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Hoctynuna 06.04.07

TEHETHUKA N30JIMPOBAHHOT'O T'MITOIOHAZOTPOITHOI'O TMIIOTOHAIVU3MA

T'Y DHuokpuHoIOTMYeCKUi HayyHbI# LeHTp (nup. — akan. M. M. lemoB) PocMenrexHonoruit MuH3ApaBcolpa3BUTHS
P®, HUU netckoit 3Hn0KpHHONOTMH (mup. — npod. B. A. ITerepkosa)

I'urtoronagoTtpornHblit runioroHanusm (I'T), wiu ro-
HAIOTPOITHAsI HEIOCTATOYHOCTh, — IIOJIHAS WJIM Yac-
TUYHAsT HEMOCTATOYHOCTb (YHKIIMH ITOJIOBBIX XeJie3 B
pesynbrate HapymeHus cekpeunu JII' u @CI runodu-
30oM. OH XapakTepu3yeTcs] HU3KUM YPOBHEM TOHAIIO-
TPOIMHOB U ITOJIOBBIX CTEPOUAOB ILIa3MBI.

Bpoxnenusiit I'T MoxeT OBITh HM30JMPOBAHHBIM
WK covyeTaTbes ¢ feuIUTOM Ipyrux ropMoHoB. Kpo-
Me Toro, I'T yacTo HabGmomaeTcst P HEKOTOPBIX CHH-
IpoMax, BKJIIOYAIOIIMX U Opyrue nedeKThl pa3BUTHS.
Brinenstior uzonupoBanHbiit I'T ¢ aHocMueit (CuHIpoOM
Kanemana) u I'T 6e3 HapyleHus: 000HSIHUS (MAroNa-
tuyeckuit — UIT). l'eHeTHuecKu n3onupoBaHHbIil I'T
oueHb rereporeHeH. [IepBbIMU ObLTM OOHAPYKEHBI MY-
tanuu reHoB KALI nipu cuHapome KajpMaHa u reHa
GNRHR, xoaupyIolero peLernTop roHagoTPOIIMH-PH -

Knaccudukanusa spoxaentoro I'T

yusuHr-ropmona (F'HPT) nmpu uouomnaruyeckoit dop-
Me. OTHAaKO OHHU OOBSICHSIIOT TAJIEKO He BCE CIIy4au 3a-
6oneBanus [57]. HemaBHO GBUIM OTKPBITHI HOBBIE T€HBI
(FGFR1 — fibroblast growth factor receptor 1, NELF —
Nasal Embrionic Luteinizing Hormone-releasing hor-
mone Factor, GPR54 — G protein-coupled receptor
54), nedeKThl KOTOPBIX IIPUBOIAT K TUIIOTOHAAU3MY, &
TaKXe TOJIy4eHbl JaHHBIE O MOJIEKYJISIPHBIX MEXaHM3-
Max, JIeXal[uX B OCHOBE Pa3sBUTHS U (DYHKIIMOHUPO-
BaHUS peNpOmyKTUBHON ocH (Tabm. 1, puc. 1). B or-
JEJBHYIO TPYIITYy MOXHO TaKKe BBIIEJUTh TMIIOTOHA-
IU3M IpH IedUILINTe KAaKOro-TO OIHOIO M3 TOHAJOTPO-
MMMHOB, OOYCJIOBIEHHBIA MYyTallUSIMU T'€HOB, KOIUPYIO-
mux B-cyovemuauibl JIT wim OCT.

B natorenese MIT, nporekaroiero ¢ coueTaHHbIM
nedbuumtoMm JIT u @CT, knoueByio posb urpaer I'HPT

Tab6nuua 1

HW3zonuposanusiit I'T

I I'T, coyetaiommiicss ¢ APYTMMH HZOKPUHHBIMHM HapYIICHHUSIMU U CHHAPOMaMHU

HUIT c anocmueit (cuHapoMm KanbpMaHa):
KALL1 (KAL1, X-cueIuieHHBIH, KIacCUYECKHii)
KAL2 (FGFR1, ayTocOMHO-TOMMHAHTHEI)
KAL3 (NELF?? u npyrue ayToCOMHBIE T€HBI)
HUIT 6e3 aHocMUU:
GPR54
nedext peuentopa F'HPT (GNRHR);
MaMonaTuyeckui
HsonupoBanHas HegoctaTroyHOoCTh JII' 1 ®CT
H3sonupoBaHHas HemocTaToyHOCTh JIT:
MAMONaTUYECKas! (TUITOTAIaMUYECKOM TTPUPOILI)
nedexr B-cyorenunuusl JII' (LHB)
H3onupoBaHHas HegoctatrouyHocTh PCT:
unvonaTtuyeckasi (TMIIOTaIaMUYECKON MPUPOJIBI)
nedexr B-cyorenuHuunl ®CI (FSHB)

I'unonuryurapusMm (PROPI)

Cenrroontuyeckas aucriasust (HESXI)
BpoxneHHast TUIOIUTa3usT Hanmo4YeYHUKoB (DAXT)
Heduuur nerrruHa (LEP)

PesucreHTHOCTD K JientuHy (LEPR)

Heduuur nporopMmoHKoHseprassl (PCI)

Cunapowm IIpagepa—Bwuu

CungpoM JloypeHca—MyHa

CunnpoMm Bapre—bBunna
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KAL1
FGFR1
NELF i

Mwurpauus B runotanamyc

uPr-
HENPOHbI

MpenwecTBEHHUKN
THPI -HenpoHOB

Puc. 1. I'eHsl, BOBIEUYEHHBIE B PETY/ISIIUIO TMIIOTAIaMO-THITOGU3aPHO-TOHATHON CHUC-

TEMBI.

TUITOTaIaMyca, MHAIYLUPYIOUIUA CEKPELUI0 TOHalo-
TponmuHOB runodusoM. Hapyiienue ¢ynkuuu I'iPT’
(4 KaK CleICTBUE TUIIOTOHAAN3M) MOXET OBITh PE3Yb-
TaTOM HapyIIeHUsT MWTpAllMid HEUPOHOB, NeheKTOB
cuHTe3a U cekpetiu ['HPT Uiy "HaAKTUBUPYIOIIUX MY-
taumii reHa 'HPT -peneniropa (GnRH-R) (cm. puc. 1).

Knunuyecku I'T xapaktepusyeTcst 3anepxXKoii Win
ITOJTHBIM OTCYTCTBUEM TIOJIOBOTO CO3PEBaHMUS, CIa0bIM
pa3BUTHEM BTOPUYHBIX ITOJOBBIX NMPU3HAKOB U HAapy-
HeHueM (PepTUIIbHOCTH.

[Ipu3HaKy rUMOroHaau3Ma Y My>XKUYUH — KPHUIITOP-
XM3M, MUKPOIIEHUC, MaJIeHbKUIl pa3Mep su4yeK (JIo
4 M), penkoe T0OKOBOE OBOJIOCEHUE WM €T0 TOJTHOE
OTCYTCTBHE, €BHYXOMOHBII habitus, ruHekomacTtus
(penko), aszoocriepMusi. Y XEHIUWH TMIOTOHAIU3M
MPOSIBISIETCS CIaOBIM pa3sBUTHEM MOJIOYHBIX XKeEJE3,
PEIKUM JIOOKOBBIM OBOJIOCEHUEM WJIH €0 OTCYTCTBHU-
€M, HapyllIeHUSIMU MEHCTPYaJIbHOTO LMK (BILIOTH IO
aMeHopeH) U OecruionueM. Y Bcex OOJIbHBIX OTMEYaEeT-
cs 3aiepXKKa KOCTHOTO Bo3pacTta. JJTUTeNbHBIN TUTIO-
TOHAIW3M MPUBOAMUT K OECIUIOOUIO U OCTEOMOPO3Y.

B ropmonanpHoM aHanmie npu [T HaGmomaercs
camkeHune ypoBHs JII', @CI' 1 MoJI0BBIX CTEPOHUIOB.

C moMolipio 3k3oreHHoro BeeneHusi ITHPIT MmoxHoO
orpenenuTh ypoBeHb nopaxenus (IFHPI-tect). Tak,
[IPY TMITOTAJIAMUYECKOM YPOBHE ITOPAXEHHUS BBEICHUE
I'aPI’ mpuBoOOUT K MOBHIIEHHIO KOHIIeHTpauu JII' u
®CTI B ma3me, mockonbky ¢yHkius ['HPT-penenTo-
pa runodusa coxpaHeHa. [Ipu mopaxkeHun Ha ypoBHE
runodusa, HampotuB, [HPT-tect
OTpULIATETbHBIN U XapaKTepU3yeTcs
OTCYTCTBUEM pEaKUHUM TOHAIOTPO-
MUHOB Ha BBEeIEHUE JIONMUOEPUHA.

Cundpom Kanremana (KS, onvgpax-
moeeHumanvrasn ducnaasus de Mors-
ier) — coyeTaHWe U3OJMPOBAHHOTO
IT u aHocmMum (runocmuu). Ilpu
3TOM CHHIPOME YacCTO BCTPEYAIOTCS
M JIpyryue NMOpoKM pa3BUTHUSA.

I'umoroHamuMsM IIpH CHHIPOME ]
KanemaHa cBsI3aH ¢ HEZOCTAaTOYHO-
creio T'HPT B pesynbrate Hapyiie-
HUSI SMOpPUOHAIBHONM MHUTPALIUH
I'aPI'-cuHTE3UpYIOIMIMX HEUPOHOB.
BcencTBue 3TOro HapyiaeTcst CeK-

Telencephale

O6oHATENbHbIN
anuTenuin

28

PerynatopHbie
CUCTEMBI

Heiiponentuasi-perynartopbl

penus JIT' u @CI rummodusoM, 4To Ipu-
BOIMT K OTCYTCTBUIO CIIEpMAaToreHe3a U
cuHTe3a TecTocTepoHa. [HPI-HelpoHBI,
KakK ¥ oJibhaKTOpPHbIE HEWPOHBI, MMPOUC-
XOIAT U3 OOOHSITEIbHOM TUTAaKOIBI (YTOJI-
IIEHHUS 3KTONEPMBI), PACIIOJIOKEHHOM 3a
npenejaMd MoO3ra, M 3aTeM B Ipoliecce

KISS1 (?)

GPR54 aMOpHoOreHe3a MUTPUPYIOT B Mo3r. B
GnRH (?) Tpoliecce SMOpHoreHe3a akCOHbI 000HS -
TeIbHBIX HEHPOHOB MPOHMKAIOT 4YEpe3
pelIeTyaTyio TIaCTUHKY Y PacTyT o Ha-
MPaBICHUI0O K OOOHSTEIBHBIM JIYKOBU-~
GnRH-R  1aM (Tak Ha3blBaeMblil HamnpaBJICHHBII

LHB pocT akcoHOB). ' HPI'-HelpOHBI ABUXKYT-
FSHB Cs BIOJIb 3THX aKCOHOB, TECHO C HUMHU
KOHTAaKTUPYsI, TIOKa HE TOCTUTHYT MeCTa
CBOEM OKOHYATEJIbHOM JIOKAIIU3aLUU B
runoTajgamyce. B aToMm mpoiiecce yyacr-
BYIOT MOJIEKYJIbl KJIETOYHOU aAre3uu
NCAM (neural cell adhesion molecule),
obecrieynBalolIie HEOOXONUMMBIM KOHTAKT, a TaKXe
MHOTOYHCJIEHHBIE BHYTPH- U BHEKJIETOUYHBIE PETYIISI-
TOPHI HATIPaBJIEHHOTO POCTa aKCOHOB (TPONYKTHI Te-
HOB KAL1, FGFRI1, NELF). TouHbI#i MEXaHU3M MHUTIpa-
LIMK ¥ B3aUMONEUCTBHS 3THX (PaKTOPOB HEU3BECTEH.

AHOCMUSI CBSI3aHA C OTCYTCTBMEM WJIM TUIIOTUIA3MEM
OOOHSTENTbHBIX JTYKOBUILI. Ee maroreHe3 mpu CHUHIpPOME
KanemaHa o0bsicHsIeT runore3a, BeimBuHyTass C. Dode B
2004 r. [14]. Bckope mocie IepBoro KOHTakTa OOOHSI-
TEJIBHBIX aKCOHOB C TEPEIHNM OTAEIOM KOHEYHOTO MO3-
ra (telencephale rostral) (B TeueHue 6-it Hemesmu SMOpPHO-
HAQJIBHOTO Pa3BUTHSI) MPWIETAOLIMe K OKOHYAHUSIM aK-
COHOB KJIETKM HEMPOSMMTENUS MPEKpaIlaloT MUTOTHYE-
CKMii LMKI ¥ IUddepeHIMpYIOTCs B HEHpoOIacThl B
MpUCYTCTBMM (bakTopa pocra ¢ubpodmacroB (ODPD) u
aHOCMMHa- 1, B TO BpeMs KaK OTIaJIEHHbIE OT OKOHYaHUI
aKCOHOB KJIETKM TPONOJDKAIOT HETUThCS. MIMEHHO 3TO
JIOKJBHOE CHIDKEHHWE KIJIETOYHON Mpoimdepalvi Mpu-
BOIOUT K BBISTYMBAHUIO MMEPBUYHBEIX OOOHSITENBHBIX JIy-
KOBHII. DTOT paHHMIT 3Tarm MOpgoreHe3a 0G0HATETbHBIX
JIYKOBHII HapyllaeTcsi mpu cuHmpoMme KanbMmaHa B pe-
3ynbTate OTCyTCTBUA penienropa OPPD-1 (KAL2) wiu
anocmuHa-1 (KAL1) [14] (puc. 2).

CHHIPOM KJIMHUYECKM M TEHETUYECKU reTepore-
HeH. Pasznuuator ceMelinbie popMbl 601e3HM ¢ X-clie-
mwieHHbIM (KAL1) (Myrauuu rena KAL 1), ayrocoMHo-
moMuHaHTHEIM (KAL2) (Myrauuu reHa FGFRI) u ay-
TocoMHO-peteccuBHbIM (KAL3) TumoM Hacnemoa-
HUSI, a TaKXe (Jalle) CropaaudeckKue ciydam.

FGF
+ .:'.I
aHocMmuH-1  ¢° C —

< — «C

M

Puc. 2. TTaToreHe3 aHOCMHH.
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O6nacrs, Hpyroit 0cO6eHHOCTBIO CUHIPO-
Goratas Ma KanbpMaHa, oTiMyarouieit ero ot
ructnaniom  UT'T, gBnsercss ero yacroe coyera-

HUE C pa3HOOOPa3HBIMU MOPOKAMU

R B

O6nacTb,

Goraraa

UMCTENHOM

0% R | Re | R3 |
CurHanbHbin WAP- MosTopol
nentug AOMeH ¢ubpoHekTuHa 3-ro Tuna

Puc. 3. Crpykrypa aHOCMUHa-1.

Myrauueit reHoB KALI u FGFRI oOBbsCHSIOTCS
Juiib okojio 20% criopaguyeckux U 25% Bcex cemeii-
HBIX cirydaeB cuHapoma KairpMana [13, 56]. BonbLmH-
CTBO Xe€, ITO-BUAMMOMY, 00yCJIOBJIEHBI AeheKTaMu ay-
TOCOMHBIX T'eHOB [46].

Yacrora 6one3Hu B 3—35 pas BhIre y Myxx4uH (1:8—
10 TeIC). Bo3MOXHOE OOBSICHEHUE 3TOMY — IIPEAIOJIO-
XeHre 0 GYHKIMOHAIBHOM B3aUMOIEHCTBUM aHOCMU-
Ha-1 u peuenropa @P®-1. Y xeHwnH ren KALI yac-
TUYHO u30eraer X-uHakTuBauuu (beHomeH "Escape”),
TaK Kak ogHa X-XpoMocoMa MHTAakTHA. COOTBETCTBEH-
HO Y HMX CHHTE3MPYETCSI KaKOe-TO KOJMYECTBO aHOC-
MUHa-1, OOCTaTOYHOe Ui AaKTUBALMM pelentopa
OPO®-1 u, TakuM 00pa3oM, XKeHIIWHA, UMEIoLLAs ae-
exT reHa, ocTaeTcst KJIMHUYECKH 310poBoii [13, 14].

Krunuueckas kapmurna cundpoma Kanemana. Knu-
HMYeCKU cuHIpoM KajabpMaHa mposiBisieTcss aHOCMuUei
u I'T pa3Hoii cTeneHu BbIPaKEHHOCTH.

AHocMUsT 00yCITOBJIEHA aTUla3veid Wi TUIOoIUIasuei
OGOHSATEIBHBIX JIYKOBHII U IPOSIBJISIETCS] B BUIE HECIIO-
COOHOCTH OLYLIATD 3araxu. ¥ HEKOTOPbIX FeTepO3UroT-
HbIX XCHILUMH MOXeT HaOMIomaTbcs YacTUYHAS WU
royiHast aHocMust. KpoMe Toro, Moxet ObITh U30JIUPO-
BaHHAasi aHocMHsl Oe3 rurmoroHanusma. OTpenenuThb
aHOCMMIO MOXHO C ITOMOILBIO CYyOBEKTUBHBIX 1 00BEK-
TUBHBIX MeTomoB. K CyOBEKTHBHBIM MOXHO OTHECTHU
XaJtoObI MalyMeHTa Ha c1aboe 0OOHSHUE WIIM €T0 OTCYT-
ctBUe. K OOBEKTUBHBIM METOIAM OTHOCSITCS CIIELIUAIb-
Hble OOOHATENIbHBIE TECTHI [8] U BU3YaJIbHOE OIpeaee-
HHE aIUTla3ydu/TUIOIUIA3UU OOOHSATENBHBIX JIYKOBHII C
[TOMOLIBI0O MAarHUTHO-PE30HAHCHOK ToMorpaduu.

Ilpu curnpome KaapMaHa oTMevaeTcs: pa3Has cTe-
[IeHb TMITOTOHAIM3Ma U aHOCMHH, JaXe B Ipeaesax
OJHOM CeMBbH, a TaKXKe HEITOJHAsI IIEHEHTPAaHTHOCTD B
CEMBSIX, B KOTOPBIX 00JIE3Hb HACJIEMYETCS] ayTOCOMHO-
JOMHHaHTHO. Tak, B ODHOM U TOIl Xe& CeEMbEe MOXHO
Habmonate uzonupoBaHHblt I'T Ge3 aHOCMHMH, CHH-
npoM KajnbMaHa ¥ M30JMPOBAHHYIO AHOCMHUIO Ge3 ru-
MOroHaau3Ma.

Ta6bauua 2

CHMAOTOMBI H IOPOKH Pa3BHTHS, YaCTO BCTpevaloluecs NpH CHHAPO-
Me Kanpmana

pasButus (Tabi. 2).

KALI (knaccuueckuil, X-cyennen-
Howi cunopom Kanemana) oGyciioB-
JIeH MyTauusaMu B reHe KALI.

I'en KAL] (mipexxHue Ha3BaHUS
— KAL, KALIG, ADMLX) pacnioino-
XeH Ha Xp22.3, cqcTout u3 14 3K-
30HOB U KOJUPYET INIMKOMPOTEUH aHOCMHH, COCTOSI-
1y 13 680 aMUHOKHUCIOTHBIX OCTATKOB.

OnucaHbpl MHOTOYHCIIEHHBIE U pa3HOOOpa3HbIe TO-
YeyHbIe MyTAl[UU U JeJIEMU BCETO reHa M OTAETIbHBIX
ero 3K30HOB [1, 5, 13, 16, 18, 20, 28, 36, 37, 40, 41,
45—48, 53, 56, 63]. KpoMe Toro, oGHapyXeHHI Jeie-
U obnactu Xp22.3, 3arparuBaroiiue, IOMUMO TeHa
KALI, n npyrue reHbl, pacIoJIOXXeHHbIe B Ipeneax
3Toil objiactu (Hampumep, reH ST.S), 4To sIBIsIETCS
MIPUYMHON TaK Ha3bIBAEMOI'O CHMHAPOMA I€HHBIX ITO-
CJIeIOBAaTeIbHOCTEN, B TAHHOM CIy4yae — COYETaHMUsI
cuHapoMma KajbpMmaHa U UXTHO3A.

Cmpykmypa anocmuna-1 (puc. 3). N-KoHel] aHOC-
MMHA CONEPXUT CUTHAJIBHBIM MENnTUI U obnacts, 6o-
TaTylo OCTaTKaMU I[UCTEHHA, BHYTPX KOTOPOM Haxo-
JUTCS TaK HaspiBaeMblii WAP-moMeH (whey acidic pro-
tein), cocrosuit MpuoAU3UTEabHO U3 50 aMUHOKUC-
JIOTHBIX OCTaTKOB, aHAJIOTMYHBI JOMEHY, HAlIeHHO-
MY Y MHTHOUTOPOB IMpOTea3bl, HO TakKasd IMpoTea3Has
AKTUBHOCTb OCTAETCSI TUIIOTETUYECKOI ISl aHOCMHUHA-
1 (xax, BripoueM, u misi WAP-nomeHa).

C-KOHeI[ COIEPXUT 4 MocC/eI0BaTeIbHBIX TTOBTOPA
¢ubponektuna 3-ro tumna, HailneHHbIX B NCAM. 3a-
MBIKaeT MOJIEKYITy KOPOTKHii (pparMeHT, Goratelii oc-
HOBHBIMU AMUHOKHMCJIOTAMHU U TUCTUAMHOM [14].

IIpu myrausax reHa KALI TpouCXOOUT HapyIleHHe
CTPYKTYpbl aHOCMHHA, 3aTparuBaroiue kak WAP-mo-
M€H, TaK 1 MOBTOphI pubpoHekTHa 3-ro Trmna (puc. 4).

Kmunuvecku Myranuu reHa KAL I posiBAsIIOTCS B
Bune coyetaHus I'T u aHocMuu. U3 mopoKoB pa3BUTHSA
ripi KAL1 yacTo BcTpe4aroTcsi OMHOCTOPOHHSS areHe-
318 (ariasusi) MovYeK, CHHKUHE3US PYK, aTaKCHs, BbI-
cokoe rotTuyeckoe He6o, nedopMalMs CTOIE.

Tun HacnenoBaHust — X-CLETUIEHHBIA.

KAL2 (aymocomno-domunanmuuiii cunopom Kanvma-
Ha) obycnoBieH MyTauusaIMu B reHe FGFRI.

I'eH pacrionoxeH Ha 8pl11.2—12, cocrout u3 18 3k-
30HOB M KOOUpYET MIMKOoMpoTeuH-perentop OPO-1,
cocTosIlUUid U3 822 aMUHOKMCIOTHBIX OCTATKOB.

Ha ceropHslHMi* [EHb OMKMCaHO 35 WHAKTUBHUPYIO-
mux Myrauuid reHa FGFRI nipu cunapome KansmaHa

KAL2 KAL3 (ayrocomHo-
(X-cuernieHHbI) (ayTOCOMHO-IOMHHAHTHBIIT) PpeLIecCHBHBII)
OxsocropoHHsis  PacuuennHa ryGul 1 HeGa HedexThl cpa-

areHesus noyek MHOXeCTBEHHas! areHe3ust LIEHUS CpeauH-

CHHKKHe3HS DYK  3y6oB HOU NTMHHH
ATakcrs CHHKMHE3Us pyK PacwenuHa ry-
Bricokoe rotuue- YMcTBEHHasl OTCTaJIOCTh 6B U HeGa
cxoe Hebo ATpe3usi XoaH T'uneprenopusm
Hepopmamms cro- BpoxmeHHHIH NMOpoK cepaua Iias
1131 HeitpoceHcopHas Tyroyxoctb OXHOCTOPOH-
Huskopociocts HsISl areHe3us

MoYyeK

L 12]s]s[ s e[ 7 8fofio1[12]13]14] renkaLt

———
———

181 285 402 540 680

i 7z/m | I I B AHOCMMH-1

Pttt tommee st

Puc. 4. Myraumu rena KALI
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[1,13,17, 26,28, 51, 56, 65] — 28 MucceHC- ¥ HOHCEHC-
MyTalui, 3 MUKpomeleludu, 2 MHUKPOBCTaBKU U 2
crutaiicuHr-myrauui (ta6i. 3). KpoMe Toro, ”HaKTUBU-
pytole Mytanud reHa FGFRI MOTyT TIpOSIBIISITBCS
TOJIBKO M30JIMpoBaHHBIM I'T' 6e3 aHOCMUM, B COYETAHUU
¢ MMOpOKaMH pa3BUTHUsS WM 6e3 Hux [17, 26, 51, 65].

AxTHUBUpYyOIIMe MyTauuu reHa FGFRI BbI3BIBAIOT
KpaHuocuHocto3 (cuHapoM Ildeiidepa) [44, 54].

Kmuanyecku KAL2 nposiisiercs I'T u aHocMuei.
IMopoku pa3BUTHS, 0COGEHHO XapaKTEepHbIE IS MyTa-
uuit reHa FGFRI, oOBSICHSIIOTCSL TEM, YTO PELENTOp
OP®-1 yyacTByeT B npolecce GOpMUpPOBaHUS U pas-
BUTHS 3TUX OpraHoB M TKaHeil. Haubonee yacTo 31O
paciuendHa ryosl M1 Heba, MHOXECTBEHHAsl areHe3usl
3y0OB, CHHKHMHE3Us PYK, a TaKXX€ YMCTBEHHAasl OTCTa-
JIOCTb, aTpe3usi XOaH, BPOXIEHHBI TOPOK ceprua,
HEWPOCEHCOpPHAasl TYrOyXOCTb, HHU3KOPOCJIOCTb (CM.
Tabm. 3).

Cmpykmypa peuyenmopa @P®P-1 (puc. 5). Peuern-
Top OPD-1 — MeMOpaHHBII peLienTop, aKTUBEH B
BHUIE OUMepa, Torma Kak B BUIEe MOHOMepa HEaKTH-
BeH. BHEKJIIETOYHBI pEerroH, KOTOPBIi (UKCHPYET
surang OPO, sximovaet 3 obactu (ToMeHa), coaep-
xamux 3 Tuna ummyHornobynuHoB (Ig I, Ig IT u Ig
III). Mexny mepBBIMU IBYMSI BCTaBJISIETCSI MOJIYJb,
OYeHb OoraTelif KUCJIOTHBIMU OCTaTKaMU (KHUCJIOT-
HBI PETHOH), POJIb KOTOPOTO COCTOUT B TOM, YTOOBI
MeLlIaTh CMTIOHTAHHOM aKTUBALUM PELeNITOpa B OTCYT-
CTBMeE JIUTaHIa. BHYTpUKIIETOUHBIN PETrMOH BKITIOYAET
2 IOMeHa TUPO3UHKWHA3bI. 3-KOMITOHEHTHBIN MOJIe-
KynsapHbIit Komruieke u3 OPD, peuenropa ®PD-1 u
MPOTEOrNIMKAHA TelapaH cyibdara HeOOXOmUM IS
IUMepHU3alIuU peLieNTopa, 3a KOTOPOM CIeAyeT aKTH-
Ball¥sl THPO3UHKUHA3BI B pe3yibTare ayrodochopu-
nupoBaHust (P) ocratkoB Tupo3uHa (Y) BO BHYTpU-
KJIETOYHOM pervoHe [14].

Ta6bnuua 3
Hnaktusupylomue Mytanuu reia FGFR1
Myrauus me{{m*' XapakTep MyTauuu ITopoku pa3BuUTHS, acCOLMMUpPOBaHHbIE ¢ cuHApoMoM KanbmaHa AsTOp
G48S 3 Cnopanuyeckass HIT 6e3 aHocMuu E. Trarbach [65]
G97D 3 " - C. Dode [13]
Y99C 3 . - C. Dode [13]
303—304insCC 3 B - C. Dode [13]
V1021 3 " — J. Albuisson [1]
S107X 3 " TTopoku moyek, CHHKMHE3Us pyK, paclueinHa Heba, areHe3us 3y6oB N. Sato [56]
D129A " - J. Albuisson [1]
Al67S " Pacuuennna Heba, areHesus corpus callosum, ogHocTopoHHsis otepss  C. Dode [13]
5 ciyxa, cpallleHUe 4 U 5 MeTaKapnaJbHBIX KocTei

C178S i IMopoxu pa3BuTHS HLa (IBYCTOPOHHSIS TOJIHAs pacluelrHa ry6ul u He6a, C. Lambe [26]

E€IVMHCTBEHHBIN pe3ell, TUITOIUIa3us NIPaBoM HUXHEH YeNOCTH, THIepTe-

JIOpU3M, OuIaTepalbHas areHe3usi Hapy>KHOTo yxa, KOHOYKTHBHasl Tyro-

5 YXOCTb, YKOpOUYeHHe npaBoro naibua cronsl) + UIT Ge3 aHocMuu

G237S b CunzppoMm KansMana wiu UIT Ges aHocMuu N. Pitteloud [51]
L245P 6 " PacienyuHa ry6el u He6a E. Trarbach [65]
R250W 7 CemeiiHas ATtakcHsi, yMCTBEHHAasl OTCTAJIOCTb, AMUIENICUS E. Trarbach [65]
V273M 7 Cnopaguyeckast — J. Albuisson [1]
C277Y: 7 - — C. Dode [13]
IVS7-1G - A 7 CemeiiHas MHoOXeCTBeHHasl areHe3usi 3y6oB C. Dode [13]
A343V 8 ¥ — E. Trarbach [65]
1093— Cniopaguyeckas — J. Albuisson [1]
1094delAG
P366L 9 CeMeitHas OxupeHue, HapylleHue CHa E. Trarbach [65]
A520T Criopanuyeckast — J. Albuisson [1]
V607M 13 CeMmeitHast CHHKHHE3Us pyK C. Dode [13]
1836—1837insT 13 Crniopanuyeckas — J. Albuisson [1]
1852—1853delAA 13 CemeltHas Cubitus valgus E. Trarbach [65]
R622X 14 i PacuienmHa ry6ul 1 HeGa WM M30IMpPOBaHHAss aHOCMMSA C. Dode [13]
R622Q 14 " HUIT 6e3 aHocMuum, paclienuHa HeGa, areHe3ust 3y60B I. Guemas [16]
1970—1971delCa 14 " - C. Dode [13]
W666R 15 Cnopagnyeckast PaciuennHa He6a C. Dode [13]
Q680X 15 N HUIT 6e3 aHocMuHm, paciuennHa ryGe U HeGa N. Pitteloud [51]
IVS15 + 1G — A Intron 15 " - C. Dode [13]
M719 16 " — C. Dode [13]
P7228 16 CewmeitHas If:lalgflxennna ryObl, CHHKUHE3UsI PyK WIM M30JIMpoBaHHasA aHocMust und  E. Trarbach [65]
N724K Cnopanuyeckass MIT unu aHocMus N. Pitteloud [51]
Y730X " — J. Albuisson [1]
P745S 17 : ITopoku moyek, CHHKMHE3Us PyK, paclueivHa HeGa, areHe3us 3y60B N. Sato [56]
P772S 18 b Pacuienvna Heba, ONIHOCTOpPOHEE OTCYTCTBHME XpsilLeit Hoca, Kojlo6oma C. Dode [13]

PamyXKu
V7951 18 CeMmeitHas CHHKHHE3UsT pyK E. Trarbach [65]

T pumevaHue. [Ipoyepk — OPOK OTCYTCTBYET.

30



MPOBNEMbI 3HOOKPUHONOIW, 2008, T. 54, Ne 2.
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Puc. 5. Aktuauus peuentopa @P®P-1 nmurannom ®PD B npucyTCTBUM MPOTEOITHUKAHA Te-

rnapaH-cynbdara.

TK — THpO3WHKHMHa3a.

Dyuxkyuonasvroe ezaumodelicmeue aHocmuna-1 u
peuenmopa OPD-1. AnocmuH-1 u peuentop PPO-1
yYacTBYIOT B ITpoIlecce 3MOPUOHAIBbHON MUTpAIIUU
I'aPI'-HelipoHOB B rumoTajaMyc ¥ nuddepeHIn-
POBKE OOOHSITEJIbHBIX JYKOBHUII, BBHICTYIasi B POJHU
pEryJasiTOpOB HAIlpaBJI€HHOTO POCTa aKCOHOB. My-
Talli¥ KOIUPYIOIIHMX UX T€HOB MPOSIBISIOTCS B BUIE
cunapoMa Kanpmana. Peuentop ®P®-1, momumo
3TOr0, yYacTBYET B Mpoliecce GOpMUPOBAHUS U pa3-
BUTHSA TKaHeld W opraHoB. [Ipu ero moBpeXaeHUHU
HaOMoal0TCsl pa3HOOOpa3HbIe IMOPOKM Pa3BUTHS,
YacTo BCTpevdalolnuecss mMpu cuHIpome KanabmaHa.
TouHBIT MEXaHU3M B3aMMOIENUCTBUS MEXAY STUMU
MpoTeMHaMM He u3BecTeH. Ilpemmosaraercsi, 4To
aHOCMHMH KaKMM-TO 00pa3oM ydacTBYET B Ilepeaaye
curHana yepes penentop OPP-1.

Bo3MoxHo, aHocMUH cBOUM WAP-10MeHOM CBSI-
3BIBA€TCS C MPOTEOTNTMKAHOM TelapaH-CcylbdaToM.
N3BecTHO, YTO TMPOTEOrTMKAH TemapaH-cyiabgar
BBI3BIBAET nUMepu3anuio peientopop ®PD B mpu-
CYTCTBMHM JIMTAaHIOB, YTO OOYCJIOBIMBAaeT aKTHBa-
mio dyHkuuu TK stux peuentopoB. Bo3zMoxHO,
TaKXe CYILIeCTBYET IpsiMasi CBsI3b aHOCMUHA-1 1 pe-
uentopa @P®d-1, Tak KaKk HeIaBHO ITOKa3aHO, UTO
6enok NCAM cBsi3pIBaeTCs C BHEKJIETOYHOM 4aCThIO
peLienTopa MpH MOMOIIY CBOMX ABYX MOXYJEH, IO-
IOOHBIX MMOBTOpaM (GUOPOHEKTHUHA 3-TO THUIIAa aHOC-
MHuHa-1 [14].

KAL3 (aymocommno-peyeccusrbviii cunopom Kasoma-
Ha). K KAL3 oTHOCAT BCE OCTIbHBIE CIy4arl CUHAPO-
Ma KanbMaHa, B KOTOPBIX HE OOHApYKEHO MYTaIlUii re-
HOB KALI n FGFRI. Tumn HaclienOBaHUS — ayTOCOM-
Ho-peuieccuBHbIi. Knunuyecku KAL3 mposiBisieTcs
aHocmueit u I'T. U3 mopokoB pa3sutusi mpu KAL3
yacTo HabmopaoTcs nedeKThl CpalleHUs CPeIuHHON
muHuM (midline cranial fusion defect), pacienuna ry-
OBl 1 Heba, TUIIePTEIOPU3M IJIa3, OMHOCTOPOHHSIS are-
HE3US MOYeK.

I'en NELF xax npuuuna HIT u
6€POSIMHAS. NPUMUHA AYMOCOMHO-pe-
yeccuenoeo  cunopoma  Kanemana
(KAL3). B 2000 r. P. Kramer u S.
Wray 0GHapyXWIN Y MBIIIIA HOBBIA
TreH-KaHOuIaT ayTOCOMHO-pelec-
cuBHOM (opMbl cuHIpoMa Kanbma-
Ha [24]. HoBblif reH, Ha3BaHHBIN
NELF, skcnipeccupyetcs u B THPT -
HEeWpOHaxX, U B OJb(MAKTOPHBIX aK-
coHax. B skcmepuMeHTax MOBpEX-
neaue NELF cHUXaeT HalpaBJieH-
HBIl POCT aKCOHOB M MMHIPALIMIO
I'uPI'-HeiipoHoB [25, 69].

I'en NELF naxonutcst Ha 9q34.3,
COCTOMT U3 16 9K30HOB M KOIMPYET
0e10K, cocrosiumii U3 530 amMuHO-

KWUCnOTHbI peruoH

Iig Il

TK KHUCJIOTHBIX OCTAaTKOB.
B 2004 r. K. Miura u coasnr. [43]
HallUIM B CIIOPAOWYECKOM Clly4yae
vyl TK UIT reTtepo3UroTHy10 MUCCEHC-MY-
taiuio (1438A — G) B TOHOPCKOM

caiiTe CIUlaiicMHTa 3K30Ha 15, mpu-
BOISIIYI0O K 3aMeHe TPeOHWHA Ha
anaHuH B 480-i1 mosurum (T480A).
AHOCMUHM ¥ TTIOPOKOB Pa3BUTHSI, Xa-
pakTepHBIX i cuHapoma Kaibma-
Ha, He HabJI01anoch.

Hecmortpst Ha To yTO npu cuHapome KanbmaHa My-
tauuit reHa NELF moka He OOHapyXeHO, 3KCIepH-
MEHTaJIbHbIE JaHHBIE TOBOPST O €r0 POJIM B Pa3BUTHH
ayTOCOMHO-pelleCCUBHOro  cuHapoma  KampmaHa
(KAL3).

Houonamuueckuii (nopmocmuueckuti) I'T — npyras
Oosbiiasi rpynmna uzonupoBaHHoro I'T. AHocmusi He
xapakrtepHa. [IpuunHa — myTaiuu reHoB GPR54 (1—

Fen GPR54
C223R  Rog71 1001_1002insC
%—' 5

|

R331X X399R

del 155 (i4-e5)

1001_1002incC

L1485C223RK  ga3yx

del 155 (i4-e5) X399R

Puc. 6. Myrauuu GPR54.
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Ta6nauua 4
Myrauuu rena FSHB

MyTaums Knunuka AgTop

Val61X/Cys51Gly VY xeHIuuH — 3anepxka my- L. Layman [29]
6eprara u Gecruronue

Y MyxuuH — 3anepxka my- M. Phillip [49] (y
6epraTa U a300CMEpMUSI,  MYXYHUH)

y XEHIUWH — 3amepxka my- C. Matthews [38,
6eptara u Gecruronue 39] (y XeHIUuH)
YV MyxumuH — azoocniepmus, L. Layman [32]

y XEeHIIUH — 3aJepXKa Mmy-
6eprara U 6ecruionue
Azoocnepmust

Val61X

Tyr76X

Cys82Arg G. Lindstedt [34]

Ta6nuua 5

Myrauuu resa LHB

Myrauus @eHotHn ABTOp
Ala-3Thr Bapuant JIT' Jiang, 2002
Thr8Arg S K. Furui [15]
Ile15Thr e K. Furui [15]
Gly36Asp 'urmoroHangusm H. Valdes-Socin [66]
GIn54Arg " J. Weiss [67]
Gly102Ser Becrionue y xeHmmmH ~ W. Liao [33]

mentun 'HPI. Ilocne oOHapyXeHMSI OelelMd TeHa
GnRH y runoronantoit Menuu (hpg mouse) [35], rex
GnRH cyurancs MHOrooGe1amM KaHIuAaToM JUIsI
noucka myrauuii y 6oasHeix ¢ UIT, omHako y yeno-
BeKa MyTalMi 3TOro reHa Moka He HaiIeHo.

Peuenrop I'HPI' HaxomuTcss Ha IMOBEPXHOCTHOM
MeMb6paHe roHanotpodoB rumodusa. OH OTHOCUTCS K
GonpiroMy ceMeicTBy G-IPOTEMHCBSI3AHHBIX peLel-
topoB (GPCRs). ITo cpaBHeHwMIO ¢ npyruMu G-mipoTe-
MHCBSI3aHHBIMM pelienTopamu, peuenrop I'HPT umeet
HECKOJIbKO YHUKAJIBHBIX ITPU3HAKOB. Y HEro OTCYTCT-
ByeT BHYTPMKJIETOUHBI C-TepMUHAJIBHBINA IOMEH, a
nocienoBatesibHOCTs DRY (acmaparuHoBast KuCIIO-
Ta—apruHUH—TUPO3UH) B 3-M TpaHCMEMOpPaHHOM J0-
MeHe 3ameHeHa Ha DRS (acmaparuHoBass Kuciaora—
aprUHUH—CEPHUH). AKTHUBALIUSI pEeLeNTopa JUTaHIOM
MPUBOIUT K BHYTPUKIIETOUHOU aKkTUBaUUM ¢ocdomu-
nma3el C M MHUTOr€HaKTUBUPYEMOM ITPOTEMHKHUHA3BI
(MAPK) u perynupyeT TPaHCKPHUIILMIO U CEKPELMIO
TOHAIOTPOITUHOB [22].

I'en GnRH-R pacmonoxeH Ha 4g21.2, coctour u3 3
3K30HOB, KOIUPYET OelIoK, comepxaiuuit 328 aMuHO-
KHUCJIOTHBIX OCTaTKOB. VIHaKTUBMpYIOLIME MYyTallUU
GnRH-R npuBoaar kK uzonupoBaHHoMy I'T, oguHako-
BO BCTPEYAIOTCS Y MYXYHH M Y XEHIIMH U Haclemy-
IOTCS ayTOCOMHO-peleccuBHo [2—4, 6, 7, 9, 10, 21, 23,
30, 42, 52, 61, 62, 64]. Ouu HaiineHsl B 16% cmopa-
nuyeckux U 40% ceMeHBIX clydyaeB U30JUPOBAHHOIO
I'T Ge3 aHOCMHU C ayTOCOMHO-PELICCCUBHBIM TUIIOM
HacienoBaHus [4]. KpoMe Toro, omucaHa roMO3uroT-
Has myTauus reHa GnRH-R nipu cunnpome "deptuib-
HbIX eBHYX0B" [50].

HAaCTOSIIIEMY BPEMEHH OIMCaHbI 22 MyTaLlU Te-
Ha GnRH-R — 21 MHCCEeHC- U HOHCEHC-MyTauus U 1
CIUIaMCUHT-MyTalys 9K30HOB 1 u 3 ¢ meneuueit Bcero
3k30Ha 2 (puc. 7). Mytauuu npuBoasT Judo K 6oKane
MMPOBEIEHUSI CUTHAJIA, TU00 K 0C/IabIeHUIO WU OTCYT-
CTBMIO CBSI3BIBAHUS JIMTaHAA. BBIIENSIOT MyTaluu C
MTOJTHOI M YaCTMYHOU MoTepeil pyHKLUMU peLenTopa.
Mytauun Q106R u R262Q BcTpevatoTes yaiie Ipyrux.
Y 1 GonpHOro Moxer GBITh WUIM 1 TOMO3UTOTHASI MY-
Talusl WK cpady 2 (coyeTaHHasl reTepO3UTrOTHOCTD)
[22].

KinuHuyeckast KapTiHa BapbUpPYyeT OT ITOJHOTO IO
YaCTUYHOTO TMITOrOHAAM3Ma U 3aBUCHUT OT THIIA MyTa-
MM (C IMOJTHOM WJIM YaCTUYHOM moTtepeit GyHKUMH), a
TakXe OT Hamuyust 1 iy 2 myrauuit y 1 6onpHoro. Y
GOJIBHBIX, TOMO3UTOTHBIX IT0 YACTMYHO MHAKTUBHUPYIO-
LM MyTauusM reHa GnRH-R, HaGmonaercss 4acTU4-
HBIA runoroHanusm [12, 50], a y GOJBHBIX C IMOJIHO-
CTBIO MHAKTUBUPYIOIIMMHU MyTalusiMu reHa GnRH-R B
o0oMX aJUIeNIsIX — TSKeNbli rurmoroHanusm [4, 7, 52,
61, 62, 68], T. e. HaGMOKAETCA KOPPEISALUS FeHOTUII—
dbeHoTHI, MTpUYeM (EHOTUI OMpPEesSIeTCs INIABHBIM
obpaszom GnRH-R-BapHaHTOM C MeHee BbIpaXeHHOM
rorepeit GyHKIIUU.

OO6bIyHO IpH MyTauusx resa peuenrtopa I'HPI pe-
akius roHagmorponuHoB B xome I'HPI-tecta otcyrer-
ByeT WIM CWIBHO ocnabneHa. B To xe BpeMsl uHorma
BBeneHue ['HPT B xone I'HPI'-TecTa MoxeT npeonoeTh
YaCTHYHYIO MHAKTUBaLuIo peuentopoB 'HPI' u uMeTs
pe3ynbTaToM HopMaibHBIN oTBeT Ha THPT ¢ moBkIIe-
HHEM COIepXaHUsI FOHAIOTPONMHOB. B TakoM KoOH-
TeKcTe oOHapyxXeHUe MyTauui reHa GnRH-R moxet
[OMOYb JICUEHMIO OeCIUIonus y 3TUX OOJBbHBIX, TaK KaK
OHU B OOJBLIMHCTBE CIy4aeB PE3UCTEHTHBI K MM-
nynscHoMy BBeneHuio IHPT [22]. Eciu y GonpHEIX

Ta6nauua 6
MoHorenHbie ¢dopmbl u3oauposanHoro I'T
<DopMa_l HacnenoBanue I Yacrora Knunuka l FHPF—Tﬂ MexaHuam
KALl1 X-cuemreHHo 14% cemeitnbiit, 11% crnopaguyeckuit PasHas crenens I'T u aHoc- + Hapyienue Murpauuu
MMH, U30JIMPOBaHHAas I'uPI-HeiipoHoB
FGFR1 AyrocoMHO-moMMHaHTHO 11% ceMeliHbit, 9% crniopanuyeckuit aHOCMMS, IpyrUe IMOPOKH +
NELF ? ? IT +
GPR54 AyrocoMHo-penieccuBHo 1—2% I'T (monmHBIA y MyXYHH, HapyiwueHnue cuHTesa u
YaCTUYHBIN y XEHIIMH) + cekpeuuu 'HPT
GnRHR AyrocoMHo-peueccuBHO 40% ceMeiHBbli IMonuwiit IT - Hapyurenue cuHTesa u
cexkpeuuu JIT' u OCT
16% cniopaguyeckuii Yactuyusiit I'T -+

BFSH ? Penxo

BLH AYTOCOMHO-IOMHHAHTHO "

YacTHYHBINA IMITOTOHATU3M + HapyiueHnue cuHTe3a
oCr

“ ] + Hapywenue cunresa JIT

IMMpumevyanue. Ilmoc — TECT MOMOXUTENBHBIA, MUHYC — TECT OTPULIATENBLHBIMH.
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YaCTUYHO MHAKTUBUPYOIIMMU MYTALMUSIMU TeHa
GnRH-R TOBTOPHOE MMITYJIbCHOE BBEIEHHUE BBICOKHMX
no3 'HPT MoxeT mpHUBECTHM K HEKOTOPOMY OTBETY M
WHIYKLIMH OBYJISILUU [12, 58], TO MalMeHTHI C MTOJIHO-
CTBI0O MHAKTUBUPYIOIIMMHU MyTauusiMu reHa GnRH-R
He oTBeyaroT Ha JeyeHue I'HPT [31, 52], a TosbKO Ha
BBeJIEHNE TOHAIOTPOITMHOB.

H3zoaupoeannas nedocmamournocms JIT uau @CI xa-
PaKTepHU3yeTCsl CHUXEHUEM WU OTCYTCTBHEM OIHOTO
13 TOHAIOTPOITMHOB TP HOPMAJIbHOM WJIM ITOBBILIEH-
HOM KOHLIEHTpALM{ IPYroro.

JIT u ®CT cocroaT U3 2 cyObeAMHULL: o — OOIIeit
g OCT, JIT, XI'Y u TIT u B — cneunduyHoi Wist
KaXIoro u3 HuX. Myrauuii reHa o-CyObeIMHULBI He
HaiigeHo. OmnucaHbl eTUHWYHBIE CITydyad WHAKTHBU-
pytolux myrauuii reHo g LH u g FSH.

Mymayuu B-cybsedunuyst @CI. I'eH B-cyobenuHuU-
usl OCT (FSHB) pacnionoxeH Ha 11pl13 u cocTout u3s
3 3K30HOB.

®OCT y MyxX4YdH peryidpyeT cliepMaToreHe3 M co-
3peBaHue KIeToK CepToid, Y XeHIIUH — POCT U pas-
BuUTHE GOJUTMKYJIOB B GOJLTUKYJISIpHYIO a3y uukia, a
TaKXe CMHTE3 UMU 3CTPOreHOB (HEHCTBYS 4epe3 apo-
Marasy).

B Hacrosiiiee BpeMs omnmucaHbl 4 MHAKTHUBUPYIO-
mue Mytauuu reHa FSHB, BBI3BIBAIOIIME TUIIOTOHA-
IM3M U a300CIepMUIO Y MyX4uH [32, 34, 49] u 3a-
IEepXKy Imybeprata u Gecruionue y XeHUUH [29, 32,
38, 39] (tabin. 4).

Mymayuu S-cy6sedunuyst JII. Ten LHB pacmono-
xeH Ha 19q13.2. ¥ MyxuuH JIT cTUMyIUpyeT CHHTE3
TECTOCTepOHA B KieTKax Jleiimura, y XXeHIIUH — IIpo-
Jubepalnio KIETOK IrpaHyie3bl ¢ 06pa3oBaHUEM XeJl-
TOTO TeJia B JIIOTEMHOBYIO a3y mukia. [IporectepoH,
CHUHTE3UpYyeMBbIil XeAThIM TeioM ('TOPMOH OGepeMeH-
HOCTH"), MHTMOUPYET POCT M Pa3BUTHE HOBBIX (OJLTH-
KYJIOB, a TaKXe IOATOTABIMBAET SHIOMETPUN K BHeE-
IPEHUIO SULEKIETKH, CHIKAst BO30YIUMOCTh MUOMET-
pUS U CTUMYJIUPYSI POCT NEeUMAYAIbHONM TKAHU B MAaTKe
1 aJIbBEOJI B MOJIOYHBIX XKeJie3ax.

Myrauuu reHa B-cyovenunuusl JII' (LHB) conpo-
BOXIAIOTCSI 3aMepXKOil IybepTata M HapylIeHUEM
criepMaToreHe3a y MyX4YuH U OecIutonueM Y XeHIIUH
[15, 33, 55, 66, 67] (Tabn. 5).

3akjawuyenune

leHeTnyecKky OOYC/IOBIEHHBINA BPOXIEHHBIN HM30/IM-
posanHbIi I'T oyeHb rereporeHeH (Tadi. 6). Monekynsip-
Hasl TeHEeTHKA COBEpIIIA IPOPBIB B MTOHMMAHUM 3THO-
JioruM U naroreHe3a pa3nuyuHbix ¢dopM UIT. K Hactos-
LIEMY BPEMEHH OTKPBITO HECKOJIEKO IeHOB, MYTallMK KO-
TOPBIX MPUBOMAST K Pa3sBUTHIO CMHIApoMa KanbpmaHa
(KAL1, FGFRI) n wusonupoBanHoro I'T (GPR54,
GNRHR). D10 MpoiMBaeT CBET Ha PETY/ISILINIO QYHKLINN
TMITOTAIAMO-THITO(U3aPHO-TOHAIHOM OCH M IT03BOJISIET
JIy4lile TIOHSITh (PU3HOJIOTHIO ITOJIOBOTO CO3PEBAHMSA U pe-
MPOLYKLIMY YeJIOBEKA U MX HapYLLUEHWsI.
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DHJIOKPUHHBIE HAPYIIIEHMA VY JTETEW C MEIYJUIOBJIACTOMOM
ITOCJIE KOMBUHUPOBAHHOT'O 1 KOMIIJIEKCHOI'O JIEYEHUA

'TY HUU Heitpoxupypruu uM. akan. H. H. Bypaeako PAMH; T'Y ®enepaibHblii HAYYHO-KIMHHYECKUM LIEHTD
JETCKOM IeMaToJIOTMH, OHKOJIOTMM U UMMYyHoOJIoTuH Pocanpasa; *PoccuiiCKMil HayYHEINM LEHTP PEHTreHOPaJHOJIOTUH;

‘®I'Y SHII PocMearexHosoruit, Mocksa

Obcnedosanbr 62 Gonrvnbix 6 eo3pacme om 6,5 200a do 20 aem (meduana 13,4 200a) uepes 4,2 200a nocae OKOHYAHUA NeHeHUS
Mmedyanobaacmomel. Bee nayuenmo: noayuansu KpanuocnunansHoe obaydenue 6 doze 35 u 55 I'p na obnacmo 3adneii yepennoli amKu.
ITocne ayueeoti mepanuu (JIT) 56 Goavhoix noaywaasu noauxumuomepanuio (IIXT), 40 uz nux IIXT npoeoduau no npomokosy M-
2000 8 noddepxcuearousem UL YUKN0BOM PexcuMe.

Y 37 (79%) uz 47 demeii 6voina eviseénena Hedocmamowrnocms 20pmona pocma, y 19 (30%) us 62 — omcmaeanue é pocme ¢ duc-
NpoONnOpYUOHANLHO KOPOMKUM BepXHUM cezmermom meaa. YV 6 6oavHbix, noayuasuiux moavko JIT, He @viA6AeHO nopaxcerue wumo-
eudnoui xcenezol u 20Had. Y 6oavnoix, noaywasuux JT u ITXT, nepeuunsii eunomupeos pazeuncs ¢ 32 (57%) uz 56 cayuaes, no-
padxcenue 20nad — y 19 uz 20 deeywex u'y 12 uz 24 wHowei. Y 5 Oemeii ommeuanuco KauHu4ecKue u 20pMOHANbHbIE NPUSHAKU
emopuuHoll Haonoueunukosol Hedocmamournocmu. Munepanvhas naomuocms kocmuoi mianu (MIIKT) e yeaom no epynne co-
cmasuna —1,7 SD (standart deviation, cmandapmnoe omkaoHenue), ¢ noacHuunom omadene noseonounuxa —2,4 SD, y 32 (55%)
u3 58 6oabHbIX pa3euncs ckoauo3 no3eoHoHHuKa. Y nayuenmos, noaysasuux nodoepxcueaiowyio IIXT no npomokoay M-2000, om-
Meuanucy 6onee 8bipaNiceHHoe CHUNCEHUe maccel mena, 3adepxcka pocma u chuxcenue MITKT e nozeonounuke, uem nocae yuKa06ou
IIXT. Kpome mozo, nocae noddepxcusaroweii ITIXT uawe paszeueanca nepauunbiii 2uno2oHadusm, yem nocae yuxnosou I1XT.

KniouyeBsie cioBa: medysrobaracmoma, 3HOOKPUHHbIE HAPYULEHUS, POChI, 2UNOMUPEO03, 2UN020HAOU3M, RO00EPHCUBAIOWASA O~
Auxumuomepanus, YUKA06A NOAUXUMUOMEDPANUA

Sixty-two patients aged 6.5 to 20 years (median 13.4 years) were examined 4.2 years after termination of treatment for medullob-
lastoma. All the patients underwent craniospinal irradiation in a dose of 35 and 55 Gy to the area of the posterior cranial fossa.
After radiotherapy (RT), 56 patients received polychemotherapy (PCT), in 40 patients of them PCT was performed by the M-2000
protocol in the maintenance and cycle modes.

Thirty-seven (79%) out of 47 children were found to have growth hormone deficiency; 19 out of the 62 patients had growth retardation
with the unproportionally short upper segment of the body. No thyroid and gonadal lesions were revealed in 6 patients receiving RT
alone. In patients having RT and PCT, primary hypothyroidism developed in 32 (57%) of the 56 cases; gonadal lesion did in 19
out of 20 females and 12 of 24 males. Five children were observed to have clinical and hormonal signs of secondary adrenal insuf-
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