonons 8 8 8 15 4 9 2 8 12 66
Bonene 9 9 9 20 6 16 3 10 81
Kanonepxka 10 10 10 16 7 7 4 13 10 77
Yaran 1 1 1 1 2 1 7
HepeMymku 1 1 1 3 5
MocTrk 1 1 1 1 4 1 2 1 11
Kontpoan 21 172
JIzepxuHCcK 5 5 5 7 2 10 3 34
Ymrobe 8 8 8 14 6 7 1 10 61
Kanaranan 8 8 8 18 7 11 15 75

Ilepen Ky b THBHPOBAHHEM ITPOBEITH PA3MOPAKHU-
BaHUE TUM(OLUTOB. XPaHALIUECS B )KUIKOM a30Te
KPHONPOOUPKH OBICTPO Pa3MOPaKUBAIIH B BOJSHOU
6ane npu +37°C u nomemanu B cpexy RPMI 1640
(pupma “Sigma”, CIIA), comepxamyro 15% cbi-
BOPOTKH KpymHoro poraroro ckota (FBS). Knetku

cobupanu teHtpudyruposanuem (250-g). Ilocne
MOCYCTA KUBBIX KJICTOK MPOBOJUIA PEKYIbTHBU-
poBanue gumdorutoB no meroxy Moorhead B Te-
qeHuC 48 wacoB 10 cTaawu mepsoro mutosa [17].
3a 1Ba yaca A0 OKOHUAHUS Ky IbTHBUPOBAHUS BBOA-
JIV KOJTXWMIITHH JI0 KOHCUHOM KOoHIeHTparmu 1,25-10°M.
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Tabmuma 2. I'engepHble, Bo3pacTHBIE, YTHHYeCKHE JaHHbIE H OTHOIICHHIO K KYPeHHIO
y HpeacTaBHTeell 00IydeHHOl 1 KOHTPOJILHOIl KOropT

OO6nydeHHas rpymma, gef., % Kourtponsnas rpynna, uen, %
Tlon MYIKCKOM 129 (52%) 88 (51%)
JKCHCKUH 118 (48%) 84 (49%)
Tloxonenus Po 60 (24 %) 42 (24%)
Bospact 68,95%1,01 70,00%1,21
F1 122 (50%) 85 (50%)
Bospact 40,08140,54 37,5140,32
F2 65 (26%) 45 (26%)
Bospact 24.7540,59 21,5640.,66
Po
Tlon MYIKCKOM 30 21
JKEHCKHUH 30 21
Kypenue Jla 14 (23%) 13 (31%)
Her 40 (67%) 24 (57%)
Bpocun 6 (10%) 5 (12%)
HarmmonansHoCTH Kazax 34 (57%) 16 (38%)
Pycckuit 18 (30%) 26 (62%)
Hewmerng 5 (8%) 0
Ykpausner 3 (5%) 0
F1
Tlon MYIKCKOM 67 42
JKEHCKHUH 55 43
Kypenue Jla 28 (23%) 24 (28%)
Her 79 (65%) 54 (64%)
Bpocun 1(1%) 7 (8%)
HarmmonansHoCTH Kazax 76 (63%) 39 (46%)
Pycckuit 36 (29%) 46(54%)
Hewmerng 9 (7%) 0
Ykpausner 1(1%) 0
F2
Tlon MYIKCKOM 32 25
JKEHCKHUH 33 20
Kypenue Jla 1(2%) 1(2%)
Her 64 (98%) 44 (98%)
Bpocun 0 0
HarmmonansHoCTH Kazax 35 (54%) 26 (58%)
Pycckuit 21 (32%) 19 (42%)
Hewmerng 7 (11%) 0
Ykpausner 2 (3%) 0
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