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OBLIASA XAPAKTEPUCTUKA PABOTbI

AKTYyaJbHOCTh _TeMbl. Atnantudeckuil jocock (Salmo salar L.), mpoxomayio dopmy
kotoporo Ha eBpormeiickom Ceepe Poccuu Ha3bpIBalOT CEMroM, SIBISETCS OJHUM U3
HanOoJiee IIEHHBIX BHUJIOB MPOMBICIOBBIX PbIO, OOUTAIONIUX Ha ceBepo-3amnaje Poccuiickoit
Oenepanun. C KaxIpIM TOJOM BO3PACTAET 3HAYECHUE 3TOTO BUJA KaK 0OBEKTa CIIOPTUBHOTO
pPBHIOOJIOBCTBA M AKBaKYJIbTYphl. ATIAHTUYECKUN JIOCOCHh 3aXOJUT Ha HepecT OoJjiee ueM B
150 pex Poccum wm pasmHOXkaercs mnpumMepHo B 550 npuTOKax O3THX PEK, 4YTO
CBUJICTCIILCTBYET O 3HAYUTEIBHOM BHYTPHBHIOBOM pa3HooOpasun (Kazakov, 1993;
KazakoB-Becesos, 1998).

K Hacrosmemy BpeMEHH, IO OIICHKAM CIICIIHAJIUCTOB, COCTOSHHUE TMOMYJISIUN
aTJIAHTUYECKOTO JI0cOoCs B BojoeMax Poccum pocturiio kputudeckoro yposHs (Iletpenko,
Tutos, 1999; Kynepckuii, 2001; Marumor u gp., 2010) m ux Oyaymiee CI0XKHO
nporuosupoBath (Becenmos, Kaszakos, 1998; Lajus et al., 2001). B cuny sTux mnpuyuH,
M3YYCHHE OMOJOTHYECKOTO Pa3HOOOpa3us W OICHKA COCTOSIHHS MPUPOIHBIX IOMYJISIIAN
3TOTO BHUJIa, COXPAHUBIIUXCS IO HACTOSIICTO BPEMEHH, SBIISIOTCS BEChbMa aKTyaJlbHBIMH.

OnauM u3 HambOosee MHOOPMATHBHBIX MOAXOJ0B K M3yYCHHUIO OMOpasHOooOpasus u
COCTOSIHUS ~TIOMYJISIUA  pPBIO  SBJISICTCS  aHAJIM3 HW3MEHYUBOCTH  MOPQOJIOTHUSCKHX
MPU3HAKOB, KOTOPBIN MO3BOJISICT OLIECHUBATH TPUCITOCOOUTEIIBHBIE OCOOCHHOCTH TTOMYJISIIAN
K JIOKQJbHBIM YCJIOBUSM OOMTaHHWS W CTaOWJIBHOCTH Pa3BUTHS OcCOoOEH B pa3IMYHBIX
nonysanusax (3axapos, SI6mokos, 1985; 3axapos, 1987). B c¢Bsi3u ¢ 3tuM, 0c000€ 3HAUCHHE
prOOpeTaeT UCCIeJOBAaHNE OCTEOJIOTMYECKUX MPU3HAKOB Yepera, OCKOIbKY U3BECTHO, YTO Y
BceX BHIOB cemelictBa Salmonidae waGmromaercsi 3HAUMTENbHAS BHYTPHU- W MEXKBHIOBAs
M3MEHYHBOCTH 3THX rpu3HakoB (Tchernavin, 1937; bepr, 1955; lopodeera, 1967, 1975, 1982,
1985, 1989, 1998; CeeroBumoB u ap., 1975; lllanomuukosa, 1975; CaBauroBa u ap., 1977;
Bacuibesa, 1980, 1983; Pomanos, 1983; Kirczuk, Domagala, 2003). Oanako Ha (GoHe XOpOIio
W3YYCHHOH MEXBHIIOBOM OCTEOJIOTMYCCKOW W3MEHYHMBOCTH, CBEICHUS O BHYTPUBHUJIOBOM,
MEXKITOMYJIIITHOHHON M3MEHYMBOCTH OCTECOJIOTHYECKUX TMPU3HAKOB Yy JIOCOCEBBIX PBIO
HeMmHorouncineHusl (BacunbeBa, 1977, Mensenesa, 1980; Medvedeva, Savvaitova 1981;
Cepruenxko, 1982; 3enunckuii, 1976 6, 1985; Pomanos, 2008).

BcnenctBue cokpalieHusi YUCICHHOCTH MPHPOTHOTO ATIIAHTHYECKOTO JIOCOCS BCE
OoJipllice 3HAYCHUE C KaXIbIM TOJOM MPUOOpETaeT KyJIbTHUBHPOBAHHE PBIO ATOrO BHJA,
KOTOpPO€ TPOBOJUTCS B JBYX HANpaBICHUSX: I HCKYCCTBCHHOTO TIOUICPKaHUS U
BOCCTAHOBJICHUSI TOMYJISIMM, a TaKXke I TOBapHOTO BhIpAllMBaHUA. MOJIOAb PHIO,
MOJlydeHHass W BBIpAlICHHAas B YCIOBHSIX pPBIOOBOJHOTO 3aBOJIa, BBIMYCKAaeTCS B
€CTECTBEHHBIC MECTOOOUTAHHUS ISl TIOMOJHEHUS MPUPOIHBIX MOMYJISAIUi. B cBs3u ¢ 3THM,
OIICHKa Ka4ecTBa KyJIbTUBUPYEMOUW MOJIOIU pHOOpeTaeT 0coboe 3HaYeHHE.

He.]'lb HCCACAOBAHUA — H3YUCHUC H3MCHYHMBOCTH  OCTCOJIOTHYCCKHUX  IIPU3HAKOB

aTJAHTHUYECKOI'0 JIOCOCS B €CTECTBEHHBIX YCIOBHUSAX WM IPU KYJIbTHUBUPOBAHWH, U OILICHKA
BIIMSIHUS Ha HUX PHIOOBOJIHBIX MEPOIIPUSTHH.



33}13‘11/] HUCCJIECAOBAHVA:

1. Ha ocHoBaHuMM H3y4Y€HUS HM3MEHUYMBOCTU OCTEOJIOTMUECKHUX XapAKTEPUCTUK OLEHUTHh
creneHb AuddepeHnnanu MOJOIU JIOCOCS W3 MPpUPOAHBIX mnomysiiuit CeBepo-3amana
Poccun.

2. OueHuTh BIUSHUE YCIOBUH pBHIOOBOAHBIX 3aBOOB (CeBepo-zamama Poccum Ha
OCTEOJIOTUYECKHE MPU3HAKU MOJOAM AaTIAHTUYECKOTO JIOCOCS MYTEM CPaBHUTEIHHOIO
M3yYeHUS KyJTbTUBUPYEMBIX H TEHETHYECKH CXOTHBIX PHIO U3 IPUPOHBIX MOIYIISIIIHA.

3. WByuntp BiusHWE OHWOTEXHOJOTWH, NPUMEHSIEMBIX B YCIOBHSX aKBAaKyJIbTYPHI
(BakUMHAUMK M TOJOJAHMS), HA CTENEHb M3MEHYMBOCTH OCTEOJOTMYECKHX MPU3HAKOB Yy
aTJIAaHTUYECKOTO JIOCOCH.

TeopeTHnueckoe 3HAYEHHE ¥ __HAy4YHAsi HOBH3HA. HaCTOHHIaSI pa60Ta ABIIACTCA

0000IIalONUM  CPaBHUTEIHLHO-MOP(OJOTUUECKUM  HCCIECIOBAHHUEM  HM3MEHUYHUBOCTH
OCTCOJIOTMYCCKMX TIPU3HAKOB AaTJIAHTUYCCKOTO JIOCOCS W3 BOCBMH  E€CTECTBEHHBIX
TOMYJISIUHN, a TaKKE BBIPANIUBAEMOT0 Ha YETHIPEX JOCOCEBBIX PHIOOBOJHBIX 3aBOJIaX U B
YCIIOBUAX 3KcriepuMenTa. [ 25 BEIOOPOK phIO MOTydYeHbl JaHHBIC TI0 10 MEpUCTUYECKUM
n 48 TUTACTUYECKUM OCTCOJOTHYECKMM TpHU3HAKaM. BriepBble TMOKa3aHbl CTAaTHCTHYECKU
3HAYUMBIC PA3THUUS MEXKIy MOJIOABIO JIOCOCS M3 MPUPOIHBIX momyssiui CeBepo-3amnaaa
Poccun mo mpu3HaKaMm, XapakTepU3YIONIMM 4YHCIO 3yO0OB W (QoOpMy KOCTeH uepera.
BrlIsBIICHO BIMSTHUE YCIIOBUHN KYJIbTHBUPOBAHUS PHIO Ha pHIOOBOJHBIX 3aBO/IaX HA PAa3BUTHE
OCTEOJIOTUYECKUX TpU3HAKOB. [loka3aHo, YTO B YCIIOBUSX aKBaKyJbTypbl Ha pa3BUTHE
KOCTEH 4eperna JI0COoCs OKa3bIBAIOT BIMSIHUE Takue (DaKTOPhI, KaK BaKIIMHAIIMS U TOJIOJAHNUE,
KOTOpBIE TIPUBOAAT K TOBBIINICHUIO YaCTOTHI JedOopManuii M yMEHBIICHHIO CKOPOCTH
pa3BUTHUS KOCTHBIX CTPYKTYP.

IIpakTHUYecKOe 3HAYeHHeE. PCSYJ'IBTaTBI IMPOBCACHHOTO HCCICAOBAHUA  ITO3BOJIMIIN

BBIJICJIUTh MPH3HAKM KOCTEH ueperna (XapakTepHU3YIOIIHE YHCIO 3yO0O0B U (OopMy KOCTEH
yeperna), KOTOPbIe MOTYT OBITh HCIOJIb30BaHbI JUISi MOHHUTOPHHIA Pa3BUTHUS CKEJICTHBIX
o0pa3oBaHUil y aTJIAaHTUYECKOTO JIOCOCS B ECTECTBEHHBIX YCIOBHUSX U aKBaKyJbType.
Paznuumns mo »TUM mOpU3HAKaAM MEXAY MOJIOABIO JOCOCS M3 MPHUPOAHBIX MOMYJAIHA U
KyJIbTUBUPYEMO Ha pPHIOOBOJHBIX 3aBOJIAX MOJIO/AbIO, BEPOSTHO, CBHJIECTEIbCTBYIOT O
HECOOTBETCTBHHM KOPMOB, MPUMEHSIEMBIX B PHIOOBOJHBIX MpOIECCaX, €CTECTBEHHOM MHUIIe
jmococedl. BpIsBIEHO, YTO OTHOCUTENbHBIE pa3Mepbl CPETHENOMBS3BIYHON  KOCTH
(ceratohyale) MoryT OBITH HCIIOJIB30BAHBI B KaUECTBE MAapKEPHOTO MPH3HAKA JUISI OICHKH
pa3BUTHsI CKEJETHBIX O0Opa3oBaHMl y pHIO TOCIEe BaKIHWHALUKA TOJUBAJICHTHBIMU
BakimHamu. [loka3aHo, YTO y HMCKYCCTBEHHO BBIPAIIMBAEMOTO ATIAHTHUYECKOTO JIOCOCS
TpexHeNenbHOe Tojonanue B Bospacte 40 Hemenb MOXKET OBITH HCHOJB30BAHO JUIS
MOBBINICHUS CTAOMIIBHOCTH Pa3BUTHUS KOCTHBIX CTPYKTYP.

Anpobdamusi___pa6orbl. Marepuansl jauccepranuu  Obliu  mpexacraBiaeHsl Ha VI

PernonansHomn HayYHO-IIPAKTUYECKOU KOH(pepeHITNH «IIpobnemsr W3yYECHMUS,
pPallMOHAJIBHOTO HCIOJIb30BAaHUSA M OXpaHbl NPUPOAHBIX pecypcoB bernoro Mops»
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(benmomopck, 2001 t.), 10-m EBponeiickom Mxtnonormueckom Konrpecce (ECI X) (Ilpara,
Yexus, 2001 r.), HayuHoi koH(pepeHIUH «IIpobnembl BOCIPOM3BOJACTBA, KOPMJIEHUS U
O00psObI C Oo0NEe3HSMU pPBIO MpU  BHIPAIIMBAHUM B HCKYCCTBEHHBIX YCJIOBHSIX)»
(ITerpo3zaBoack, 2002), SALGEN Quantitative/Experimental Workshop (Appemonmo,
Wcnanus, 2002), I Mexnynaponnoil koHpepenuun «buonorndyeckue pecypcebl bemoro
MOps W BHYTpeHHUX BoaoeMoB Espomneiickoro Cesepa» (CrikTbiBKap, 2003), 11-m
EBponeiickom Mxtronoruueckom Konrpecce (ECI Xl) (Tammun, Dcronus, 2004), VII
Hayunoit ceccun Mopckoit buonorudeckoit Cranuuu CIIOI'Y (Cankt-IletepOypr, 2006),
Urennsix nmamsatu H.JL. T'epOunsckoro (Cankrt-IlerepOypr, 2006), I u Il Mexaynapoanbix
coBelaHusIX «MexauCUMIUIMHApHBIE TOJIXO0Jbl K H3y4deHHIOo ckeneta pbio» (TaBupa,
[Mopryramus, 2009, 2011), a Ttakke Ha Hay4yHbIX ceMmuHapax HMHcturyta Mopckux
Uccnenoanuii (IMR, Martpe, Hopserus), HammonanpHoro Wuctutryta HWccnemoBanuii
KopmoB u MopenpoaykroB (NIFES, bepren, Hopserus) u xadeapbl HXTHOJIOTUU U
rugpobuosnorun CIIOI'Y (Cankr-IletepOypr).

Hyo6aukanuu. [lo teme muccepramuu omyOiaukoBaHo 19 paboT, M3 HUX B M3JAHUSX,

pexkoMeHioBaHHbIX BAK — 5.

CTpyKTYpa U 00beM auccepranmu. /luccepraius COCTOUT U3 BBEICHUS, 6 I1aB, BHIBOJIOB,

CIHUCKa JHUTepaTypbl M mnpuioxeHus. Pabora wusznoxkena Ha 220 crpanumax (6e3
NPUIIOKEHHUA), coaepkuT 27 tabnui U 15 pucyHkoB. CIUCOK LHUTUPOBAHHOW JIUTEPATYpPhI
coaepxkut 442 ncrounuka, B ToM yucie 304 — Ha HHOCTPaHHBIX S3bIKaX.

Baaronapuoctu. Beipakaro riry0okyto npuszHaTenbHocTh J1.J1. Jlaitycy, moa pykoBoiCTBOM

KOTOpOro Hactosimas paborta Obuia Hayata B maructparype, u [[.A. UmuneBckomy —
HAyYHOMY pPYKOBOAMTEN0 pPabOThl BO BpeMs oOyueHus B acnupantype. OcoOyio
OmaromapHocTs Bbpakaro H.B. MakcumoBuuy, A.A. MaxpoBy u B.C. ApramoHOBOIi 3a
BCECTOPOHHIOIO MOMOIIb B XOJE BBINOJIHEHUS NAHHOTO uccieaoBanus. biaaromapro M.IO.
AnekceeBa, A. bepra, A.B. 3y6uenko, 1.B. Kononosa, A.A. MaxpoBa, C.®. TurtoBa, T.
Xancena, IL.I'. ®pennganna, B.A. llupokoa u W.JI. lllypoBa 3a HEOLIECHUMYIO MOMOIIb B
coope Marepuana. S mpusHatenpbHa A.B. bamymxkuny, O.C. BockoOoiinukoBoi, A.B.
HeenoBy u JL.II. ®istynHCKOM 32 KOHCYJIBTAIMU 110 TEME UCCIICIOBAHUS.



BBEJIEHUE

B pasnene «BBenenne» 000CHOBaHA aKTyalbHOCTh pa0dOThI, CPOPMYJIMPOBAaHbI LETH U
3aJaud  UCCIIEIOBAaHUS, JaHa KpaTKas XapaKTepUCTUKAa Marepuaisa U METOJOB,
WCIIOJIb30BAHHBIX JIJIS1 PEILEHUS [TOCTABICHHBIX 3a/1a4.

I'naBa 1. OB30P JIUTEPATYPbI

B rimaBe mpoBOOUTCS aHaNU3 JIUTEPATYphl, MOCBSIIEHHOM MOPQOIOTHYECKON
M3MEHYMBOCTH ATJIAHTUYECKOTO JOCOCS M HEKOTOPBIX JAPYTUX BHUAOB JIOCOCEBBIX DPHIO B
€CTECTBEHHBIX U NCKYCCTBEHHBIX YCIOBUAX. [ 1aBa COCTOUT U3 TpeX MOIIJIAB.

1.1. TlpuBeneHsl nuTepaTypHble CBEACHHUS O MOP(OJIOrHYECKUX pa3IuYMsIX,
BBISIBIEHHBIX MEX/Ay aTJIAHTUYECKUM JIOCOCEM U3 pPa3HbIX MNPUPOAHBIX MOIMYJISIIHIMA.
OTAenbHO PACCMOTPEHBI MEXKIOMYJISAIMOHHBIE MOP(OJIOrHYecKUe Ppa3inyusl y MOJOIU
(mecTpsATOK, CMOJITOB), U B3POCIBIX PbIO E€BPONMEUCKOW M CeBEpOaMEpPUKAHCKOW yacTei
apeana. IlpuBeaen aHanu3 @axkTOpoB, KOTOpbIE OKAa3bIBAIOT BIUSHUE HA pa3BUTHE
MEPHUCTHUYECKHUX U TUIACTUYECKUX MPU3HAKOB Y JIOCOCEBBIX PHIO.

1.2. Dta nmoarnaBa MOCBSIIEHA aHAIU3y HMMEIOIIUXCS CBEICHUI 00 H3MEHYMBOCTH
MOP(]OJIOrHYECKUX TMPU3HAKOB JIOCOCEBBIX PBIO B YCIOBUAX aKBaKyJIbTypbl. OcoOeHHOe
BHUMAaHHME yJEJICHO aHaliu3y BIMSHHUS YCIOBMM  BBIPAIMBAHMS Ha  Pa3BUTHUE
MOP(}OIOTHYECKUX MPU3HAKOB Y KYJIBTUBUPYEMBIX PHIO.

1.3. B noarnaBe mnpoBoaATcS CBeACHUS O (QIAYKTYHpYIOIIEW acUMMETpUu
(HeHamnpaBiieHHbIC OTKJIOHCHHsS OT CTpOroi OmiatepanbHOi cuMmerpun (3axapos, 1987))
pei0. TlokazaHo, 4TO ypoBeHb (IYKTYHPYIOUIEH acUMMETpPUU SBJSETCS TMOKa3aTeleM
CTaOUJILHOCTH PA3BUTHUSL OpPTaHU3Ma, U MOKET OBbITh MCIOJIB30BAH JJIS OLIEHKH COCTOSHUS
IPUPOJHBIX U KyJIbTUBUPYEMBIX MOMYJISIUN PHIO.

I'naBa 2. MATEPUAJI U METO/JbI

2.1. B pabote mpoBeneH aHaiu3 8 BBHIOOPOK MOJIOJIW aTJIAHTHYECKOTO JIOCOCS W3
MPUPOJHBIX TOMYJSIUN, 5 BBIOOPOK MOJOIW, BBIPAIICHHONW Ha YETHIPEX PBHIOOBOJIHBIX
3aBogax Cesepo-3anana Poccun (puc. 1, Tad:. 1), a Takxke 12 BBIOOPOK MOJIOIU M B3POCIIBIX
pBIO, KYJTBTUBUPOBAHHBIX Ha HCCJIENOBaTEIbCKOW craniimuu Marpe MHcTuTyTa MOpCKHX
Uccnenosanuii (r. bepren, Hopserus) (tabm. 2).

BriOopku ppI0 W3 OpUPOAHBIX MOMYyJANUN ObUIM coOpaHBl B pekax OaccelHOB
bapenneBa (pexku Koma, Unba, Bepxusis Iledopa, Yubs), benoro (peku Ymba, Kepers,
Mesenckas [lmkma) wu  Banruiickoro wMopeit  (p. Ilys) (puc. 1). Bribopku
KyJIbTUBUPOBAHHOW MOJIOJIU TMOJY4YeHBI OT mpousBoauTeneid u3 pexk Koma, Ymba, Kepets,
lys, u Beipamensl Ha KanpamakmickoMm, Kasokeryockom, YmOckom u  Kemckom
PBIOOBOIHBIX 3aBojax (puc. 1, Tadim. 1).
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Puc. 1. Paiton uccnenoBanuii. YciioBHbIe 0003HaUCHUSI. YEPHBIE KPYTH — MecTa coopa pbeio
W3 TIPUPOIHBIX MOMYJISIIIUN, CEpble KPYTH — MecTa cOopa JIocOoCsi Ha pHIOOBOIHBIX 3aBOJIaX.
Crpenkamu 0003Ha4Y€H MyTh JOCTABKU UKPHI U3 PEK HA 3aBOJIBI.

Tabnuma 1. XapakTepucTuka U3y4eHHOM MOJIOJU aTJIAHTUYECKOTO JOCOCS W3 MPHUPOTHBIX
MOMYJIALMK ¥ ppIOOBOIHBIX 3aBOJI0B CeBepo-3amnana Poccun.

I[aTa Yucio I[J'II/IHa 1o CMI/ITTy, MM
HepectoBblie pexu

cOopa  DK3EMIUIAPOB CpenHee  Mpeelibl
Kona 27.08.2001 30 101 64-163
Bepxwuss Iledopa 19.07.1998 21 113 79-143
VYHbs 18.07.2000 20 114 84-170
Wby 13.07.1998 15 111 68-138
Kepets 05.10.2001 30 96 61-155
YMmba 10.07.2001 30 97 78-126
Me3zenckas [Tmxma 01.07.2000 30 90 68-124
lys 07.09.2001 28 99 55-154
Ymba* (YmOckuii P3) 05.06.2001 30 124 88-145
Kona* (Kanpamakmickuit P3) 08.08.2001 30 103 81-143
Kona* (Kuasoxeryockuii P3)  09.06.2001 30 66 56-86
Kepers* (Kemckuii P3) 25.04.2001 30 157 102-202
Hlys* (Kemckuit P3) 25.04.2001 30 106 69-140

* — BEIOOPKU C pIOOBOAHBIX 3aBO/I0B (P3)



Bri0opku, KyiabTUBHpPOBAHHBIE Ha HcclieqoBaTenbckoi cranuuu Matpe (Hopserus),
ObUIM cOOpaHbl B XOJ€ SKCIIEPUMEHTA MO OLICHKE BJIMSAHMS BaKUUHALMU U TOJOJAHUS Ha
pa3BUTHE KOCTHBIX CTPYKTYp aTJaHTHYECKOro Jiococs. BakuuHanus craHgapTHON
MOJIMBAJICHTHON BAaKIIMHOW MPOBOJAMIACH TPHU YCJIOBUSX, OOBIUHBIX MPU TOBAPHOM
BBIpAIIMBAaHUM aTJIaHTU4YECKOro Jiococsi B Hopseruu, — peidbam B Bo3pacte 40 Henensb, 3a 6
HeJeNlb 0 MX MepeBoJa Ha MOPCKYI0 Boay. [IpoomKUTENbHOCTh TONOAAHMS COCTaBIIsIIA
TPU HEAENTW; TOJOJAHUI0 TOoJBEepraguch peiObl B Bo3pacte oT 40 no 43 Henens. B
IKCIIEpUMEHTE OBUIO 4YeThIpe Tpynmbl peid: 1) He mnojaBepraBlIMeCs BaKIWHALMK U
TOJIOJAHUIO, 2) TOJBEpPraBIIMECs BaKIWHAIMK, 3) TOJBEpPraBIIMECS TOJOJaHHIO, U 4)
BAaKIIMHUPOBAHHbBIC, TOJBEPraBIIMECS TOJOMAHUIO. [l W3ydeHUs TUHAMUKHU BIUSHUS
u3ydaeMmblx (aKTOpOB Ha pa3BUTHE KOCTEM uepena aTJIaHTHYECKOro Jiococs cOop
MaTepuala IpoBOAWICS TPHXK/IbI — B Bo3pacTe 52, 55 u 108 nenens.

Tabmuua 2. {nuHa mo CMUTTY (B MM) pBIO M3 SKCIIEPUMEHTA O OIICHKE BJIMSHUS
BaKIIMHAIIMY U TOJOJIaHUS Ha pa3BUTHE KOCTEH ueperna aTJIaHTUYECKOro JIOCOCs

BOSp&CT, n HC T'0JI0JaBIINC rojJJogaBIINEC

HEACIIb HCBAKIIMHUPOBAHHBLIC BAKIIMHHWUPOBAHHBLIC HCBAKIIMHHUPOBAHHBLIC BAKIIMHWPOBAHHLIC

52 72 184 (166-198) 183 (158-202) 186 (170-205) 184 (171-192)
55 72 209 (184-247) 202 (179-222) 209 (193-226) 205 (191-217)
108 120 693 (610-755) 646 (550-735) 702 (555-775) 641 (540-720)

B o6meit cnoxxnoctu B pabote Ob110 M3yueHo 618 pwid amuHOM oT 5.5 cMm 10 77.5 cMm
(tabm. 1, 2).

2.2. Jlnd OUEHKM YPOBHS  HW3MEHUMBOCTHM  OCTEOJOTMYECKHX  IPU3HAKOB
aTJIAaHTUYECKOTO JI0cocs B paboTe nposesieH aHanu3 10 mepuctuyeckux u 48 miacTUUecKuX
NpU3HAKOB KOCTEW uepemna y 3aBOJCKOM W MPUPOAHOW MOJOIM U 53 IUIacTUYECKUX
PU3HAKOB y pbIO, BBIPALIEHHBIX HAa MCCIIEIOBATENLCKON CTaHIIMN Martpe.

B kauecTBe MEpHCTHYECKHUX MPU3HAKOB HCIIOJIB30BAIM: YMCIO 3yOOoB Ha dentale,
praemaxillare, palatinum, maxillare u linguale, oTrBepcTHii, KOTOPBHIMH OTKPBIBAIOTCS
KaHaJIbl CEHCMOCEHCOPHOM CHCTEMBI Ha HapYXHBIX ToBepxHOCTsX dentale, praeoperculum u
pteroticum, u oTBepcTHil mIs mpoxokaeHus HepBoB (Saxena, 1966) Ha BHYTpPEeHHHX
noBepxHocTsax dentale u praeoperculum.

[TnacTuueckre NMpU3HAKK XapakTepu3oBaiu ¢opMy 8 kocreii: articulare, dentale,
hyomandibulare, ceratohyale, epihyale, quadratum, supraoccipitale, u praemaxillare.
N3mepenus nposoawnuch no meronuke K.A. CasBaurtoBoii (CaBBautoBa u ap., 1977) u
E.JI. MenseneBoii-BacuibeBoit (1978), ¢ moaudukanmeir ais aTIaHTHYECKOTO JIOCOCS
(Yurtseva et al., 2010). JInst w3yueHwust (OpMbI KOCTEH C IOMOIIBIO CKaHepa ObLTH
MOJIYYEHBI UX U300paXKeHus, Mo KOTOpbIM ¢ nmoMoibio porpammbel UTHSCSA Image Tool
2.0 ompeneneHbl KOOPAMHATHI PETIEPHBIX TOUEK, a B IaJIbHEHIIIEM — BBIYUCIICHBI PACCTOSHUS
mexy Humu (Wilcox et al., 1997).



2.3. B wmccrenoBaHWM MPOBOJWUTCS aHAIU3 JBYX ITOKaszarenei Mop(dOIorudecKoi
M3MEHYMBOCTHU — CPETHUX 3HAUEHHI PU3HAKOB U YPOBHS UX (DIYKTYHPYIOIIEH aCHMMETPHH.

JUI OLEHKH CBSI3M 3HAYEHWUH MPU3HAKOB C Pa3MEPOM PBIO OMpPENEsIM KOPPENSIIHIO
[lupcoHa «3HaueHWe MpU3HAKa — JJIMHA PBIObD, KOTOPYIO CUMTAIU JOCTOBEPHOW HpHU
ypoBHe 3HaummoctH MeHee 5% (p<0.05). Ilpum OTCYTCTBHH KOpPpEISIMH CpaBHEHHE
BBIOOPOK MMPOBOJAWJIOCH IO HMCXOAHBIM 3HAYEHUSIM C MOMOIIBIO  OJAHO(PAKTOPHOIO
JIUCIEPCUOHHOr0 aHaiu3a. JlJis BBISBICHUS PAa3IMYUil MEXKIy BbIOOpKaMHU MpU HATUYUU
KOppEJSUU NPOBOANIIN aHAJIU3 IJIaBHBIX KOMIIOHEHT, a B JaJbHeHIIeM - 0qHO()aKTOPHBIN
JTUCIIEPCUOHHBINA aHAIIN3.

B xome wusydeHus ppi0 M3 SKCIEPUMEHTa MPOBOJWIM PETPECCUOHHBIN aHaINU3
«3Ha4Y€HUE MPHU3HAKA — JUIMHA PBIOBD»Y, YTOOBI BHIYMCINUTD 3HAUYEHUS MPU3HAKOB NIl PHIOBI
CpelHel UIMHBI B KaKJI0M U3 BBIOOPOK. DTH 3HAUYEHHUS UCIOJB30BANMU JUIsl YCTAHOBJICHUS
paznuuuii Mexay BblOOpkaMu. OLEHKY BIMSHHS BakIMHAIMM M TOJIOJAHUS MPOBOJIMIU C
nomoIipio aByxdakropHoro ananmsa koBapuamuu (ANCOVA), a Takke BU3YaIbHOH OICHKH
YacTOThI 1e(OpMaIHA.

YpoBeHb (QAYKTyHpYIOIIEH aCUMMETPUU OLIEHUBAJIM C MOMOIIBIO CIEAYIOIIEro
nokaszartens: (R-L)/(0.5*(R+L)), rme R u L — 3HadyeHune mpu3HaKa JUIsl MPABOM M JICBOM
CTOpoHbI Tenma ocobu coorBercTBeHHO (Palmer, 1994). Ilpu cpaBHEHHMH BBIOOPOK HX
PaHXUpPOBAIM MO KaXXIOMY MpPHU3HAKY; WHTErpajbHbIi ypOBEHb ACHMMETPHH BBIOOPKH
ompenensii Mo cymme panros (3axapos, 1987; Lajus et al., 2003). Jlns BbIsBICHHS
pa3auuuii MEXIy IBYMSI BBHIOOPKAMHU IO YPOBHIO (IIYKTYUPYIOLIEH aCUMMETPHUHU BCETO
KOMIUIEKCa MPU3HAKOB UCTIOIB30BANIN KPUTEPUIA 3HAKOB.

Craructuyeckass 00pabOTKa JNaHHBIX MPOBOJWIACH C MoMolnbio mporpamm Excel
2000, 2003 u Statistica 6.0.

PE3YJIBTATBI PABOTbBI

Inasa 3. CPABHUTEJBHBIA AHAJIM3 OCTEOJIOITMYECKHX
MPU3HAKOB Y HATUBHOM MOJIOIM

B mHacrosimiel rnmaBe NPHUBOIATCA pE3YyJbTaThl CPAaBHUTENIBHOrO aHanu3za 58
OCTEOJIOTHYECKHX MPU3HAKOB HATHUBHOM MOJIOIM aTJIaHTHYECKOro Jococs u3 8 pek,
npuHaanexamux k 3 Oacceitnam (benoro, bapenneBa u banrtuiickoro mopeit) Cesepo-
3amaga Poccun. PazMax BappupoOBaHMsI MEPUCTHUUECKUX MTPU3HAKOB (YKCIIa 3y0OOB Ha KOCTSIX
yeperna U OTBEPCTUN CEHCMOCEHCOPHOM CHUCTEMBI) Y MOJIOAU M3 U3YUYEHHBIX PEK CXOJCH.
Tak, uncino 3yO00B Ha HWKHedenmocTHOW koctu (dentale) y Bcex ucciemoBaHHBIX PhIO
U3MeHsUIoCh OT 7-8 o 13-14, a Ha HeOHoM kocTH (palatinum) — ot 6-7 mo 15-16. Cxoxnas
TEHJCHITUS HaOII01amach U B MI3MEHYMBOCTH YMCIIa OTBEPCTUI CEHCMOCEHCOPHOIN CUCTEMBI:
B HWXHEYENIIOCTHOM KOCTHM UX KOJMYECTBO BappupoBaio oT 3-4 1o 7-8, a B
npeaKpeiieyHor koctu (praeoperculum) — or 3-4 mo 5-6.

Tem He MeHee, HECMOTpPsS Ha CXOJHBIA JUANa30H W3MEHYMBOCTH MEPUCTHUYECKHUX
XapaKTEPUCTUK, MEXIy MOJIOBIO U3 Pa3HBIX PEK ObUIH BBISBICHBI JOCTOBEPHBIC PA3ITHUMUS
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B CPEHUX 3HAYEHUSX 3TUX MpU3HAKOB. [IprpoaHas MoI01b aTIaHTHYECKOIO JIOCOCS U3 PEK
Ymba, Kona u Keperp mmena cTaTUCTHMUECKH 3HA4YMMoOe Ooublliee 4YHMCIO0 3y0OB Ha
OOJIBIIMHCTBE KOCTEH uepena B CPaBHEHUHU C MOJIOAbI0 U3 pek Mesenckas [lmxwma, 1lysa u
Oacceitna p. Iledopa (Yubs, Wnera u Bepxusas Ileuopa) (p<0.05) (ta6i. 3). JocToBepHbie
pasnuuus TakKe BBISIBICHBI B CPEJHUX 3HAYEHUAX 4YMCIA OTBEPCTUH B KOCTAX uepemna.
Monoas u3 p. llys u 6acceitna p. [leuopsl umeeT B cpenHeM OoJbIIee YUCIO OTBEPCTUM
CEIICMOCEHCOPHOM CHUCTEMBI, 4yeM pbIObI, obuTarouue B pekax YmoOa, Koma, Kepers u
Mesenckas [Twkma (p<0.05).

Tabmuna 3. Cpennee 3nadenune (M) m ommOka cpemsero (M) yucia 3y00B y MOJIOAU
aTJIAHTUYECKOTO JIOCOCs (151 JISBOW CTOPOHBI Tena). 3HaunMmbie paszmuans (pP<0.01) mexmy
MPUPOAHBIMU U KYJIbTUBUPOBAaHHBIMU BbIOOpKaMu ofHoro npoucxoxaeHus (Koma — Koma
P3 1 1.11.), BBIACTIEHBI TOTYKUPHBIM HIPUPTOM.

YHCIIO dentale  praemaxillare palatinum maxillare linguale
JK3. M+m M+m M+m M+m M+m

[Teyopa 21 9.8+0.2 6.6 +0.1 116+03 161+03 35+0.1
VHbst 20 9.3+0.2 6.3+0.2 108+03 146+04 32+0.1
Nibrg 15 9.8+ 04 6.3+0.2 108+05 141+05 34+0.1
lIys 28 9.4+0.2 6.1+0.1 106+0.2 143+03 29+0.1
[MTwxma 30 9.2+0.2 6.9+0.2 108+03 147+02 33+0.1
Kona 30 10.4+0.2 6.4+0.1 11.0+02 171+03 3.1+0.1
Ymba 30 11.2+0.3 6.8+0.1 11.8+03 168+04 3.6+0.1
Kepetb 30 10.1+0.2 6.4+0.2 109+03 157+04 3.1+0.1
Kona P31 30 7.7+0.2 55+0.1 8.0+0.2 11.5+03 24+0.1
Kona P32 30 8.1+0.3 6.1+0.2 8.8+0.2 124+04 23+0.1
Ymba P3 30 8.4+0.3 58+0.2 9.7+0.3 141+04 23+0.1
Kepers P3 30 9.4+0.3 6.0+ 0.2 9.3+0.2 155+03 22+0.1
[lys P3 30 82+0.2 58+0.1 9.3+0.2 13.8+03 24+0.1

Cpenu u3ydeHHbIX 48 IUIACTHYECKUX TPHU3HAKOB 3HAYMMBIC PA3IUYUS MEKIY
MOJIO/IBIO M3 PA3JIHYHBIX PEK BBIABICHBI MO MPH3HAKAM, XapaKTePU3YOMUM (HOopMy KOCTeil
(articulare, dentale, hyomandibulare, epihyale), cBs3annbIX ¢ muTanueM pei0. Takke Kak U B
cllyyae ¢ MEPHUCTUYECKAMH IMPH3HAKaMH, OOHAPY)KEHbI HAHOOJBIINE OTIHYMS MOJIOJIA W3
npuTOKOB P. [Tedopa oT pbI0 U3 BceX OCTAIBHBIX H3yYEHHBIX pek (pHc. 2).
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I'maBHad KOMIIOHEHTA 2

Puc. 2. CxonctBo M paznuyusi BEIOOPOK aTIAHTUYECKOTO JIOCOCS M3 HATUBHBIX MOMYJISLUN
mo Qopme kocteil yepena. A — mo 2 W 3 TIaBHBIM KOMIIOHEHTaM, TMOJYYCHHBIM IS
IJIACTUYECKUX MPU3HAKOB. UepHbIM poMOOM OTMEUYEeHbl BHIOOPKHU U3 MPUTOKOB p. Ileuopsl.
b — pe3ynbTaThl KJIIACTEpPHOIO aHAIW3a, MPOBEAECHHOTO MO 3HAYEHUSAM IJIABHBIX KOMIIOHEHT
('K2-T'K7, TK9), BbplUMCIEHHBIX s IUIACTUYECKUX TMPU3HAKOB (Mepa CXOACTBA —
KBaJpaTHble EBKINMIOBBI AMCTaHUWHU, AJTOPUTM KJIACTEPU3ALMM — METOJ HEB3BEIICHHBIX
napHbIX rpynmnoBbix cpeaaux UPGMA).

[Ipu onpeneneHur ypoBHA (IYKTYHPYIOIICH acHMMMETPHUH OBLJIO  BBISBIICHO
craructuuecku 3Haunmoe (P<0.05) moBbIlIeHHe 3TOrO MoKa3aTess y MOJIOAH, OOUTArOIIEH B
Oacceitne p. [ledopa, mo cpaBHEHUIO ¢ MOJIOJIBIO U3 JIPYTUX YacTeil apeana (Tadn. 4).

Tabnuma 4. YpoBeHb (GIyKTyHUpPYIOIIEH acCMMMETpPHH (CymMMa PaHTOB) B BBIOOpPKaX MOJIOAM
aTJIAaHTHYECKOro Jiococs u3 pek CeBepo-3amnana Poccun.

Oacceitn p. [ledopa JIPYTUE PEKU

[Ipuznaku Unera Vaba Ileuopa | YM6a Kepers Koma Ilmwxma Illys
Mepuctuueckne | 61 56 41 45 43 29 47 37
[Tnactuueckue 290 301 254 252 186 186 144 115

I1asa 4. OLEHKA BJMSHUS YCJIOBUM PBIBOBOJIHBIX 3ABOJIOB HA
OCTEOJIOTMYECKHUE XAPAKTEPUCTUKHU KYJIbTUBUPYEMOH MOJIO U

KynpTuBUpyeMas MOJOAb aTJIAHTUYECKOTO Jiococsl Obula BbIpamieHa Ha 4
PBIOOBOJIHBIX 3aBOJAX, W MOJIydyeHa OT mpousBomutenei u3 pek Koma, Ymba, Kepers u
lys. Monoap u3 p. Kona BeipamuBanace Ha 2-X ppI0OBOJIHBIX 3aBoAax — KaHganakiickoM
u KusokeryOckom, a Monons ot mnpousBoauteneit u3 pek Kepers u lllys — Ha omgHOM
Kemckom 3aBojie.

BrisiBieHO, 4TO ypOoBEHb BapbHPOBAHHS 4YHCIA 3yOOB Y KYyJbTUBHPYEMOW MOJIOIU
BBIIIIE, YEM B MPUPOIHBIX MOMYJISAIUAX JIOCOCS, 32 CUET CHIDKEHUS HUKHETO WU BEPXHETrO
NpeaesioB  KonmuecTBa 3yOoB. Umcino 3y0OB Ha HWKHe4enmtocTHoW koctu (dentale) y
KyJbTUBUPYEMOW MOJOAU H3MEHSUIOCh OT 5-6 no 12-14. B npupoaHbIX NOMYJISALMIX
BOOOIIIE HE OOHAPYKEHBI IK3EMIUIAPHI MOJOJIU C TaKUM HU3KUM (5-6) yuciom 3y0OB Ha
dentale. Ha wneOHnoii woctu (palatinum) wucimo 3y00B y KyJIbTHBHPYEMOH MOJIOAU

11



BappUpoBasio OT 5-6 10 11-12. B HaTUBHBIX MOMYJALMIX MaKCUMaJIbHOE YUCIIO 3yOOB Ha
aToi kocTu Oonbmie (15-16), yem y BhIpallieHHBIX Ha 3aBojaax pb0. Hamportus, pasmax
W3MEHYMBOCTM  4YMCJIa OTBEPCTUH B  KAaHAAX  CEMCMOCEHCOPHOM  CHUCTEMBI Yy
KYJbTUBUPYEMBIX PbIO HE OTIUYAJICS OT TAKOBOTO Y JIOCOCEH U3 MPUPOJIHBIX TOMYJISIIUM.

Paznuunst mo MepUCTHYECKMM TMpU3HAKAM OOHApYXKEHBI KaK MEXIY MOJIOAbIO
Jococs, KyJbTUBUPYEMOW Ha Pa3HbIX 3aBOAAX, TaK U B YCIOBHUAX OJHOTO 3aBoja. Tak,
TEeHETUYECKH CXOJHas MOJOJb OT mpou3BoauTeneid u3 peku Koma, BeIpaiieHHas Ha
Kannanaknickom u KuspkeryOockoM peIOOBOAHBIX 3aBOJAX, pa3anyaiachk 10 YUCIy 3yOOB Ha
praemaxillare u palatinum (p<0.01) (ta6ms. 3). Mojoas OT MPOU3BOAUTENCH Pa3HBIX PEK
(Kepets u lllys), Beipamennas Ha ogHoM (KemckoMm) pplOOBOAHOM 3aBOJIe, TAKXKE KaK U B
OpeabIIYIIEM cliydyae, pa3jinyanach mo yuciy 3yoos Ha dentale m maxillare u xonuuecTBy
OTBEPCTHUIl B HU)KHEUCITIOCTHOM KaHase, nmpoxossimeM B dentale (p<0.01).

[To mnacThyeckuM TpU3HAKAM HAMOOJBIINE Pa3IWYUs MEXAY KYyJIbTHBHUPYEMOM
MOJIOJIbIO, BBIPAIICHHOW Ha pasHBIX 3aBOJax, BBIABICHBI B Qopme kocteit dentale u
hyomandibulare (p<0.01). Mosoap OT reHETHYECKH CXOIHBIX TPpou3BoanuTENeH U3 p. Kossbl,
BBIpAIllEHHAsl HA pa3HbIX PHIOOBOAHBIX 3aBO/axX, MO (opMe KocTel uepena Oblia JOBOJIHHO
OJIHOPOJIHOM, ¥ 3HAUYMMBIX Pa3IUyUil BBIABICHO HE ObUTO0. MOJOIb OT MPOU3BOIUTENCH U3
pasHbIX peK, BbIpaieHHas Ha onHoM (Kemckom) priOOBOIHOM 3aBoje, paziuyaliach MO
dopme articulare u supraoccipitale (p<0.01). Ilpuuyem 3TH pa3audus MPEBBIIIAINA TaKOBbIC
M@Ky T€HeTUUECKH CXOTHON MOJIOIbIO, BRIPAIIIEHHON Ha Pa3HbIX 3aBOJIaX.

[Ipu cpaBHeHun mnpupoaHoi monogu u3 pek Koma, Ymba, Keperp u Illys ¢
TEeHETHUYECKH CXOJHOU KyJIbTHUBUPYEMOH MOJIOJbIO, MOJIYYEHHOW OT NMPOM3BOJIUTENEH U3
ATUX peK, HauboNblIMe pa3iuuds OOHApYKEHbl 1O MEPUCTUYECKUM MPHU3HAKAM,
XapaKTEepU3YIOLUIUM YHCIIO 3y00B Ha M3Y4YEHHBIX KOCTAX uepena (Tadm. 3). Tak, 3HaunMble
pasauyuus MEXIy MOJIOJbIO OT npousBoauteneit p. Kosa BbIsiBIEHBI B cpeIHEM KOJIMUYECTBE
3yooB Ha dentale (7.7 mpotuB 10.4 coorBercTBeHHO), praemaxillare (5.5 mporus 6.4),
maxillare (11.5 npotus 17.1), palatinum (8.0 mpotus 11.0) u linguale (2.4 nportus 3.1). dus
JIpYTUX Tap BBIOOPOK HATHUBHOM W MCKYCCTBEHHOW MOJIOAM OJHOTO MPOUCXOKICHUS
MoKa3aHa Takas e 3aKOHOMEPHOCTh: KyJIbTUBHpyeMash MOJIOJAb UMEET 3HAUMMO MEHbIIee
9guCiIo0 3y0OB, YeM ecTecTBeHHas (Tab. 3).

CxolHasi 3aKOHOMEPHOCTh TaK)Xe MPOCIEKUBACTCA B UMCIE OTBEPCTUH B KaHaax
CEMCMOCEHCOpPHOM cucTeMbl. Tak, B praeoperculum mococst U3 ecTeCTBEHHOW MOMYJISIIIHHA P.
Kona 6puto B cpemnem 4.8 oTBepcTHil, B TO BpeMsi KaK y KyJIbTHBUPYEMOTO JIOCOCS OT
MIPOU3BOIUTENEH 3TOM ke peku, BrIpamieHHoro Ha Kannanakiickom 3aBojie — 4.4 oTBepcTUs
(p<0.01).

Takum oOpazom, pa3nuuus MO MEPUCTHUECKHM IPU3HAKAM MEXAY MPHUPOIHONW U
TEHETUYECKH CXOJHOM KyJIbTHUBHPYEMOW MOJOJABIO, IOJIYYEHHOM OT MPOU3BOJIUTEIICH W3
OJIHOM HEpPEeCTOBOW PEKH, MPEBOCXOAIT TAKOBBIE MEXJY HATUBHBIMU MOMYJSLUSIMHU W3
Pa3IUYHBIX PEK.

Cpenn TMIacTUYECKUX TMPU3HAKOB HaMOOJee BBIPAXKEHHBIC OTIUYUS MEXIY
MPUPOAHON MU KYJBbTUBHUPOBAHHOW MOJOJBIO OTMEUEHBI MO IMPHU3HAKAM TEX K€ KOCTEHN
(articulare, dentale, hyomandibulare wu supraoccipitale), uro u Mexmy MoNOIbIO U3
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Pa3IMYHBIX peK. Pa3nmuuus B ypoBHIX QUIYKTYUPYIOIIEH aCHMMETPUU MEXTy TPUPOIHON H
KyJIbTUBUPOBAHHOW MOJIONBIO OBUTM HE 3HAYMMBI JJII MEPUCTUYECKHUX TPU3HAKOB, HO
3HAUYUMBI ISl TIJIACTUYECKUX. Tak, BEIOOpPKA 3aBOJICKONM MOJIOAM OT MPOU3BOJAUTENEH U3 P.
[Iywn oGmamana 6oyiee BBICOKUM YPOBHEM aCHMMETPHUH, YEM MPUPOTHAS MOJIOIH U3 ITOU JKe
peku (P<0.05). HanmpoTus, 3aBojcKkast MoJioAs OT mpousBoautenei u3 p. Keperb obnanana
0oJiee HU3KUM YPOBHEM aCUMMETPHH, yeM Motoab u3 p. Kepets (p<0.05).

I'maBa 5. OHEHKA BJIMAHUSA BAKIIMHALIUA U T'OJOJAHUSA HA
PA3BUTHUE OCTEOJIOTHYECKHUX IIPU3HAKOB B YCJI0OBUAX
IKCIIEPUMEHTA

B naHHOW TnaBe NPUBOIATCS pE3yibTaThl JKCIEPUMEHTA IO OICHKE BIIMSHUS
BaKI[MHAIIMH ¥ TOJIOJAHUS HAa OCTCOJOTUICCKUE TIPU3HAKU aTIIAHTHYECKOTO JIOCOCS.

Bakuunanuioo ¢ 1enbl0  YMEHBIIEHUS CMEPTHOCTH pPbI0O OT BO30ymuTenei
MH(DEKIMOHHBIX 3a00JI€BaHUI MPOBOAMIN MOJIOAU Jococs B Bo3pacte 40 Hexenb. s aToro
NPUMCHSUIM  CTaHJAPTHYIO IIOJIMBAJICHTHYIO  BaKIMHY, KOTOpas HCIOJb3yeTCsS B
pBIOOBOJICTBE. M3yUeHHE TUHAMUKH BO3JICHCTBUS BaKIIMHBI HA Pa3BUTHE KOCTHBIX CTPYKTYP
MPOBOJWIM C HCIOJNb30BAaHUEM pbIO, cOOpaHHBIX B Bo3pacte 52, 55 u 108 negens. B
KauecTBE KOHTPOJS CIYXHJIM HEBAaKIIMHUPOBAHHBIC PbHIOBI. B pe3ynbrare NpoBEICHHBIX
WCCIICZIOBAaHUH YCTAaHOBJICHO, YTO 4Yepe3 12 Hemenb Mmocie BaKIMHAIIMK Pa3BUTHE CKEJleTa y
BaKIMHUPOBAHHBIX W HEBAKIIMHUPOBAHHBIX PBIO JuHOW 158-202 MM OBLIO CXOJHBIM H
pa3nuuus MEXIy HUMH He ObUIM BbIABIEHBL. OpHaKo yke depe3 15 Hemenb mocie
BaKIMHAIIMK OBUTM OTMEUEHBl CTATHCTUYECKH 3HAYMMbIE pa3iuuvs B 12 TUIACTHYECKUX
npu3Hakax 3-x u3 7 mccaeayeMbix Koctei yeperna: hyomandibulare, ceratohyale u epihyale
(p<0.05). Tak, y BakIIMHHPOBAHHBIX 0COOEH HAOII01AI0CH YMEHbIIIEHHE JUTHHBI Ceratohyale
u epihyale B cpaBHEHHH C HEBaKIIMHUPOBAaHHBIMH pbiOamu. B Bo3pacte 108 Hemens, uepes
68 Hemenb mociie BaKIMHAIIMK, WHBEIIMPOBAHHBIC JIOCOCH XapaKTEPU30BAIMCh MEHBIICH
JUTMHOU Tena (CpelmHsis JyuHa 65 c¢M), 4eM phIObI, He MMOABEepraBIInecs BakKIUHAIUH (69 cM)
(p<0.001, Ta6m. 2). Ilpm 3TOM y BaKIMHUPOBAHHBIX pbIO HaOMIOMATUCH HU3MEHEHUs 15
IPU3HAKOB CICAYIOMMX KocTei uepena: hyomandibulare, ceratohyale u articulare (p<0.05).
CreyeT OTMETHTh, YTO HEe OOHapykeHbI pasnuuus B Gopme epihyale y BakiimHUPOBaHHBIX
¥ HEBAaKIIMHHPOBAHHBIX ocobOed. Dddekr BakumHaiuu oTpaswics Ha hyomandibulare B
YIUITMHCHUW JIOPCAIbHOM YacTH ¥ OTHOCHUTEIHLHOM YKOPOYCHHHM U  PACIIMPCHHU
BEHTPAJIBLHOU YacTH 3TOH KocTu. Articulare y BaKIIMHUPOBAHHBIX PhIO TaK)KE YBEIHUNIACH B
pasMepax, OCOOCHHO B 00JacTH CyCTaBHOM TOBEPXHOCTH JIaHHOM KocTU. Y
WHBCIIUPOBAHHBIX OCOOCH OTHOCUTENbHBIC pa3Mepbl KocTu Cceratohyale ocraBamuch
MEHBIIIUMH, YeM y PbIO U3 KoHTposbHOH rpynmbl (P<0.01). ITpu 3TOM y GOJIBIIUHCTBA PHIO
(oxomno 80% oO1mero unciaa BaKIIMHUPOBAHHBIX 0coOei) HaOmroganack jaedopmaius 3Ton
koctu (Puc. 3). HanpoTus, y HeBaKIIMHUPOBAHHBIX JIOCOCEH B OOJBITMHCTBE HAOJIOICHUM
(6onmee 70% oOmiero uucia) oTMedeHa HopMmaibHas (opma ceratohyale. Paznwuus B
4acTOTe€ BCTPEUaeMOCTH JedopManuii MeXAy HSKCIEPUMEHTAILHOH ¥ KOHTPOJLHOM
rpynmnamu craructadecku 3HaunMsl (p<0.001).
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Puc. 3. Pasnuuus B ¢popme ceratohyale B konie sxciepumenTa (Bo3pact psio 108 Henens),
npoBeneHHoro Ha MccnenoBarenbckoii cranuuu Matpe (Hopserusi): Hopma (A), ymepeHHast
nedopmarus (ykopouenue) (b) u cepresnas nedopmarus (B) koctu.

Hapsay ¢ BaknuHaiuei, 9acth pbI0 MOIBEPraid BO3JCHCTBUIO TOJI0IaHUS, KOTOPOE
MPOBOIMIIOCH HA 0CO0sX Bo3pacToM 40 HEIeb, PU 3TOM MPOJIOJDKATEIBHOCTD TOJI0IaHUS
coctaBisia 3 Helenu. B kadecTBe KOHTPOJIS MCIONB30BaM 0co0Oe€i 3TOTo ke BO3pacTa,
KOTOPBIX KOPMHJIA B CTAaHJAPTHOM pexume. McciemoBanuss KOCTEH uepena TakkKe Kak U B
MEPBOM Ciyyae, MPOBOJMINCH Ha pbi0ax B Bo3pacte 52, 55 u 108 nenens. Yepes 9 Henenn
MocJie OKOHYaHHWs royiofanus d(pdekra STOro BO3ACUCTBHS Ha (GOPMYy H pa3Mephbl
U3YYEHHBIX KOCTEH, a Takxke JUIMHY ocoOell BbIsiBiIeHO He Obuto. Crycts 12 Henmenb mocie
TOJIOJIaHUSl Pa3IMuuil B JUIMHE Teja Takke He ObUio ycTaHoBieHO. OIHAaKO BO3JEHCTBUE
TOJIOJIaHUS IPOSIBUJIOCH B YBEJIMYEHUH CPEAHMX 3HAYCHHM 23 MPU3HAKOB 5 KOCTEH uepena
(articulare, dentale, hyomandibulare, ceratohyale u quadratum) w3 7 u3y4eHHBIX.
l'onopaBuime peiObl B CpaBHEHHWH C KOHTPOJIEM HMMENIHU OTHOCUTEIHHO OOJBLIYIO JJIHMHY
rosoBbl  (19.9% mnpotuB 19.4% coorBerctBerHo) (p<0.01). V¥V romomaBmux peIO,
MOJIBEPIIIUXCS BaKUMHALMK, YPOBEHb (IYKTYHPYIOIIEH acHMMETPUH 10 CyMME pPaHrOB
obu1 Hioke (115), ueM y BakIMHHPOBAHHBIX HE rojofaBiux peio (149) (p<0.05) (Tabm. 5).
Uepe3 65 Hemenwb mocie ronojanus, B Bo3pacte 108 Hemenb, 3ddekt mmTenbHOro
OTCYTCTBHSI TIHIIM TPOSBISUICSA JHMIIb Ha (opme oaHON koctu yepema (quadratum), B
CTOPOHY YMEHbIIIEHUs 3HaUeHHI 3-X mpu3HakoB. boriee HU3KHIT ypoBeHb (IYKTyHUpYIOIIEH
acuMMeTpuu ObUT OOHApy EeH y BCEX TOJOJABIIMX PBHIO B CPaBHEHUU C KOHTPOJIbHOM
rpynmnoii (p<0.001) (Ta6m. 5).

Tabnuna 5. YpoBeHb QryKTyupylomieil acuiMMeTpiH (CyMMa paHTOB) Y BaKIIMHUPOBAHHOTO
Y HEBaKIIMHUPOBAHHOTO JIOCOCS, TMOJBEPraBIIErOCS U HE IMOABEPTaBIIErOCsS T'OJIOJIAHUIO
(KOHTPOJIB)

BospacT pri6 52 Henenn Bo3spact pei6 55 Henenb Bospact pe16 108 negens

KOHTPOJIb rojaoa. KOHTPOJIb Iojaoa. KOHTPOJIb rojJaona.
HCBAKII. BAKIl. HCBAKIL. BAaKII. | HCBAKIL. BAaKIl. HCBAKII. BAKII. | HCBAKI. BAaKIl. HCBAKII. BaKII.

41 40 36 41 148 149 119 115 | 164 157 114 93
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I'maa 6. OBCYKJIEHUE PE3YJIbTATOB

6.1. CpaBHUTENBHBIN aHANW3 MOJOIM AaTJIAHTHUYECKOTO JIOCOCS W3 TPUPOIHBIX
nomysnuii 8 pek Ceepo-zamama Poccum mokasan, 4to ypoBeHb BapbupoBanus 10
MEPUCTUYECKUX MPU3HAKOB CXOJEH y BCEX HM3YyUCHHBIX MOMYJSIUN. MeXIomyIsiiuOHHbIC
pasznuyusl MO0 MEPUCTUYECKUM TpHU3HaKaM (YUCIy 3yOOB Ha KOCTSAX 4Yeperna M OTBEPCTHH
CEHCMOCEHCOPHOM CHCTEMBI) BBISBICHBI TOJBKO IO CPEAHUM 3HAYCHHUSM OTACIBHBIX
Mpu3HAKOB. M3yueHHbIe HAMH MEPUCTUYECKHUE MPU3HAKH TaK K€, KaK M HCCJICIOBAHHBIC
paHee KOJIMYECTBEHHBIE XapaKTEPUCTUKH (YHUCIO yenryid B OOKOBOM JIMHUH, XKaOEpHBIX
TBIYMHOK, JIy4el B TUTAaBHUKAX U Jp.), HE TO3BOJISIIOT OMPEACIUTh TPUHAIIC)KHOCTD MOJIOIN
K KOHKPETHBIM MOMYJISIHUAM aTiaHTHueckoro yococs (Bepuumy6, 1977, MacCrimmon,
Claytor, 1985; Kazakos, Jlamenko, 1987a; Claytor, MacCrimmon, 1988; Riley et al., 1989;
Kazakos, 1992).

[TokazaHo 4TO MCClEIOBaHHBIC TJIACTUYECKUE MPU3HAKH, XapaKTepusyromue Gopmy
KOCTEH uepemna, MOTYT OBITh C BBICOKOM HaJEKHOCTHIO (0k0yi0 80%) MCHOJIB30BaHBI IS
BBISBJICHUSI TMPUHAICKHOCTH MOJOAM K OMPENCTICHHON TMOMyISIIUd aTIaHTHYECKOTO
JI0COCs. DTU JTAaHHBIE SIBJISIOTCS BaXHBIM JIOMOJIHEHUEM K paHee MOJYyYCHHBIM CBEJICHUSM,
COTJIACHO KOTOPHIM MOJIOJIb Pa3HbIX MOMYJSALIMA paszauyanach IO IUIACTUYECKUM
MPU3HAKaM, XapaKTepU3YIOIIUM BHENTHeMOpdoiornieckue npusHaku (3enuHckuit, 1976,
1985; MacCrimmon, Claytor, 1985; Claytor, MacCrimmon, 1988; Riley et al., 1989).

OO6O0O0IIeHHbIN aHaTU3 BCEX HU3YYEHHBIX OCTEOJOTMYECKUX NPU3HAKOB Y MOJIOAU
aTJIaHTU4YecKoro Jiococs U3 8 pex 3 OacceiinoB: benoro mops (pexu Keperb, YMba u
Mesenckas Iluxma), bapenneBa mops (pexu Koma, Wnbera, Bepxnsis [leuwopa u YHBA) U
Bbantuiickoro mops (p. Lllys) nmokaszan, 4yro HauOONbIIKE OTIUYMS XapaKTEPHBI IS PHIO U3
IPUTOKOB U BepXHero teueHus p. [leuopsl. Bee octanbHble M3ydeHHBIE TOMYJIALMH JOCOCH,
HE3aBHCHUMO OT MPUHAAJIEKHOCTU K OacceiiHy, mokazanu 00bllIee CXOACTBO MEXy co0oil,
YeM € MEeYOPCKOW MOJIoAbpr0. OTIHUYMs aTIaHTUYECKOro Jiococss u3 cuctemel p. Ilewopa,
BEPOSTHO, 00OYCIIOBIIEHBI OJM30CThIO ATOW PEUYHON CUCTEMBI K CEBEPO-BOCTOYHON I'PaHMUIIE
apeaja 3TOr0 BUJAa U KOMILJIEKCOM SKOJOTHYECKUX (PAKTOPOB, MPEMATCTBYIOIIUX €TI0
paccenenuto. [lomydeHHbIE IO OCTEOJIOTMYECKUM MpU3HAKAM JaHHbIE 10 000COOIEHHOCTH
jmococst u3 cucreMbl p. lledopa ot apyrux mnomynsanuii CeBepo-3zamaga Poccum He
COTJIacyIOTCA C OMYOIMKOBAaHHBIMHM paHee CBEICHUSIMU O reHeTudeckon muddepeHmanuit
nomyJisui jgococs B 3toM peruone (Kaszakos, Tutos, 1998; Asplund et al., 2004; Makhrov
et al., 2005; Tonteri et al., 2005; TuroB, 2007). OCOOEHHOCTH pACIPEICICHUSI YaCTOT
T€HETUYECKUX MapKEpOB Pa3JEisAioT MOMYJSIIUHA aTIaHTUYECKOro JIOCOCS Ha 2 KiacTepa:
MonyJsiuuu U3 pek banruiickoro Mmops u pex benoro u bapenniea mopeit (Kazakos, Tutos,
1998; Turos, 2007). HanpoTuB, OCTEONOTHYECKUE TAHHBIE TTOKA3BIBAIOT CXOACTBO JIOCOCEH
u3 OacceitHoB bantuiickoro u benoro mopeit Ha ¢oHE UX OTIUYHI OT JOCOCS CHUCTEMBI P.
ITeuopa, oTHOCsIIEHCS K Oacceitny bapeHiieBa Mops.
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6.2. UccnenoBanue KyJIbTUBHPYEMOM Ha 4 PHIOOBOJHBIX 3aBOJIAX MOJIOIU MTOKA3ajo,
9TO YCJIOBHSI, TIPU KOTOPBIX TPOUCXOIUT BBHIpANIUBAHWE PHIO, OKA3BIBAIOT BIUSHUE Ha
JMaia30H BapbUPOBAHMS OTACIBHBIX MEPHCTHYCCKHX MPU3HAKOB (YUCIAa 3y0OB), a TaKkKe
dbopMy W pa3Mmepbl KOCTHBIX CTPYKTyp uepemna. [IpoBeneHHBIE paHee WCCIICIOBAHUS
OCTEOJIOTHYECKHX MPHU3HAKOB MOJIOAM, TaKKe IOJIyYCeHHOH Ha pPHIOOBOJHBIX 3aBOJAX
ceBepo-3anaga Poccum, cxomHeiM oOpa3om, TmoKa3zainu Oojee BBICOKYIO CTEIEHb
W3MEHUYUBOCTH TPOTIOPITUI TOJIOBEI B (DOPMBI KOCTEH Yepena, B CPAaBHCHUU C TEHETUICCKU
CXOJITHOM MOJIOJBI0 U3 €CTECTBEHHBIX MecTooOuTanuii (Canmanon, 1986, 1989). Cnemyer
OTMETHTh, YTO B CPABHUTEIHHO OJHOPOJHBIX YCIOBHSIX PHIOOBOJHBIX 3aBOJOB pa3Max
W3MEHYMBOCTH MOP(OJIOTHYECKUX TMPU3HAKOB BBIINIE, 4YeM B 0Oojiee pa3zHOOOpa3HBIX
€CTECTBEHHBIX YCJIOBHUSX HEPECTOBBIX peK. BeposTHO, 3TO 00yCIIOBIEHO pa3NIuyHON CUION
Y HaIIPaBJICHUEM JICHCTBHUS 0TOOpA B €CTECTBEHHBIX U UCKYCCTBEHHBIX YCIIOBHUSX.

YcnoBus BeIpamMBaHus Ha pbIOOBOAHBIX 3aBojax CeBepo-zamamga Poccun
OKa3bIBAIOT 3HAYMTEIHLHOC BIUSHUE HA pa3BUTHE KOCTHBIX CTPYKTyp depemna
ATJIAHTUYECKOTO JIOCOCS U OTPAKAIOTCS HA CPETHUX 3HAYCHHSAX MPHU3HAKOB M HA YPOBHE MX
baykryupymomel acuMMmerpud. HaumOosblime pa3inyusi MeXAy TeHETHYECKH CXOIHOU
MPUPOJTHON U KYJIbTUBUPOBAHHOM MOJIOJIBI0O OTMEUCHBI CPEIM MEPUCTUUCCKUX TIPU3HAKOB B
quciie 3y00B Ha KocTax uepena. KyabTUBHpOBaHHAS MOJIOJb XapaKTEPHU3YeTCsS MEHBITUM
9KUCIIOM 3yOOB B CPaBHCHHMH C PbIOaMH W3 MPHUPOJIHBIX Homyssiiuii. [Ipudyem, Ha HEOHOM,
HUKHCUCTIOCTHOM M TIPETYENTIOCTHONH KOCTAX MHHUMAJIBHOE KOJIMYECTBO 3yOOB Y
KyJIbTUBUPYEMOM MOJOIM MEHbIIE TAaKOro y HaTUBHBIX pbIO. [loimyueHHbIe pe3ynbTaThl
COTJIACYIOTCA C TMOJIYYCHHBIMU paHEe JUTEPATYPHBIMU CBEACHUSAMH O MEHBIICH JUIMHE
3yOHOTO psijia y MOJIO/IM, BHIPAILIEHHON Ha phIOOBOJHOM 3aBOJI€, B CPABHEHUH C MOJIOZBIO U3
npupoaHeIX MectooOuTanuit (CammanoB, 1986). BeposTHO, 3TO sBIsSeTCS CIEICTBUEM
Pa3IMYHBIX YCJIOBHUI MUTAHUSI U COCTaBa KOpMa y MOJIOAM aTJIAHTUYECKOTO JIOCOCS B pEKax
U Ha pbIOOBOIHBIX 3aBOJIaX.

Cpeau ucclaeOBAHHBIX IIACTUYECKUX OCTEOJOTUYECKUX TMPU3HAKOB HAMOObIINE
pas3nuuus MeXAy HATHUBHOM W KyJIbTHUBHUPYEMOW MOJIOABIO BBISIBICHBI B (POPME KOCTEH,
TaK)Ke CBS3aHHBIX ¢ muTaHueM puIO (articulare, dentale u hyomandibulare). K stum koctsim
KpEIATCS MBI, 33/IeHCTBOBAHHBIE TMPU OTKPBIBAaHMM M 3akpbiBaHuu pra (Ballintijn,
Hughes, 1965; Westneat, 1990, mut. mo: Piotrowski et al., 1996; Diogo et al., 2008). B
3aBUCUMOCTH OT TIHUTaHUSA JIOCOCEBBIX PBIO T'PAHYIHMPOBAHHBIMH HWCKYCCTBEHHBIMU U
€CTECTBEHHBIMU >KMBBIMU KOPMaMH Harpy3ka Ha KOCTHU M MBIIIIIbI, CBSA3aHHBIC C 3aXBATOM U
yAep)KaHUEeM TMUIIY, pa3lu4yHa. OTO MPUBOIUT K (POPMUPOBAHHUIO MOP(HOIOTHUECKHX
pasnmuumii, o0ycioBiaeHHBIX parmonoMm nutanus (Skulason et al., 1989; Wootton, 1998;
Adams et al., 2003; Alexander, Adams, 2004; Solem et al., 2006).

WNuTepecHpIM  sBisieTcsT TOT (PAKT, YTO OCTEOJOTHUYECKHE PA3IHUUAS  MEXIY
KYJIbTUBUPYEMOUW U HATUBHOU MOJIOABIO, IOJYYEHHON OT MPOU3BOJIUTENIEH U3 OJHOU PEKH,
BBIIIE TAKOBBIX MEXKIY T'€HETUYECKH Pa3TUYHONW MOJIOJBI0 pa3HbIX pek. Mcxoas m3 3toro
(dakTa, MOXKHO 3aKITIOYUTh, YTO OMOTEXHOJIOTUHU, IPUMEHSIEMbIE Ha PHIOOBOJIHBIX 3aBOAX,
BO3JICHCTBYIOT HA OCTEOJIOTMUECKHUE MPU3HAKH MOJIOIU OOJIbIIIE, YEM IMPUPOIHBIE (PAKTOPHI.
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B npenenax cXoIHBIX YCIOBHI OTHOTO PIOOBOAHOIO 3aBOAA MOJIO/b, IOJTYYEHHAs OT
MIPOU3BOJUTENEH pa3sHBIX PEK, TAKKE Pa3IMYaIach [0 OCTEOJIOTMYECKHM XapaKTEPUCTUKAM,
YTO CBUJETENIBCTBYET O BJIMSHUM TE€HETUYECKMX OCOOCHHOCTEH Ha pa3BUTHE KOCTHBIX
CTPYKTYP JIOCOCH.

VYcnoBust pa3BUTHS MOJIOAM Ha phIOOBOJIHBIX 3aBOJaX TaKkKe OKa3bIBaJl HETaTUBHOE
BIIMSHUE Ha CTA0WIBHOCTh pPa3BUTHS, OLEHUBAEMYIO [0 YPOBHIO (DIyKTyUpyrOLIEH
acummerpun (3axapoB, 1987; KazakoB u nap., 1989). ¥V wmomoau, BbIpailleHHOW Ha
pBIOOBOJIHOM 3aBoze OT npousBoauteneil p. llys, ypoBeHb QayKTyupyromei acumMmMeTpun
B (popme KocTell ueperna ObUI BBILLE, YEM Y F€HETUYECKH CXOAHOW MPUPOTHONW MOJIOIU U3
9TOW peku. PaHee moJsydeHHblE pe3yJbTaThl MO APYTUM MpU3HAKaM (YUCITy Jy4yed B
TJIAaBHUKAX, Yellyid B OOKOBOW JIMHHUM, >KaOCPHBIX THIYMHOK Ha TEPBOM KaOCpHOU ayTre)
TaKKe Mokazanu Ooyiee BBICOKMU YPOBEHb (PIYKTYUPYIOUIEH aCUMMETPHH Yy 3aBOJCKOU
monoau (Kaszakos, Jlsmenko, 19876; Kazakos u np., 1989; Kazakos, 1990; Crozier, 1997;
Moran et al., 1997; Vollestad, Hindar, 1997; Sanchez-Galan et al., 1998; Pomanos, 2001).
Opnako cneayer OTMETUTh, 4TO y Moioau u3 p. KepeTb ypoBeHb QuIyKTyupyromen
acCUMMETpUU ObUT BbIIIE, YEM y 3aBOJACKOW MOJIOAM, TIOJYUYEHHOM OT MpOM3BOAUTENEH U3
JTOM K€ PEKH.

Takum o00pa3oM, NOJy4YEHHBIE pe3yJbTaThl CBHJIETEIbCTBYIOT O 3HAYUTEIHLHOM
BIIMSIHUM YCJIOBUM PpPBHIOOBOAHBIX 3aBOJOB Ha (OPMUPOBAHUE KOCTHBIX CTPYKTYp Y
BBIPAILIMBAEMON MOJIOJM ATJIAHTUYECKOTO JOCOCS U BBI3BAHHOM 3TUM MOpPQOJIOTHYECKOU
muddepeHanel pold0 M3 €CTECTBEHHBIX M MCKYCCTBEHHBIX YCIOBUH. OTO MOXET
HETraTUBHO CKa3aThCsl HA BBDKUBAEMOCTH KYJIbTUBUPOBAHHBIX PBIO MOCIE BIMYCKA B PEKH, U
TakuM 00pa3oM — Ha 3(G(EKTUBHOCTH MEPONPUITHN MO MOAJEPKAHUIO YHUCICHHOCTU
IPUPOJIHBIX MOMYJISIIUI aTIaHTUYECKOTO JIOCOCH.

6.3. B ycnoBuWsX OJKcliepUMEHTa BIIEPBBIC TIOKAa3aHO BIMSHUEC BaKIWHAIUH
CTaHJIAPTHOW TOJUBAJICHTHOW BAKIIMHOH Ha pa3BUTHE KOCTHBIX CTPYKTYp uepemna
aTIIAHTHUYECKOTO Jococs. M3meHeHne (opMbl KOCTEH OBUIO OTMEUYeHO 4depe3 15 Hemenb
nocie BaknuHaruu. C Bo3pacToM pbIO 3ddekT ycwimBaiucs W depe3 68 Henenp y
OonbmMHCTBa 0cobeit (Oonee 80% oOmiero ymciia BaKIMHUPOBAHHBIX PbHIO) OTYETIUBO
NpOSIBISUICS. B BHAC JaedopMali OTACITBHBIX KOCTeH depena. PaHee HOPBEKCKUMH
UXTHOJIOTaMU OBLJIO YCTAHOBJICHO HETATUBHOC BIIMSHUC BaKIMHAIIMA Ha Pa3BUTHE
MO3BOHOYHUKA aTJIAHTUYECKOTO JIOCOCS, KOTOPOE TPOSIBIUIOCHh B BUJE AedopManuu Ten B
OCHOBHOM XBOCTOBBIX 1M03BOHKOB (Berg et al., 2006, 2011).

PasBuTre moOCTBakIMHAIBHBIX jAedopmanuii B pasIUYHBIX OTAETaX CKeleTa
CBUJICTEIIBCTBYET, COTJIACHO HAIUM JIaHHBIM, O CHCTEMHOM OTBET¢ OpraHu3Ma Ha
BakiuHauio. CormacHO TUCTOJIOTUYECKUM U OMOXMMHUYECKUM  HCCIIEIOBAHMSIM,
BaKI[MHAIIMS TTOJIMBAJICHTHBIMU BaKIIMHAMU Ha OCHOBE HEOPTaHUYECKUX Maces MPUBOJIUT K
Pa3BUTHIO CHUCTEMHOTO ayTOMMMYHHOTO OTBETa y AaTJIAHTUYECKOTO JIOCOCS, a TaKkKe K
U3MeHeHHI0 MuHepaibHoro oomena (Koppang et al., 2008; Haugarvoll et al., 2010; Berg et
al., 2011).
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OnHako cieayer OTMETUTh, YTO Ae(hOPMUPOBAHUIO TTOABEPTrarOTCS HE BCE KOCTHBIC
CTPYKTYpHI, a TOIBKO T€, KOTOphle, M0 MHEHHIO Burrena m ®Pwemnmana ¢ coaBTOpaMu
(Witten et al., 2005; Fjelldal et al., 2007), ucoeITbIBalOT HAMOOJBIINE MEXaHUYCCKUE
Harpy3ku. Tak, nqegopmanuy MO3BOHOYHHMKA YaIle BCEro JUATHOCTHPYIOTCS B XBOCTOBOM
OT/eJIe, HeCyIlleM 3HAYMTEIbHYIO Harpy3Ky Bo Bpems nBrkeHus poio (Witten et al., 2005;
Fjelldal et al., 2007). Cpeau wucciaemoBaHHBIX HaMH KOCTEH dYepena H3MEHEHHUS ObLIH
BELSIBJIICHBI B T€X W3 HHUX, KOTOPHIE MOJIBEPTAIOTCS MEXaHWYECKOW HArpy3ke BO BpeMs
npixanus u natanus peid (Tchernavin, 1948; Ballintijn, Hughes, 1965; Diogo et al., 2008).

Takum o0pazom, HalIM HCCIENOBaHWS Pa3BUTHA KOCTEH depema y phIO Imocie
BaKIIMHAIIMM TIOKa3ajlHW, 4TO I[IOJIMBAJICHTHbIE BaKIMHbI TPH HECOMHEHHOHW WX
s¢dexTruBHOCTH B O0pb0Oe ¢ MH(EKIIMOHHBIMU 3a00J€BaHUSIMU, TEM HE MeHee, 00JagatoT
1000YHBIM 3P (HEKTOM, BbIpaxkarouuMcs B 1eopMallii KOCTHBIX CTPYKTYDP.

['onomanue, Tak e, Kak W BaKIWHAIMS, OKa3bIBacT BIUSHUE Ha Pa3BUTHE KOCTEU
gyeperna y KyJbTHBHPOBAHHOTO AaTJIAHTHYECKOTO JIOCOCS. DQPQEKT ToJOJaHHs HAYWHAST
MPOSIBIIATHCS. Ha KOCTHBIX CTPYKTypax uepe3 12 Hemenp TMociie ero OKOHYaHHS, |
BBIPAKAETCS B YBEJIMYEHUH OTHOCUTENBHBIX pa3MepoB OonbpmuHCTBA (60mee 70%)
M3YyYEHHBIX KOCTEH 4yeperna, a TaKk)Ke OTHOCUTEIBHOH JTUHBI TOJIOBBI. JTO CBHJIETEIILCTBYET
0 HEKOTOPOH aCHHXPOHHOCTH B Pa3BUTHU KOCTEH yepera ¥ MO3BOHOYHHKA Y TIOIBEPTIITHXCS
roioganuto jgococerd. Co BpeMeHeM, dyepe3 65 Helenb mocie rojofaHus, pa3indus MEKIY
TOJOJABIIMMU W HE TOJOJABIIMMHU pPHIOAMH TIOYTH IOJHOCTBIO HHBEIUPYIOTCS, W
BBISIBJITFOTCS TOJILKO Ha 6% M3yYeHHBIX MPU3HAKOB.

bonee Hu3kuii ypoBeHb (QIYKTYHPYIOIIEH acHMMMETpUH, OOHApyKEHHBIM Yy
TOJIOAABIIUX PbIO, HA HAII B3IV, CBHICTEILCTBYET O 0OJiee HMU3KOW CKOPOCTH Pa3BUTHUS U
COITyTCTBYIOIICH ATOMY BBICOKOW CTETICHU CTaOMIILHOCTH Pa3BHTHS PbIO ITOCIIE TOJIOIaHUSI.
W3BecTHO, YTO BBICOKWH, MCKYCCTBEHHO BBI3BAHHBI TEMIT POCTa XOJIOAHOBOJHBIX PBIO
CIIOCOOCTBYET MOBBIIICHUIO YaCTOTHI (DEHOICBUAIN, U CHUKCHUIO CTAOMIILHOCTH Pa3BUTHS
y pbi0 B akBakynsType (Fjelldal et al., 2005; Waaghe et al., 2005).

Takum 00pa3oMm, MIMPOKO MPHUMEHSEMOE IMPH KyJIbTUBUPOBAHWUU PHIO TOJIOTAHHE
NPUBOANT K BPEMEHHOMY 3aMEIUICHHIO WX pa3BUTHSA, YTO, B UTOIE, OKa3bIBacT
MOJIOXKUTEIFHOE BIHUSHHE HA CTaOWIBHOCTh (DOPMHUPOBAaHUS KOCTHBIX CTPYKTYp Y
aTJIAHTHYECKOTO JIOCOCS B YCIIOBHSAX aKBAKYJIBTYPHI.

PesynpTaThl  TPOBENEHHOTO  MCCIEAOBAHMS  BBIABIIIM  MOP(OIOTHYECKYIO
muddepeHnuanio HatuBHOW wMojoau w3 pek Cesepo-zamaga Poccumn. Ilokazano
3HAYUTENBHOE BIUSHUE YCIOBUN pPHIOOBOJHBIX 3aBOJOB Ha (POPMHUpPOBAHHME KOCTHBIX
CTPYKTYp MOJIOJH, TpEBbIIIAIONIee JIEHCTBUE MPUPOAHBIX (akTopoB. B  ycroBusx
aKBaKyJbTYpbl OOHApYKEHO BIWSHUE BaKIMHAIMK Ha JedOpMAIMIO OTICIBbHBIX KOCTEU
yepena v 3aMeJIJIEHUE Pa3BUTHS MIPU JJIUTEIILHOM T'OJIOAAHUH.
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TUIACTUYECKUX MPU3HAKOB, XapaKTepu3yIomuxX (opMy KOCTEH depena, 4YeM MEpPHUCTHUECKHX
MIPU3HAKOB, XapaKTEPU3YIOLIUX YHMCIO 3yOOB M OTBEPCTUM CelcMOCEHCOpHOM cucteMsl. 1o
OCTEOJIOTMYECKUM MpU3HAKaM HaONIoAaeTcs pa3JelieHHe aHaJIU3UPOBAHHBIX BBIOOPOK
aTiaHTu4eckoro Jyococsi u3 pek Cesepo-3anmaga Poccum Ha nBe rpynnbel. K mepsoit
OTHOCSTCS BBIOOpKHU U3 Oacceiina p. [ledopsl, a ko BTopoil — BeIOOpKH U3 pek Konbckoro -
oBa (Ymba, Koma), Kapenuu (Keperr u Illys) u Apxanrenbckoit oOmactu (Me3eHckas
[Tuxma).

2. B BbIOOpKax MONOIM U3 MPUPOJHBIX MOMYJSUUNA OTMEUEHO MOBBIIIEHUE YPOBHS
GbayKTyupymoolei acUMMETPUHU, U CHUXKEHHE CTAOMJIbHOCTH Pa3BUTHUSA, B HANpPaBIIEHUU C
3amaja Ha CEBEPO-BOCTOK K IPAHMIIE apealia.

3. Paznnuns MCKIOY HpHpO}IHOﬁ u KyanHBHpOBaHHOﬁ MOJOABIO IMPEBOCXOIAT
TAaKOBBIC MEXKOAY MOJIOJABIO M3 Pa3HbIX IMPHUPOIHBIX Honymmm‘i. 910 CBHUACTCILCTBYET O
TOM, YTO pPa3BUTUC OCTCOJIOTHUYCCKHUX IIPHU3HAKOB MOJOJH AaTIAHTUYCCKOr0 JIOCOCA B
3HAUYUTEJILHOM CTEICHU onpeacIACTCA yCIOBUAMUA 06I/ITaHI/I$I, a YCIOBHA Pa3IMYHBbIX
pI)I60BO,Z[HBIX 3aBOAOB CXOOHBI U CYNICCTBCHHO OTIMYAIOTCA OT YCJ'IOBI/Iﬁ B pCKax.

4. KynbTUBHpOBaHHAs MOJOAb JIOCOCS OTIMYACTCS OT MOJIOJM W3 ©CTECTBEHHBIX
MECTOOOMTAHUI MEHBIIIMM YHUCIOM 3y0OB, a Takke ¢opMoli Kkocreit articulare, dentale u
hyomandibulare. TTockombky 3TH CTPYKTyphl MIPUHUMAIOT aKTUBHOE y4acTHE B TIMTAHUM PHIO,
BBISIBJICHHBIC OCTCOJIOTHYECKHE pa3fIM4Msl pPacCMaTPHBAIOTCS KaK CIEICTBHE Pa3IMYHOrO
MIMTaHUS MOJIO/IU ATJIAHTHYIECKOT'0 JIOCOCS B €CTECTBEHHBIX U UCKYCCTBEHHBIX YCIIOBHSIX.

5. TlokazaHo, YTO BaKIMHALMS MPUBOAUT K TIOBBIIIEHUIO YacTOThl KOCTHBIX
nedopManuii 'y KyJIbTHBUPYEMOTO AaTJIAaHTUYECKOTo Jjococs. V3MeHeHus B HambOoblen
CTETNEHH BBIPAXKEHBI B KOCTSAX Yeperna, MOoIBEPraroIuxcsi 00IbIION MEXaHHYEeCKOU Harpy3Ke
BO Bpemsi mnuTaHus W AbixaHus pbeiObl. KocTh ceratohyale nHambonee moaBepikeHa
MOCTBAKIMHAJIBHBIM Je(QopMaIusiM, TOITOMY OTHOCHUTENbHAs JJUHA STOM KOCTU MOXKET
OBITh UCIIOJIF30BAHA B KAUE€CTBE MAPKEPHOTO MPU3HAKA MPU U3YUYEHUH BIMSHUS BallMHAIIWU.

6. IlpomopkuTenbHOE TroJiofaHue B Bo3pacte pbi0 40-43 Hemenb MPUBOIUT K
YMEHBIIICHUIO CKOPOCTH PAa3BUTHS CKEJIETHBIX OOpa30BaHMM Yy aTJIAHTHYECKOTO JIOCOCH,
OJIHAKO Yepe3 TOJ| MOCie rojoanus 3ToT 3P ekt HuBenupyercs. ['ojgo1aHne MPUBOJIUT K
CHIDKEHUIO (PIIYKTYHpYIOIIeH acHMMETPHH IPHU3HAKOB KOCTEH Yepemna, 4To TOBOPHUT O
MTOBBIIICHUN CTAOMIBHOCTH UX Pa3BUTHSL.
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