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DoCTy1111J1a 06.04.07 

fEHETHKA ll30JlllPOBAHHOfO fllIIOfOHA,l(OTPOIIHOfO fllIIOfOHA,l(ll3MA 

rY 3H.llOKPl1HOJIOfl1'1eCKl1H HaYlJHbIH l..leHTp (.n11p. - aKa.a. 11 . 11. )],e.nos) PocMe,nTeXHOJIOfl1H MHH3.npascoupa3Bl1Tl1H 
P<I>, Hl111 .neTcKoi1 3H.!IOKpHHOJIOrnH (.nHp. - rrpo<t>. B. A. ITeTepKosa) 

fvmorotta,n.o-rporrtthIH nmorotta,n.I13M (ff), I1JII1 ro­
tta,n.o-rporrttru:r HeaocTaTO'IHOCTb, - ITOJIHa.SI I1Jil1 qac­
Tl1'IHCUI tteaocTaTO'IHOCTb <l>YHKIJ;l111 ITOJIOBbIX )l(eJie3 B 
pe3yJihTaTe ttapyrneHI151 ceKpeu;1111Jlf11 <l>Cf rnrro¢11-
30M. Ott xapaKTep1-13yeTc5I HI13KHM ypoBtteM rotta,n.o­
TpOITHHOB I1 ITOJIOBbIX CTepOHJJ:OB ITJia3MbI. 

Bpo)l(JJ:eHHbIH ff MO)l(eT 6bITb I130JII1pOBaHHbIM 
11JI11 coqernThC51 c ae¢m.i:11ToM apyrnx ropMottoB. Kpo­
Me TOfO, ff '!aCTO tta6JIJOJJ;aeTC51 IIpl1 HeKOTOpbIX CI1H­
JJ;pOMaX, BKJIIO'Ia!OIIJ;I1X 11 JJ;pyme ae¢eKTbI pa3BI1TI151. 
Bwi:eAAIOT I130JII1pOBaHHbIH ff c aHOCM11e:l1 (CI1HJJ;pOM 
KaJibMatta) 11 ff 6e3 ttapyrneHH51 o60H51HI151 (HJJ:110ITa­
TH'IeCKl1H - I1Tf) . feHeTH'IeCKI1 l130JII1pOBaHHbIH ff 
oqettb reTeporetteH. IlepBbIMI1 6bIJII1 o6ttap~eHbI My­
rnu;1111 rettoB KALI rrp11 c11HJJ;p0Me KMbMatta 11 retta 
GNRHR, Koa11py10mero peu;errTOp rotta,n.o-rporr11tt-p11-

KJiaccH1j>HKaUHll BPOlK.lleHHOro rr 

H30J1Hposattttb1ti rr 

11rr c aHocMHei1 (cHH.!IPOM KaJibMatta) : 
KALI (KALI, X-cueIIJ1eHHhii1, KJiaccH'!eCKHi1) 
KAL2 (FGFRI , ayTOcOMHo-.noMHHaHTHhii1) 
KAL3 (NELF?? H .npyrne aYTOCOMHhie reHbI) 

11ff 6e3 aHOCMHH : 
GPR54 
.ne<t>eKT peuemopa fttPf (GNRHR); 
H.nHOIIaTH'leCKMH 

l130lll1pOBaHHaH He.nocTaTO'IHOCTb Jlf l1 <I>Cr 
l130lll1pOBaHHaH He.UOCTaTO'IHOCTb Jlf: 

H.nHOIIaTH'!eCKaH (rnrroTaJiaMH'leCKOi! npHpO.Ubl) 
.ne<t>eKT p-cy6be.UHHl1Ubl Jlf (LHB) 

l130lll1POBaHHaH He.UOCTaTO'IHOCTb <I>Cf: 
H,QliOIIaTH'leCKaH (rnrrOTaJiaMH'leCKOi! rrpHpO.Ubl) 
.ne<t>eKT P-cy6be.UHH11UhI <I>Cr (FSHB) 

JII13I1Hr-ropMOHa (fHPf) rrp11 HJJ:HOITarnqecKOH ¢op­
Me. OnttaKo ott11 o6b51CH5IIOT aaneKo tte Bee cJiyqa11 3a-
6oJieBaHI151 [ 57] . HeaaBHO 6bIJil1 OTKphIThI HOBhre retthr 
(FGFRJ - fibroblast growth factor receptor 1, NELF -
Nasal Embrionic Luteinizing Hormone-releasing hor­
mone Factor, GPR54 - G protein-coupled receptor 
54), ae¢eKTbI KOTOpbIX rrpHBOll51T K mrroroH3,LJ.I13My, a 
TaK)l(e IlOJiyqeHbl aaHHbie 0 MOJieeyJI51pHbIX MexaHI13-
Max, Jie)l(aIIJ;HX B OCHOBe pa3BI1TI151 I1 <l>YHKIJ;I10HI1pO­
BaHI151 perrpoayKTI1BHOH OCH (Ta6JI. 1, p11c. 1). B OT­
aeJibHYIO rpyrrrry MO)l(HO TaK)l(e BhmeJIHTh rnrrorotta­
llI13M rrp11 ae¢11u;11Te KaKOfO-TO OllHOfO 113 fOH3,LJ.OTpO­
ITI1HOB, o6ycJioBJieHHhIH MYTaIJ;I15IMl1 rettoB, KOlll1PYIO­
m11x ~-cy6bea11tt11u;hr Jlf I1JIH <!>Cf. 

B rraTOrette3e I1ff, rrpoTeKaIOmero c coqernHHhIM 
ae¢11u;11TOM Jlf 11 <l>Cf, KJilO'IeBYIO pOJib 11rpaeT fHPf 

Ta6JIHUa 1 

ff, CO'ieTil!Oll.U1HCll C 11pyrHMH 3H,l10KpHHHbIMH HapyweHHlIMH H CHH,llpOMaMH 

fHIIOIIHTYHTapl13M (PROP!) 
CemooIITH'leCKaH .UHCIIJia3HH (HESXJ) 
Bpo)l(lleHHaH rnrroruJa3HH Ha.nrro'!e'IHHKOB (DAXJ) 
)],e<t>HU11T JieIITHHa (LEP) 
Pe3HCTeHTHOCTb K nem11Hy (LEPR) 
)],e<l>HU11T rrporopMOHKOHBepTa3bl (PCJ) 
CHH.llpOM ITpa,nepa-B11JIJIH 
C11H.llpOM Jloypettca-MyHa 
CHH.!IPOM Eap.ne-EH,!lJUI. 
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PerymnopHble 
.ClolCTeMbl 

peu;vu1Jlf11 <l>Cf rmrn<P1130M, 'ITO rrp11-
Bo,11;11T K OTCYfCTBJ.110 crrepMaToreHe3a 11 

KISS1 (?) Cl1HTe3a TeCTOCTepoHa. fHPf-Hetl:pOHhl, 

Hei1ponem1<1Abl-perymnopbl 

KaK 11 OJihcPaKTOpHbie Hetl:pOHhl, rrpo11c­
XO,ll;5JT 113 o60H5lTeJibHOH ITJiaKO.LihI (yroJI­
w:eHl15l 3KTO,n:epMbl), pacrroJIO)l(eHHOH 3a KAL1 

FGFR1 
NELF 

rrpe.rrenaM11 M03ra, 11 3aTeM B rrpouecce 
GPR54 3M6p11oreHe3a M11rp11py10T B M03r. B 
GnRH (?) rrpouecce 3M6p11oreHe3a aKCOHhI o6oH5l­

TeJihHhIX Hetl:pOHOB rrpOHl1KalOT qepe3 
peweTtJaTYIO rrnacTl1HKY 11 pacryr no Ha­

GnRH-R 
LHB 
FSHB 

rrpaBJieH1110 K o60H5lTeJibHhIM JIYKOBl1-
uaM (TaK Ha3bIBaeMhIH HarrpaBJieHHhIH 
pOCT aKCOHOB). fHPf-Hetl:pOHhl )l,Bl1)1(Yf­
C5l B,ll;OJih 3Tl1X aKCOHOB, TeCHO c Hl1Ml1 
KOHTaKTl1PY5l, IlOKa He )l,OCTl1rHyr MeCTa 

Pttc. I. fettbI, soBJJe'leHHbie s peryJUiumo rnnorn.J1aMo-rnno<P1naptto-roHanttoi1 cttc-
CBOetl: OKOHlJaTeJibHOH JIOKaJil13aUl111 B 
r11rroTanaMyce. B 3TOM rrpouecce yqacT­
BYIQT MOJieKYJihl KJieTOlJHOH a,n:re31111 

Te Mb!. 

r11rroTaJiaMYca, ttHn.yu11py10w11tl: ceKpeu1110 roHa,n:o­
Tporr11HoB rnrro<P113oM. HapyweH11e cPYHKUI111 fHPf 
(11 KaK cne,n:crn11e rnrroroHa,n:I13M) MO)l(eT 6hITh pe3yJih­
TaTOM HapyweHl15l M11rpau1111 Hetl:pOHOB, ,n:ect>eKTOB 
Cl1HTe3a 11 ceKpeu1111fHPf11Jil111HaKTl1Bl1PYIOW:11X My­
TaUl1H reHa fHPf-peuemopa (GnRH-R) (cM. p11c. 1). 

KJil1Hl1lJeCK11 ff xapaKTep113yeTC5l 3a,n:ep)l(KOH 11Jil1 
IlOJIHhIM OTCYfCTBl1eM IlOJIOBoro C03peBaHI15l, cna6bIM 
pa3Bl1Tl1eM BTOp111IHhIX IlOJIOBhIX rrp113HaKOB 11 Hapy­
II1eH11eM ct>epT11JihHOCTl1. 

llp113HaKl1 rnrrorOHa,ll,113Ma y M~11H - KpfmTop­
Xl13M, Ml1KporreHl1C, MaJieHbKI1H pa3Mep 5ll1lJeK (,n:o 
4 MJI), pe,n:Koe Jl06KOBOe OBOJIOCeH11e 11Jil1 ero IlOJlHOe 
OTCYfCTBl1e, eBttyX011,ll;HhIH habitus, nrneKOMaCTl15l 
(pe,n:Ko), a3oocrrepM115l. Y )l(eHW:11H r11rror0Ha,n:113M 
rrp05lBJI5leTC5l CJia6bIM pa3Bl1Tl1eM MOJIOlJHhIX )l(eJie3, 
pe,n:KMM JI06KOBhIM OBOJIOCeH11eM 11Jil1 ero OTCyrCTBl1-
eM, HapyweHl15lMl1 MeHCTpyaJihHOro Ul1KJia (BITJlOTh ,n:o 
aMeHope11) 11 6ecrrno,n:11eM. Y Bcex 6oJlhHhIX OTMetJaeT­
C5l 3a,n:ep)l(Ka KOCTHoro B03pacrn. LJ:n11TeJihHhIH r11rro­
r0Ha,n:l13M rrp11BO.Lll1T K 6ecrrno,n:1110 11 ocTeorropo3y. 

B ropMOHaJihHOM aHaJil13e rrp11 rr Ha6mo,n:aeTC5l 
CHI1)1(eH11e ypoBH5l Jlf, <l>Cf 11 IlOJIOBhIX CTep011JI,OB. 

c IlOMOW:hlO 3K30feHHOf0 BBe,n:eHl15l fHPf MO)l(HO 
orrpe,n:en11Th ypoBeHh rropa)l(eHl15l (f HPf-TecT). TaK, 
rrp11 rnrroTaJiaMHtJeCKOM ypOBHe rropa)KeHH>I BBe.n:eHHe 
fHPf rrpl1BOJI,11T K I10BbillieHl1lO KOHUeHTpau1111 Jlf 11 
<l>Cf B ITJia3Me, IlOCKOJlhKY cPYHKUl15l fHPf-peuemo­
pa rnrroct>113a coxpaHeHa. llp11 rropa)l(eH1111 Ha ypoBHe 
r11rroct>113a, HarrpOTl1B, f HPf-TeCT 
OTp11uaTeJibHhIH 11 xapaKTep113yeTC5l 
OTCYfCTBl1eM peaKU1111 fOHa,ll,OTpO-
Ill1HOB Ha BBeJI,eH11e JIIOJil16ep11Ha. 

Cw1apoM Ka.nbMaHa (KS, Oflb<jJaK­
mozeHuma.nbHaR aucfl!la3UR de Mors­
ier) - COlJeTaHl1e 1130JI11pOBaHHOro 
ff 11 aHOCMl111 (rnITOCM1111). llp11 
3TOM C11H,llpOMe qacTo BCTpetJalOTC5l 
11 ,n:pyr11e rropoKM pa3Bl1Tl15l. 

f 11rrorotta,n:113M rrp11 c11tt,n:p0Me 
KanhMaHa CB5l3aH c He,n:ocTaTO'IHO­
cThlO f HPf B pe3yJihTaTe Hapywe­
Hl15l 3M6pl10HaJihHOH Ml1rpau1111 
fHPf -Cl1HTe311PYIOW:11X Hetl:pOHOB. 

Telencephale 

• 
060HS!TeJlbHblii1 

NCAM (neural cell adhesion molecule), 
06ecrretJ11Ba10w:11e Heo6xo,n:11MhIH KOHTaKT, a TaK)l(e 
MHOfOlJl1CJieHHbie BHyrp11- 11 BHeKJieTOlJHbie peryJI5l­
TOpbI HarrpaBJieHHOfO poem aKCOHOB (rrpO,ll,YKThI re­
HOB KALI, FGFRJ, NELF). TotIHhIH MexaHl13M MMrpa­
u1111 11 B3al1MO.LieHCTBl15l 3Tl1X cPaKTOpOB Hel13BeCTeH. 

AHocMM5l CB5l3atta c OTCYTCTB11eM 11JI11 rMITOITJia311eti 
o6oH5lTeJihHhIX JIYKOBMU. Ee rraToreHe3 rrp11 c11tt,n:p0Me 
KanhMaHa o6o5lCH5leT rMITOTe3a, BhI,ll,BMHYfa5l C. Dode B 
2004 r. [14]. BcKope rrocne rrepBoro KOHTaKTa o6oH5l­
TeJihHhIX aKCOHOB c rrepe,n:HMM OT)l,eJIOM KOHetJHoro M03-
ra (telencephale rostral) (B TetJeH11e 6-tl: tte,n:en11 3M6p110-
HaJihHoro pa3BMTM51) rrpMJieraIOIUMe K OKOHlJaHM5JM aK­
COHOB KJieTKM Hetl:p03ITMTeJIM5l rrpeKpaw;alOT MMTOTM'Ie­
CKMH Ul1KJI 11 n.mtxpepeHUJ.1PYIQTC5l B Hetl:po6JiaCThI B 
rrp11cyrcTB1111 ct>aKTopa pocra ct>116po6nacTOB (<l>P<l>) 11 
aHOCMMHa-1, B TO BpeM5l KaK OTJI,aJieHHbie OT OKOHlJaHHtl: 
aKCOHOB KJieTKM rrpo,n:oJI)l(alOT ,n:en11ThC5l. YIMeHHo 3TO 
JIOKaJihHOe CHJ.1)1(ett11e KJieTotJHotl: rrpon11ct>epau1111 rrp11-
BOJI.l1T K BhII15llJMBaHl1lO rrepBM'IHbIX o6oH5lTeJibHhIX ny­
KOBl1U. 3ToT paHHMH 3TaI1 MoP<t>oreHe3a o60H51TeJibHbIX 
JIYKOBl1U HapywaeTC5l rrp11 c11tt,n:p0Me KanhMaHa B pe-
3YJihTaTe OTCyrCTBM5l peuemopa <l>P<l>-1 (KAL2) MJil1 
aHOCMMHa- 1 (KALI) [14] (p11c. 2). 

C11ttn.poM KJil1HWieCKM 11 reHeT11tJecKM reTepore­
HeH. Pa3n11qa10T ceMettHhie ct>opMhI 6one3Hl1 c X-cue­

rrneHHhTM (KALI) (MyramrH reHa KALI), ayrocoMHO­
,n:oM11HaHTHhIM (KAL2) (Myrau1111 reHa FGFRJ) 11 ay­
TOCOMHO-peuecc11BHhIM (KAL3) Tl1ITOM Hacne,n:oBa­
Hl15l, a TaK)l(e (qaw;e) crropa,n:MtJecKMe cnyqa11. 

FGF 
+ ... 

FGFR1 ~.::(:":'• .... 
LllJlLll •• ·=: .,, 

aH~LllH-1 ·-, 

) 

, ..• Bcne,n:cTB11e 3TOro HapywaeTc5l ceK- Pttc. 2. IlaToretteJ aHOCMHH. 
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0611SCTb, 
6oraTasi 
l..l"1CTe"1HOM 

nP06nEMbl 3H,QOKPV1HOnOn1V1, 2008, T. 54, Ne 2. 

0611aCTb, ,n:pyroi1: oco6eHHOCTbIO Cl1H.l(p0-
6oraTaSI Ma KaJibMaHa, OTJrnqa10mei1: ero OT 
r11CT1-1A1-1HoM 11rr, HBmreTcH ero qacToe coqeTa-

-~~-"'777'"~='7'7'7>'"~"""~=,,,,..---R-1--r---R-2--,.--R-3--,.---R-4--g- Hl1e c pa3H006pa3HbIMl1 rropoKaMl1 
pa3Bl1TH.H (Ta6JI. 2). 

C1-1rHallbHbllii 
nem1t1A 

WAP­
AOMeH 

noeTOpbl 
<P1-16poHeKT1-1Ha 3-ro rnna 

P11c. 3. CTpyKrypa aHOCMHHa-1. 

MYTaII11ei1: reHoB KALI 11 FGFRI o6'bHCHHIOTCH 
Jil1lllb oKoJio 20% crropa.n;11qecK11x 11 25% scex ceMei1:­
HhIX cJiyqaes c11H,Up0Ma KaJibMaHa [13, 56]. noJibllll1H­
cTBo )Ke, IIO-Bl1.ll;l1MOMY, o6ycJIOBJieHbI n:e¢eKTaMl1 ay­
TOCOMHbIX reHOB [ 46]. 

qaCTOTa 6oJie3Hl1 B 3-5 pa3 Bbillle y ~11H (1:8-
10 Tbrc). Bo3MO)!(HOe 06'bHCHeH11e 3TOMY - rrpen:rroJio­
)!(eH11e 0 cPYHKII110HaJibHOM B3al1Mon;ei1:CTBl111 aHOCMl1-
Ha-1 11 peIIemopa <I> P<l>-1. Y )!(eHW:11H reH KALI qac­
TWIHO 1136eraeT X-11HaKT11BaII1111 (¢eHoMeH "Escape") , 
TaK KaK on;Ha X-xpoMocoMa 11HTaKTHa. CoorneTcTBeH­
HO y Hl1X Cl1HTe311pyeTCH KaKoe-To KOJIWieCTBO aHOC­
M11Ha- l, n:ocTaToqHoe ,n;JIH aKT11BaII1111 p eIIerrTOpa 
<l>P<l>-1 11, TaKHM o6pa30M, )!(eHW:11Ha, 11MeIOW:M n:e­
¢eKT reHa, OCTaeTCH KJil1HWieCKH 3.ll;OpOBOW [13 , 14]. 

KAuHU'leCKaJl KapmuHa cunapoMa KOJ1MtaHa. KJI11-
H11qecK11 c11H,UpoM KaJibMaHa rrpoHBJIHeTCH aHocM11ei1: 
11 ff pa3HOW CTerreHl1 Bbipa)!(eHHOCTl1. 

AHocMH.H o6ycJioBJieHa aIIJia311ei1: 11JI11 r11rroIIJia311eti 
o60H.HTeJibHbIX JIYKOBl1II 11 rrpo51BJIHeTC51 B Bl1.ll;e Hecrro­
co6HOCTl1 ow:yw:aTb 3arrax11. Y HeKoTopbIX reTepo311roT­
HhIX )!(eHW:11H MO)!(eT Ha6JIIO.ll;aTbC51 qacT11qHM 11Jil1 
rroJIHM aHOCMH.H. KpoMe Toro, MO)!(eT 6bITb 1130JI11po­
saHHM aHOCMH.H 6e3 r11rror0Ha.ll;l13Ma. Orrpe,n;eJil1Th 
aHOCMl1IO MO)!(HO c IIOMOW:blO cy6oeKTl1BHbIX 11 o6'beK­
Tl1BHbIX MeTon:os. K cy6oeKTl1BHhIM MO)!(HO OTHecT11 
)!(aJI06br rraIIl1eHTa Ha cJia6oe 060HHH11e 11Jil1 ero OTCYT­
crn11e. K o6'beKTl1BHbIM MeTon;aM OTHOC51TC51 crreIIl1aJlb­
Hbie o6oHHTeJibHbie TeCTbI [8] 11 Bl13YaJibHOe orrpe.n;eJie­
H11e aIIJia31111/rnrroIIJia31111 o6oH.HTeJibHbIX JIYKOBl1II c 
IIOMOW:blO MarHl1THO-pe30HaHCHOW TOMOrpa¢1111. 

Ilp11 c11H,Up0Me KaJibMaHa OTMeqaeTcH pa3HaH cTe­
rreHb rnrrorotta.n;l13Ma 11 aHocM1111, n;a)!(e B rrpe,n;eJiax 
O.ll;HOW ceMbl1, a TaK)!(e HeIIOJIHa.H rreHeHTpaHTHOCTb B 
ceMbHX, B KOTOpbIX 6oJie3Hb HacJie.n;yeTCH aYTOCOMHO­
.ll;OMl1HaHTHO. TaK, B o.n;Hoti 11 TOH )Ke ceMbe MO)!(HO 
Ha6JIIO.ll;aTb 1130Jil1pOBaHHbIH ff 6e3 aHOCMl111, Cl1H­
.ll;pOM KaJibMaHa 11 1130JI11poBaHHYIO aHoCMl1IO 6e3 rn­
rrorotta.n;113Ma. 

Ta6 1rnua 2 
CHMUTOMbl H nopoKH pa3BHTHJI, '13CTO BCTpe'lalOlllHeCJI npu CHH.llpO­
Me KaJJLMaHa 

KAL I 
(X-cuef1JleHHbIH) 

0..IHOCTOpoHHHl! 
aJeHeJIUI no'!eK 

CmuG{He:nrn PYK 
AraKCHJI 
BhlcoKoe roTW1e-

cKoe He6o 
,[(e<t>opMaUHJI cro­

nhI 

KAL2 KAL3 (ayrocoMHO-
(ayrocoMHO-.!lOMlmaHTHbIH) peuecCHBHblH) 

Pacme1111Ha ry6b1 11 He6a JJ:e<t>eKThI cpa-
M ttoJKeCTBeHHaH areHeJHH memrn cpe,u11H-
3y6oe HOJ:I JIHHHH 
CHHKHHeJHH pyK Pacmen11Ha ry-
Y~tcTBeHHaH OTCTaJIOCTb 6bi H He6a 
ATpe311J1 xoaH r11nepTeJIOpH3M 
BpollCileHHblli nopoK ceprma rnaJ 
HeJ:lpocettcopHa'l ryroyxocTb O,uttocTopoH­
H uJKOpoc;lOCTb HHH areHeJHJI 

TIO'!eK 

KALI (KJzaccuttecKuii, X-cu,eMeH­
Hbtii cunapoM KOJ1MtaHa) o6ycJIOB­
JieH MYTaIIl1HMl1 B reHe KALI. 

feH KALI (rrpe)!(Hl1e Ha3BaH11H 
- KAL, KALIG, ADMLX) pacrroJio­
)!(eH Ha Xp22.3, cQCTOl1T 113 14 3K-

30HOB 11 KO,n;11pyeT fJil1KOrrpoTel1H aHOCMl1H, COCT051-
W:11H 113 680 aMl1HOKl1CJIOTHbIX OCTaTKOB. 

Orr11caHbI MHoroq11cJieHHbie 11 pa3Hoo6pa3Hbie To­
qeqHbie MYTaIIl111 11 .n;eJieIIl111 scero reHa 11 oT,n;eJibHbIX 
ero 3K30HOB [1, 5, 13, 16, 18, 20, 28, 36, 37, 40, 41, 
45-48, 53 , 56, 63]. KpoMe Toro, o6Hap~eHbI .n;eJie­
IIl111 06JiacT11 Xp22.3 , 3aTparnsa10m11e, rroM11Mo reHa 
KALI, 11 .n;pyr11e reHbI, pacrroJIO)!(eHHbie B rrpe.n;eJiax 
3Toi1: 06JiacT11 (Harrp11Mep, reH STS), qTQ HBJIHeTcH 
rrp11q11Hoi1: TaK Ha3brnaeMoro c11H,Up0Ma reHHhIX rro­
cJie.n;osaTeJibHOCTei1:, B .n;aHHOM cJiyqae - coqernH11H 
c11H,Up0Ma KaJibMaHa 11 11xT1103a. 

CmpyKmypa anoCMuHa-1 (p11c. 3) . N-KoHeII aHoc­
M11Ha co.n;ep)!(11T c11rHaJibHbii1: rrerrTl1.ll; 11 o6JiacTb, 60-
raTYJO OCTaTKaM11 IIl1CTei.rna, BHYTpl1 KOTOpOH Haxo­
.ll;l1TC51 TaK Ha3bIBaeMbii1: WAP-.n;oMeH (whey acidic pro­
tein), COCTOHW:11H rrp116Jil1311TeJibHO 113 50 aMl1HOKl1C­
JIOTHbIX OCTaTKOB, aHaJIOrWIHbIH .ll;OMeHy, Hai1:.n;eHHO­
MY y 11Hrn611Topos rrpoTea3bI , HO TaKM rrpoTea3HM 
aKTl1BHOCTb OCTaeTCH r11rroTeT11qecKOH .ll;JIH aHOCMl1Ha-
1 (KaK, srrpoqeM, 11 MH WAP-.n;oMeHa). 

C-KoHeII con:ep)!(l1T 4 rrocJie.n;osaTeJibHhIX rroBTopa 
qm6poHeKT11Ha 3-ro T11rra , Hai1:.n;eHHbIX B NCAM. 3a­
MhIKaeT MOJieKYJIY KOpOTKl1H ¢parMeHT, 6oraTbIH oc­
HOBHbIMl1 aM11HOKl1CJIOTaMl1 11 r11CTl1.ll;l1HOM [ 14 J. 

Ilp11 MYTaIIHHX reHa KALI rrpo11cxo.n;11T HapyrneH11e 
CTpYKTYPbI aHocM11tta, 3aTpanrna10m11e KaK WAP-n:o­
MeH, TaK 11 IIOBTOpbI ¢116poHeKT11Ha 3-ro rnrra (p11c. 4). 

KJI11H11qecK11 MYTaIIl111 reHa KALI rrpoHBJIHIOTCH B 
Bl1.ll;e coqeTaHl151 ff 11 aHOCMl111. J13 IIOpOKOB pa3Bl1TH.H 
rrp11 KALI qacTo BCTpeqa10TcH on:ttocTopoHHHH areHe-
311.H (aIIJia31151) rroqeK, c11HK11He311H PYK, arnKcH.H, BbI­
coKoe roT11qecKoe tte6o, n:e¢opMaIIl151 cTOIIbI. 

T11rr HacJie.n;osaHH.H - X-cIIeIIJieHHbIH. 
KAL2 ( aymoCOMHo-aoMUHaHmHblU cunapoM KOJ1Mta­

Ha) o6ycJIOBJieH MYTaUH.HMl1 B reHe FGFRJ. 
f eH pacrrOJIO)!(eH Ha Sp 11.2-12, COCTOl1T 113 18 3K-

30HOB 11 K~.n;11pyeT fJil1KOrrpoTel1H-peIIeIITOp <l>P<l>-1, 
COCT051W:l111 113 822 aMl1HOKl1CJIOTHbIX OCTaTKOB. 

Ha cero.n;HHlllH11i1: .n;eHb orr11caHo 35 11HaKT11s11pYJO­
m11x MyraII11i1 reHa FGFRI rrp11 c11H,Up0Me KaJibMaHa 

181 285 402 540 680 
AHOCM"1H·1 

t tt mm it i itm11t ii t t 
P11c. 4. MYTau1111 reHa KALI. 
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[1, 13, 17, 26, 28, 51, 56, 65] - 28 Ml1CCeHC-11 HOHCeHC­
M)'fau11i1:, 3 Ml1Kpo;::i:eneu1111, 2 M11KpOBCTaBKl1 11 2 
cITJiai1:c11Hr-Myrau1111 (rn6n. 3). KpoMe Toro, 11ttaKT11Bli­
pyiow:11e M)'fau1111 retta FGFRJ Moryr npmrnJIJIThCJI 
TOJibKO 1130JI11pOBaHHbIM ff 6e3 aHOCMl111, B CO'IeTaHl111 
c nopoKaMl1pa3Bl1Tl15I11Jil1 6e3 Hl1X [17, 26, 51, 65]. 

AKT11B11py10w:11e Myrau1111 retta FGFRJ BbI3brna10T 
KpaHl10Cl1HOCT03 ( C11tt;::i:pOM I1¢ei1:¢epa) [ 44, 54]. 

KJI11tt11'IeCKl1 KAL2 np05IBJI5IeTC5I rr 11 aHOCMl1ei1:. 
IlopOK11 pa3Bl1Tl15I, oco6eHHO xapaKTepHbie AAA Myra­
u11i1: retta FGFRJ, o6'b5ICH5IJOTC5I TeM, 'ITO peuerrTop 
<l> P<l>-1 yqacrnyeT B npouecce ¢opM11poBatt115I 11 pa3-
Bl1Tl15I 3Tl1X oprattoB 11 TKattei1:. Ha116onee qacTo 3To 
pacw:en11tta ry6hr 11 tte6a, MHO)l(ecTBetttta5I arette3115I 
3y60B, c11HK11He3115I PYK, a TaK)l(e yMCTBeHHaJI oTcTa­
nocTb, aTpe3115I xoatt, Bpo)l(AeHHhii1 nopoK cep;::i:ua, 
Hei1:poceHCOpHa5I TyroyxocTb, Hl13KOpOCJIOCTb (CM. 
Ta6JI. 3). 

CmpyKmypa peu,enmopa <!JP<!J-1 (p11c. 5). Peuerr­
Top <l>P<l>-1 - MeM6paHHbIH peuerrTOp, aKTl1BeH B 
Bl1;::I:e A11Mepa, Tor;::i:a KaK B Bl1;::I:e MOHOMepa tteaKTl1-
BeH. BtteKJieTO'IHhitt per110H, KoTopbri1: ¢11Kc11pyeT 
n11ratt.u <l>P<l>, BKJIJO'IaeT 3 06nacT11 (;::i:oMetta), co;::i:ep­
)l(aw:11x 3 rnna 11MMyttorno6yn11HoB (lg I, lg II 11 lg 
III) . Me)l(Ay nepBbIMl1 ABYM5I BCTaBJI5IeTc5I MOAYJih, 
O'IeHb 6oraTbltt Kl1CJIOTHbIMl1 OCTaTKaMl1 (K11CJIOT­
Hbltt pernoH), pOJib KOTOporo COCTOl1T B TOM, 'IT06bI 
MeUraTb CITOHTaHHOtt aKTl1Bau1111 peuerrTopa B OTCYT­
CTBl1e n11ratt;::i:a. BttyTp11KJieTO'IHbIH pernoH BKJI10qaeT 
2 AOMeHa Tl1p0311HKl1Ha3bl. 3-KOMITOHeHTHb!H MOJie­
KYJI5IpHbIH KOMITJieKC 113 <l>P<l>, peuemopa <l>P<l>-1 11 
np0Teorn11Katta renapatt cynb¢aTa tteo6xo;::i:11M AJI5I 
;::i:11Mep113au1111 peuerrTopa, 3a KoTopoH: cne;::i:yeT aKT11-
Baum1 T11po311HK11Ha3bI B pe3yJihTaTe ayro¢oc¢op11-
n11p0Batt115I (P) OCTaTKOB Tl1p0311Ha (Y) BO BHYTPl1-
KJieTO'IHOM pernoHe [ 14]. 

Ta6n11ua 3 

HnaKTHBHPYJOlllHe MyTaQHH reua FGFRJ 

Myraum1 :3K;%HH- XapaKTep Myrau1-11-1 ITopoKH pa3BHTHSI , accou1-11-1poaattttb1e c CHHApoMOM KaJibMatta ABTop 

G48S 3 Cn o pa,uwiec Krul yfff 6e3 aHOCMl111 E. Trarbach [65] 
G97D 3 C. Dode (13] 
Y99C 3 C. Dode (13] 
303-304insCC 3 C. Dode (13] 
Vl021 3 J . Albuisson (l] 
Sl07X 3 IlopoKH no'!eK, c11HK11HeJ11si pyi<, pacmen11Ha He6a, areHeJ11si 3y6os N. Sato [56] 
Dl29A J . Albuisson [l] 
Al67S Pacmen11Ha He6a, areHeJ11si corpus callosum, OilHOCTopoHHSISI norepsi C. Dode [13] 

5 cnyxa, cpameH11e 4 11 5 MernKapnanbHbIX KOCTetl 
Cl78S IlopoKH pa3BJ1Tl1SI Jl11Ua (ilBYCTOpOHHSISI TIOJIHru! pacmen11Ha ry6bi 11 He6a, C. Lambe [26] 

e)ll1HCTBeHHbIH pe3el.l, rnnonnaJM npasotl Hl1)((HeH '!eJIJOCTl1 , rnnepre-
JIOpl13M, 611narepaJibHru! areHe3HSI Hap)')KHOro yxa, KOHD:YKTl1BHru! TYfO-

5 yxocTb, YKOpO'leHHe npasoro TiaJibUa CTOTibl) + Jiff 6e3 aHOCMl111 
G237S CHHD:poM KanbMaHa 11n11 l1Tf 6e3 aHOCMHH N. Pitteloud [51] 
L245P 6 PacmenwHa ry6b1 11 He6a E. Trarbach (65] 
R250W 7 CeMeHHruI ATaKCHSI, YMCTBeHHru! OTCTaJIOCTb, ::m11nencm1 E. Trarbach [65] 
V273M 7 Cnopa,u11qecKrui J. Albuisson [ l] 
C277Y 7 C. Dode (13] 
IVS7-1G ~A 7 CeMeH:Hrui MHo:>KecrneHHruI areHeJ11si 3y6os C. Dode (13] 
A343V 8 E. Trarbach [65] 
1093- Cnopa,uw'!ecKasi J. Albuisson [l] 
1094de!AG 
P366L 9 CeMeiiHrui Q)l(HpeHtte, HapyrueHHe CHa E. Trarbach [65] 
A520T Cnopa,uw'!ecKasi J. Albuisson [l] 
V607M 13 CeMeiiHrui CttHKJ1He3HSI PYK C. Dode [13] 
1836-1837insT 13 Cnopa,utt'!ecKrui J. Albuisson [ l] 
1852-1853de!AA 13 CeMeiiHrui Cubitus valgus E. Trarbach [65] 
R622X 14 PacmenwHa ry6b1 11 He6a HJIH 113on11posaHHasi aHoCMM C. Dode [13] 
R622Q 14 vfff 6e3 aHocM1111, pacmenwHa He6a, areHeJwsi 3y6os l. Guemas (16] 
1970-197lde1Ca 14 C. Dode [13] 
W666R 15 Cnopa.uw1ecKrui PacmenwHa He6a C. Dode [13] 
Q680X 15 l1Tf 6e3 aHOCMHH, pacmemrna ry6b1 11 He6a N. Pitteloud [51] 
IVS15 + lG ~A Intron 15 C. Dode [13] 
M719 16 C. Dode [13] 
P722S 16 CeMeHHruI Pacmen11Ha ry6b1, c11HKttHeJ11si PYK 11n11 113on11posaHHruI aHocM11si 11n11 

l1ff 
E. Trarbach (65] 

N724K Cnopa,u11'!ecKrui J1 ff 11Jll1 aHOCMl1SI N. Pitteloud [51] 
Y730X J. Albuisson [ 1] 
P745S 17 IlopoKH no'!eK, cttHK11HeJ11si pyi<, pacmen11Ha He6a, areHeJ11si 3y6os N. Sato [56] 
P772S 18 Pacmen11Ha He6a, O)lHOCTOpoHee OTCyrCTBHe xpsimeH: HOCa, KOJI060Ma C. Dode [13] 

PaD:)')KKl1 
V7951 18 CeMeHHruI CHHKJ1He311SI PYK E. Trarbach [65] 

.. l'I p 11Me'IaH11 e . Ilpo'!epK - nopoK orcyrcrnyer. 
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KHCllOTHblM pernoH 

lg II 

lg III 

FeH NELF 1<.aK npUlf,UHa HFF u 
eepoRmHOJI. npUlf,UHO aymoCOMHO-pe­
u,eccu6H020 cuHopoMa Ka11bMOHa 
(KALJ). B 2000 r. P. Kramer 11 S. 
Wray o6Hap)')KMJIH y MhIIIIH HOBhrtl: 
reH-KaH.ITHJJ,aT aYTOCOMHO-peuec­
CHBHOH cpopMhI CHH.ITPOMa KanbMa­
Ha [24]. HoBhIH reH, Ha3BaHHhIH 
NELF, 3Kcrrpecc11pyeTcH 11 B fHPf­
Hetl:poHax, H B OJibcpaKTOpHbIX aK­
COHax. B 3Kcrrep11MeHTaX rrospe)!(­
neHHe NELF CHH)!(aeT ttarrpaBJieH­
Hhitl: pocT aKCOFIOB H MHrpaumo 
fttPf-Hetl:pOHOB (25, 69]. 

feH NELFHaxo,n:HTCH Ha 9q34.3, 
COCTOHT 113 16 3K30HOB M KO.ll,MpyeT 

TK ~® ® 
® 

TK 

6eJIOK, COCTOHIUMH 113 530 aMMHO­
KMCJIOTHbIX OCTaTKOB. 

B 2004 r. K. Miura 11 coaBT. [43] 
HaIIIJIM B crropa.n;tttfeCKOM CJI)"Iae 
11rr reTepo3MfOTHYJO MMCCeHC-MY­
TaUHIO ( l 438A ~ G) B .ITOHOpCKOM 
catl:Te CITJiaHCMHra 3K30Ha 15, rrpM­
BO.ITHIUYJO K 3aMeHe TpeOHHHa Ha 
aJiaHHH B 480-:H IT03MUHM (T480A). 

TK ~® ® 
® 

TK 

P11c. 5. AKT11sau1151 peuenTOpa <DP<D-1 n11raHllOM <DP<D B np11cyTcrn1111 np0Teorn11Katta re­
napatt-cyn bcj:>arn. 
TK - THp03HHKl1HaJa. 

<l>yHKU,UOHOllbHOe e3auMooeiicmeue OHOCMUHa- I u 
peu,enmopa <t>P<t>-1. AHOCMMH- 111 peu,emop <l>P<l>-1 
yqaCTBYIOT B rrpouecce 3M6pMOHaJibHOH MMrpau1111 
fHPf -Hetl:pOHOB B rMITOTaJiaMyc M n11<t><t>epeHUM­
poBKe o60HHTeJibHbIX JIYKOBMU, BbICTyrraH B pom-I 
peryJIHTopoB HarrpasJieHHoro poem aKcottoB. My­
rnu,1111 KO.ITHPYIOIUHX HX reHOB rrpOHBJIHIOTCH B BHD,e 
c11ttnp0Ma KaJibMaHa. PeuerrTop <I> P<l>-1, rroMHMO 
3Toro, yqacTByeT B rrpouecce cpopM11poBaHHH 11 pa3-
BHTHH TKaHe:H H opraHOB. TipH ero ITOBpe)!(.ll,eHHH 
Ha6JIIOD,aIOTCH pa3H006pa3Hble rropOKM pa3BHTHH, 
qacTo BCTpeqaIOru11ecH rrptt c11H11,p0Me KaJihMaHa. 
ToqHhrtl: MexattH3M B3aHMoneti:cTBHH Me)!(ny 3THMH 
rrpoTeHHaMH He H3BecTeH. TipenrroJiaraeTcH, qTo 
aHOCMHH KaKHM-TO o6pa30M yqaCTByeT B rrepe,n:aqe 
c11rHaJia qepe3 peu,errTOp <I> P<l>-1. 

Bo3MO)!(HO, aHocMHH csottM WAP-noMeHoM cBH-
3hrnaeTCH c rrpoTeOrJIHKaHOM rerrapaH-CYJibcpaTOM. 
l13BeCTHO, qTo rrpoTeornttKaH rerrapaH-CYJihcpaT 
BbI3bIBaeT ll,HMepH3aUHIO peuerrTOpOB <l>P<l> B rrpH­
cyTCTBHH JIHraHD,OB, qTo o6ycJIOBJIHBaeT aKTMBa­
UHIO cpyttKu1111 TK 3THX peuerrTOpos. Bo3MO)!(HO, 
TaK)!(e cyrueCTByeT rrpHMaH CBH3b aHOCMHHa- 1 H pe­
uerrTopa <I> P<l>- 1, TaK KaK HenaBHO rroKa3atto, qTo 
6eJioK NCAM CBH3hIBaeTcH c BHeKJieToqHoti: qacThIO 
peuerrTopa rrpH ITOMOIUH CBOHX 11,Byx MOD,yJieti:, rro­
no6HhIX ITOBTOpaM cp116poHeKTHHa 3-ro THITa aHOC­
MHHa-1 (14] . 

KALJ (aymocoMHo-peu,eccueHbtii cuHopoM KO/lbMa­
Ha). K KAL3 OTHOCHT Bee OCTaJibHbie CJiyqaH CHH.ITPO­
Ma KaJihMaHa, B KOTOphrx He o6ttap~etto MYTau11ti: re­
HOB KALI 11 FGFRJ. T11rr HacJienosaHHH - aYTOCOM­
HO-peuecc11BHhrtl:. KIIHHl{qeCKM KAL3 rrpoHBJIHeTcH 
aHOCMHetl: H rr. }13 rropOKOB pa3BMTHH rrpM KAL3 
qacTo Ha6JIIO,UaIOTCH ne<t>eKTbI cparueHHH cpenHHHOH 
JIHHHH (midline cranial fusion defect), pacrueJIHHa ry-
6hr H He6a, r11rrepTeJIOpH3M rna3, 011,HOCTOpOHHHH are­
He3HH rroqeK. 

' 

AHocMHH 11 rropoKOB pa3BMTMH, xa­
paKTeptthIX MH cttH.npoMa KanbMa­

Ha, He Ha6monanocb. 
HecMOTPH Ha TO qTo rrptt CMH,n:poMe KaJibMaHa MY­

rnu11:H reHa NELF rroKa He o6Hap~eHo, 3Kcrrep11-
MeHTaJihHhre .naHHhie fOBOpHT 0 ero pOJIM B pa3BMTMM 
aYTOCOMHo-peuecc11BHoro c11H,n:p0Ma KaJihMaHa 
(KAL3). 

Houonamulf,eCKuii (HopMOCMUlf,eCKuii) FF - ,n:pyraH 
60JibIIIaH rpyrma M30JIHpOBaHHOro rr. AHOCMMH He 
xapaKTepHa. Tip11q11Ha - MYTau1111 rettoB GPR54 (1-

reH GPR54 

C223R R297L 1001_ 1002insC 

5 

L148S 
R331X X399R 

del 155 (i4-e5) 

1001_ 1002incC 

L148SC223R\ A~ 
del 155 (14-e5) X399R 

P11c. 6. MyTau1111 GPR54. 
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'-laCTli1YHble 

• N10K 
Q11K 
Q106R* 
R262Q* 
Y284C 
Y290D 

P11c . 7. Myrau1111 peuemopa fttPf (GnRH-R). 

no11Hb1e 

0 
M1T 
T321 
E90K 
T1041 
Y108C 
A129D 
R139H 
S168R 
A171T 
C200Y 
S217R 
L266R 
C279Y 
L314X 
P320L 

Y rrauttettm cMewattttoro TypeuKo­
HMRi1cKoro rrpottCXO)K,UeHHH c MttKporre­
HHCOM H KpmITOpXtt3MOM 6bIJIH BbUIBJie­
HbI 2 coqemHHbie reTep03I1rOTHbie MyTa­
UHH - e223R tt R297L. B B03pacTe 2 Mee 
y Hero tta6mo,n;aJittCh Heorrpe,n;eJIHeMhre 
ypOBHH fOHa,IIOTpOITHHOB (Jif < 0,5 ME,n;/ 
MJI, <Der < o,5 MEJJ/MJI) [60]. 

Y 28-JieTHero acppo-aMepttKattua 6b1-
Jia mIOKe coqemHHaH reTep03HfOTHOCTb 
ITO 2 ,n;pyrttM MymuttHM - R331X H 
X399R. y Hero OTMeGaJIH 3a,IIep)!(KY rry-
6epmm, Htt3Ktte ypoBHtt TecTocTepotta tt 
rotta,n;oTporrttttoB (Jir < o,5 E,n;/JI , <Der 
- 3,9 E,n;/II, Ts - 1,22 HMOJih/ II), o6neM 
TeCTHKYJI - 1 MJI. e rroMOW:hJO ttMITYJihC­
ttoro BBe,ll;eHHH f ttPf ypoBeHb TeCTOCTe­
poHa ITOBbICHJICH llO HOpMaJibHbIX 3HaGe-
HRH, HttGKtt YBeJittGttJittch ,n;o 6-8 MJI tt 
y,n;aJiocb ttH,ll;yUttpoBaTh crrepMaTorette3 

M yTaUHH c nonHoA (0 ) Hm t qacmqHoil <• > noTepeA <PYHKUH H pe uenrnpa. • - HaH6onee qacTbte M)'faUH H. [59] . 

2%) tt GnRHR (40% ceMetl:HhIX tt 16% crropa,n;HGe­
CKttx cJiyqaeB). B ocTaJihHhIX cJiyqaHx npttGttHa ttett3-
BeCTHa (11ff). HeKoTopbre cJiyqatt MO)!(HO o6'hHCHl1Th 
ttenoJIHotl: tj:>opMotl: ctttt,n;poMa KaJihMatta (rrp11 MYTa­
UttHX rettoB KALI, FGFRl , NELF). Tiptt 3TOM MOfYT 
Ha6JIJO,ll;aTbC51 rropOKH pa3BHTHH, xapaKTepHbie MH 
ctttt,n;poMa KaJibMatta. 

GPR54. Peuemop GPR54 (,n;pyrtte tta3BaHttH -
AXOR12, hot7t175, KISSl-R) npe,n;cmBJIHeT co6otl: 
G-npoTettttcuerrJieHHhrtl: peuerrrnp (GPeR), pacno­
JIO)!(eHHhrtl: Ha TIOBepxHOCTH fttPf-Hetl:pOHOB rttnom­
JiaMYCa. eTttMYJIHUttH peuerrTopa Jittratt,n;oM Be,n;eT K 
BhICB060)1(,UeHtt10 fttPf. 11HaKT11BHPYJOW:tte MYTaUtttt 
retta G PR54 rrpttBo,n;HT K 11rr [ 11 , 27 , 59, 60]. 

TioMttMo fttPf-ttetl:pottoB, GPR54 wttpoKo 3KC­
rrpeccttpyeTcH BO MHOfHX ,n;pyr11x oprattax H TKaHHX, 
HO 6oJibWe Bcero B rttrroTaJiaMyce, r ttrroc}:>tt3e tt ITJia­
uettTe, BbITIOJIHHH KaKtte-TO ,IIpyrtte, ITOKa ew:e Hett3-
BeCTHbie ¢YHKU1111. 

fett GPR54 ttaxo,n;ttTCH Ha 19pl3.3, cocToHT 113 5 
3K30HOB 11 KO,ll;ttpyeT 6eJIOK, COCTOHW:HH 113 398 aMtt­
HOKHCJIOTHbIX OCmTKOB. 

Ha cero,n;HHwtttttl: ,n;etth orrttcatto 7 pa3JittGHhIX My­
mu.11tl: retta GPR54 y 6oJihHhrx c 11rr - 5 TOGKOBhrx, 
1 ,n;eJieUttH tt 1 MttKpoBcmBKa (pttc. 6). Otttt ttacJie,n;y­
JOTCH aYTOCOMHO-peueccttBHO, 011,ttHaKOBO BCTpeqa­
IOTCH y M~HH 11 y )!(eHW:HH. 

KJittHttGeCKtt MyTau1111 retta GPR54 npoHBJIHJOTCH 
ITOJIHbIM rttnoroHa,IIH3MOM y ~GHH H qacTHGHbIM y 
)!(eHW:ttH. BBe,n;etttte fttPf npttBo,n;ttT K rr0Bhrwett1110 
ypOBHH JI[ H <Der B ITJia3Me, mK KaK tj:>yHKUHH fttPf­
peuerrTopa r11noc}:>tt3a coxpattetta. KJittHttGecKHx orrtt­
catttttl: MYTautttl: GPR54 rroKa HeMttoro (Bcero 5 Ha-
6JI1011,etttttl:). 

Y nauttettm tt3 f epMaHtttt , po)K,Uettttoro OT 6Jitt3-
Kopo,n;cTBettttoro 6paKa, c fOM03HfOTHOH MttKpO­
BCmBKOH (1001_1002 insC) tta6JIJ01IaJICH 11rr 6e3 
aHOCMHH c lIBYCTOPOHHl1M Kp11TITOpXH3MOM, 3a,IIep)!(­
KOH ny6epmm, Htt3KttM ypoBHeM TecTocTepotta (3 ,4 
HMOJib/ JI) 11 CJia6hIM OTBeTOM roHall,OTponttHOB Ha 
fttPf. 11MrryJihCHOe BBe,n;eHtte fttPf HOPMaJIH30BaJIO 
ypoBeHb TeCTOCTepoHa H HHllyUttpOBaJIO cnepMaTore­
He'3.,. 11,0CmTOGHbIH llJIH ¢epTHJibHOCTl1 [27]. 
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,ll,eJieUttH retta GPR54 (del 155 (i4-
e5)) 6brna o6ttap~eHa B 60JibllIOH 6Jitt3KOpO,ll;CTBeH­
HOH ceMbe tt3 <DpaHUtttt. Y 4 6paTbeB 6hrntt rrptt3HaKtt 
ITOJIHOro rttrroroHa,IIH3Ma - MaJieHbKHe 5111GKH ( 4 MJI), 
pe,n;K11e BOJIOCbI Ha JI06Ke (P3) , rrettttC 7 CM, HH3Ktte 
ypoBHH TeCTOCTepoHa, JI[ H <Der, rrpaKTHGeCKH He 
rr0Bh1wa10w;ttecH B xo,n;e Teem c 6ycepeJittHOM. Bee 
OHH 6bIJIH HeBbICOKOro poem (150-152 CM), KOCTHbIH 
B03pacT OTCmBaJI OT rracrropTHOro Ha 3-6 JieT. y HX 
16-JieTttetl: cecTphI tta6JI10,n;aJicH qacTttGHhIH rttrroro­
Ha,IItt3M - CJia6oe pa3BHTtte MOJIOGHbIX )!(eJie3 H 1 CJIY­
qatl: MettcTpyaJihHorro,n;o6ttoro KpoBoTeGeHttH. B rop­
MOHaJihHOM attaJil13e - Htt3Ktte ypoBHtt 3CTpa,IIttoJia, 
JI[ tt <Der. B To )Ke BpeMH B xo,n;e Teem c 6ycepeJI11HoM 
KOHUeHTpaUttH JI[ ITOBbICHJiaCb llO rry6epmTHbIX 3Ha­
GeHttH. y HX reTep03HfOTHOH MaTeptt Mettapxe 6bIJIO B 
16 JieT (11]. 

foM03ttroTHaH L148S-MYTaUttH retta GPR54 6hrna 
o6ttap~eHa B ,n;pyrotl: 60JibllIOH 6Jitt3KOpO,ll;CTBeHHOH 
ceMbe apa6cKoro rrpottCXO)K,UeHHH (y 4 M~HH H 2 
)!(eHW:HH). y HHX mIOKe Ha6JIJO,IIaJIC51 HH3KHH ypoBeHh 
ITOJIOBbIX CTep011.IIOB H rotta,ll;OTpOITl1HOB B ITJia3Me, 
GYBCTBHTeJibHbIX K HMfIYJibCHOMY BBe,n;eHHIO fttPf. 
TioBO,ll;OM llJIH o6paw:eHtt51 K Bpaqy 6bIJIH )!(aJI06bI Ha 
6ecrrJI01111e [59] . 

qacTOm MYTautttl: retta GPR54 cpe,n;tt 6oJihHhIX 
11rr tteBeJittKa , rrptt6Jitt3ttTeJihHO 1-2% Bcex cJiyqaeB 
11rr [11 , 19, 59] . 

Peu,enmop I'HPI' (GnRH-R). fHPf (cttHOHHMhI -
luteinzing hormone-releasing hormone, Jif-Pf, JIJOJitt-
6epttH) - KJIJOGeBaH MOJieKYJia fHITOTaJiaMo-r11rroqm-
3apHO-roHa,IIHOH octt. Ott c11HTe3ttpyeTCH ttetl:pottaM11 
rttrroTaJiaMYca 11 ceKpeTttpyeTCH B ttMITYJihCHOM pe)Jm­
Me B nopTaJihHYJO cttcTeMY rttnoc}:>tt3a. eBH3hIBaHtte 
fttPf c BbICOKOatj:ltj:lttHHbIMl1 peuenTOpaMtt fOHa,IIO­
TpOtj:>OB a,IIettorttrroc}:>tt3a HH.IIyUttpyeT CHHTe3 11 Bbl-
6poc Jif 11 <Der. 

11rr MO)!(eT pa3BHTbC51 Jitt6o nptt HapyweHHH CHH­
Te3a HJil1 ceKpeuim fttPf fHITOTaJiaMYCOM, JI1160 rrptt 
ttapywemm tj:>yHKUtttt peuemopa fttPf. 

Y qeJioBeKa rett GnRH pacrroJIO)!(eH Ha 8p21-pl 1.2, 
COCTOHT H3 4 3K30HOB H KO,ll;ttpyeT 6eJIOK, KOTOpbIH 
BKJIJOGaeT B ce6H 92 aMttHOKttCJIOTHhIX ocmTKa. B pe-
3YJihmTe co3peBaH11H rrporopMotta 06pa3yeTcH ,n;eKa-



Ta6;rnua 4 

Myra~uu reHa FSHB 

Myraum1 ABTop 

Vai6 IX/eys51 Gly Y )l(eHll.(11H - 3aJJ.ep)l(J(a ny- L. Layman (29] 
6eprnrn 11 6ecrn1ollHe 

Val61X Y M~'IHH - 3a.n.ep)l(Ka ny- M. Phillip [49] (y 
6eprnrn 11 a3oocnepMHH, M~'l11H) 

y )l(eH!UHH - 3a.n.ep)l(Ka ny- C. Matthews (38, 
6eprnrn H 6ecITJIOllHe 39] (y )l(ettm11tt) 

Tyr76X Y M~'IHH - a3oocnepM11H, L. Layman (32] 
y )l(eHIUHH - 3aJJ.ep)l(Ka ny-
6eprnrn H 6ecrn1oll11e 

eys82Arg AJoocrrepMHH G. Lindstedt [34] 

Ta6 ;rnua 5 

Myra~u reHa LHB 

Myrau1rn 

Ala-3Thr 
Thr8Arg 
Ilel5Thr 
Gly36Asp 
Gln54Arg 
Glyl02Ser 

<PeHonm AsTop 

BapHaHT Jir Jiang, 2002 
K. Furui (15] 
K. Furui [ 15] 

f11rrorotta.n.11JM H. Valdes-Socin [66] 
J. Weiss [67] 

EecrrJIOllHe y )l(eHIU11H W. Liao (33] 

rrerrnm fHPf. ITocJie 06Hap)')Kemu1 .n:eJieu1111 reHa 
GnRH y mrroroHa.n:Hoi1: MbIUitt (hpg mouse) [35], reH 
GnRH cq11TaJIC5I MHoroo6erua10ru11M KaH.n:M.IJ:aToM M51 
rrottcKa Myrnu11i1: y 6oJibHhrx c l1ff, o.n:HaKo y qeJio­
BeKa Myrnu11i1: 3Toro reHa rroKa He HaH.IJ:eHo. 

PeuerrTop fHPf Haxo.n:HTC51 Ha rrosepxHoCTHoi1: 
MeM6paHe fOHa.IJ:OTpo<}>oB r11rro¢113a. OH OTHOCHTC51 K 
6oJibUIOMY ceMei1:cTBy G-rrpoTettHCB513aHHbIX peuerr­
TopoB (GPCRs). Ila cpaBHeHttIO c .n:pyrn:MH G - rrpoTe­
HHCB513aHHbIMl1 peuerrTopaMtt, peuerrTop fHPf HMeeT 
HecKOJibKO yHttKaJibHbIX rrptt3HaKoB. Y Hero OTCYTCT­
syeT BHYTPHKJieToqHbIH C-TepMttHaJibHbIH .n:oMeH, a 
rrocJie.n:osaTeJihHOCTb DRY (acrrapar11Hosa51 KttCJio­
rn-apmtt11H-THpo3:11H) B 3-M TpaHCMeM6paHHOM .IJ:O­
MeHe 3aMetteHa Ha DRS (acrraparttHOBa51 KttCJIOTa­
apmHttH-cep:11H) . AKT:11sau:1151 peuerrTopa JIHraH.IJ:oM 
rrpHBO.IJ:ttT K BHYTPttKJieToqHoi1: aKTttBau11:11 ¢oc¢0JI:11-
rra3br c l1 MHToreHaKTHBHpyeMOH rrpoTeHHKHHa3bI 
(MAPK) l1 peryJIHpyeT TpaHCKpttITUHIO l1 ceKpeUHIO 
fOHa.IJ:OTpOITHHOB [22]. 

MoHoreHHbie lj>opMbl H30JIHPOBaHHOro rr 

<Pop Ma H acnei1osaHHe l faCTOTa 
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feH GnRH-R pacrroJIO)l(eH Ha 4q21.2, COCTOMT :113 3 
3K30HOB, KO.IJ:ttpyeT 6eJIOK, co.n:ep)!<aIUMH 328 aMHHO­
KHCJIOTHhIX OCTaTKOB. l1HaKTl1Bl1PYIOIU11e MYTaUMH 
GnRH-R rrpHBO.IJ:51T K l130Jil1pOBaHHOMY rr, O.IJ:ttHaKO­
BO BCTpeqaIOTC51 y M~l1H 11 y )l(eHIUMH 11 HacJie.n:y­
IOTC51 aYTOCOMHO-peueccttBHO [2-4, 6, 7, 9, 10, 21, 23, 
30, 42, 52, 61, 62, 64]. 0Htt HaH.IJ:eHbI B 16% _crropa­
.n:11qecKHx 11 40% ceMeHHbIX CJiyqaeB l130Jil1pOBaHHOfO 
ff 6e3 aHOCMHH C aYTOCOMHO-peuecCHBHbIM TMITOM 
HacJie.n:osaHtt51 [4]. KpoMe Toro, orr11caHa roMo3ttroT­
Ha51 MYTaUH51 reHa GnRH-R rrptt CHH.IJ:poMe "¢epTl11Ib­
HhIX eBHyxoB" [50]. 

K HacT051IUeMy speMeHtt orr11caHhI 22 MYTau1111 re­
Ha GnRH-R - 21 MHCCeHc- 11 HOHCeHC-MYTaUH51 l1 1 
crrJiatkttHr-MYTaUIDI 3K30HOB 1 :11 3 c .n:eJieu:11ei1: scero 
3K30Ha 2 (pttc. 7). MYTau:1111 rrpHBOMT JIH6o K 6JioKa.n:e 
rrpose.n:eHl151 CHfHaJia, Jitt6o K OCJia6JieHttlO l1JIH OTCYT­
CTBMIO cB513bIBaHH51 JittraH.IJ:a. BhmeJI51IOT MYTau11:11 c 
ITOJIHOH 11 qacTJ1qHoi1: ITOTepei1: ¢YHKU1111 peuerrTOpa. 
MYTau:11:11 Q 106R 11 R262Q BCTpeqa10Tc5I qarue .n:pymx. 
Y 1 60JibHOfO MO)l(eT 6bITb l1JIH 1 fOM03HfOTHa51 My­
TaUH51 l1Jll1 cpa3y 2 (coqeTaHHa51 reTep0311fOTHOCTb) 
[22]. 

KJI11m1qecKa5I KapTHHa BapbttpyeT OT ITOJIHOfO .IJ:O 
qacT11qHoro r11rror0Ha.D:l13Ma 11 3as11c11T OT Tttrra MYTa­
u:1111 ( c ITOJIHOH HJIH qacTJ1qHoi1: rroTepei1: ¢YHKU1111), a 
TaK)l(e oT HaJI11q:1151 1 11JI11 2 MYTau11i1: y 1 6oJihHoro. Y 
60JihHhIX, fOM03HfOTHbIX rro qacTHqHo ttHaKTHBHPYIO­
IUMM MYTaUIDIM retta GnRH-R, tta6JI10.n:aeTc5I qacT11q­
Hhri1: mrrorOHa.D:l13M [ 12, 50], a y 60JibHhIX c ITOJIHO­
CThlO 1rnaKTHB11py10ru11M11 MYTaUH51MH reHa GnRH-R B 
06011x aJIJieAAx - T51)1(eJibri1: mrroroHa.IJ:H3M [4, 7, 52, 
61 , 62, 68], T. e. Ha6JI10.n:aeTC5I KoppeAAUH51 reHonm­
<}>eHOTHrr, rrp:11qeM <}>eHOTHIT orrpe.n:eAAeTC51 rnaBHbIM 
o6pa3oM GnRH-R-sap:11aHTOM c MeHee Bhrpa)l(eHHoi1: 
ITOTepei1: ¢YHKU11H. 

06brqHo rrp11 MYTau1151x reHa peuemopa f HPf pe­
aKUtt51 fOHa.IJ:OTpOITMHOB B xo.n:e fHPf-TeCTa OTCYTCT­
ByeT 11JIH cttJibHO ocJia6JieHa. B TO )l(e BpeM51 ttttor.n:a 
sse.n:etttte fttPf B xo.n:e fHPf-TecTa MO)l(eT rrpeo.n:oJieTh 
qacTttqHyIO ttHaKTttBaUttIO peuerrTopoB fHPf 11 HMeTb 
pe3yJibTaTOM HOpMaJibHb!H OTBeT Ha fttPf c ITOBbIUie­
HHeM co.n:ep)l(aHtt51 roHa.n:oTporrttHoB. B TaKOM KOH­
TeKcTe 06Hap)')KeH11e MYTau11i1: reHa GnRH-R MO)l(eT 
ITOMQqb JieqeHttlO 6ecrrJIO.ll;l151 y 3Tl1X 6oJibHbIX, TaK KaK 
OHM B 60Jihllll1HCTBe CJiyqaeB pe3ttCTeHTHbI K HM­
rryJihCHOMY BBe.ri;eHttIO fHPf [22]. EcJitt y 6oJibHbIX c 

Ta6 JI HU a 6 

KJIHHHKa f HPf-TeCT M exaHHJM 

KALI X-cuenneHHO 14% ceMeHHhlH, 11 % cnopa.n.H'lecKHil PaJHM crerretth rr 11 attoc­ + Hapyruett11e M11rpau1111 
rttPf-HeHpOHOB 

FG FRl AyrocoMHO-llOMHHaHTHO 11 % ceMet!Hbltl, 9% cnopa.n.11qecKHtl 
M1111, 1130Jil1pOBaHHaH 
aHOCMl1H, llpyr11e rropOKH + 

+ NELF ? ? 
GPR54 AyrocoMHo-peuecc11stto 1-2% 

GnRHR AyrocoMHo-peueccHBHO 

~FSH 

~LH 

? 

AyrocoMHO-llOMHHaHrHo 

40% ceMeHHblH 

16% CITOpaJJ.H'!eCKHtl 
Pell KO 

rr 
rr (nOJIHbltl y M~'ll1H, 
'!aCTl1'1HblH y )l(eHll.(11H) 
rronttb1tt rr 

+ 

qaCTl1'1Hbltl rr - + 
qaCTH'!Hbltl fl1Il0f0Ha.Ll.H3M + 

+ 

II P.~ Me 'I a H 11 e. Ilmoc - r ecr ITOJIO)l(HTeJibHbitl, Ml1HYC - Teer orp11uareJibHbitl. 

Hapyruett11e c11ttreJa 11 
ceKpeUH11 rttPr 
Hapyruett11e c11ttreJa 11 
ceKpeuH11 Jff 11 <Der 

Hapyruett11e c11ttreJa 
<Der 
Hapyruett11e c11Hre3a Jff 
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qacT11qHo HHaKTHBHPYIOI.UHMH Myrnu;m1MH reHa 
GnRH-R noBTOpHoe HMnyJihCHoe BBe.ueHHe BhICOKHX 
Jl03 fHPf MO)l(eT npHBeCTH K HeKOTOpOMY OTBeTY 11 
11HJlYKU:H11 OBYJI51U:HH [ 12, 58], TO nau;11eHTbI c noJIHO­
CTblO 11HaKTHB11py10m11M11 MYTaU:H51Ml1 reHa GnRH-R 
He OTBeqaJOT Ha JieqeH11e fHPf [ 31, 52], a TOJibKO Ha 
BBe.ueHHe fOHa;:J;OTpOnHHOB. 

Jf3oAupoeaHHaJl Heaocmamo•mocmb JII' WIU <!>CI'xa­
paKTep113yeTc5l CHl1)1(eH11eM HJIH OTCYTCTBHeM OJlHOfO 
113 fOHa;:J;OTpOnl1HOB np11HOpMaJibHOH:11Jil1 noBbIU.IeH­
HOH: KOHLI;eHTpau;1111 .upyroro. 

Jir 11 <l>Cr COCT051T 113 2 cy6be.UHHHLI;: a - o6meH: 
JlJI5I <l>Cr, Jir, Xfll 11 TIT 11 ~ - cneu;mpl{qHOH: JlJI51 
Ka)l(Jloro 113 Hl1X. Myrnu;11H: reHa a-cy6be.UHH11U:hI He 
HaH:.ueHo. On11caHbI e.u11H11qHbie cJiyqa11 11HaKT11s11-
py10m11x MYTau:11H: reHoB fJ LH 11 fJ FSH. 

Mymau,uu {J-cy6oeauHUU,bl <!>CI'. feH ~-cy6be,u11H11-
U:hI <l>Cf (FSHB) pacnoJIO)l(eH Ha 1 lp13 11COCTOHT113 
3 3K30HOB. 

<l>Cf y M)')K'IHH peryJI11pyeT cnepMaTOreHe3 11 co-
3peBaH11e KJieToK CepToJI11, y )l(eHI.U11H - pocT 11 pa3-
BHTHe <l:>oJIJIHKYJIOB B ¢oJIJil1KYJI51PHYIO ¢a3y I..1;11KJia, a 
TaK)l(e CHHTe3 11MH 3CTporeHOB (.ueH:cTBy51 qepe3 apo­
MaTa3y). 

B HacT051I.Uee speM51 on11caHbI 4 11HaKT11B11py10-
m11e Myrnu;1111 reHa FSHB, BhI3hrna10m11e r11nor0Ha­
.U113M 11 a3oocnepMHIO y My)l(qHH [32, 34, 49] 11 3a­
.uep)l(KY ny6epTaTa 11 6ecnJio,u11e y )l(eHI.UHH [29, 32, 
38, 39] (Ta6JI. 4). 

Mymau,uu {J-cy6oeauHUU,bt JII'. feH LHB pacnoJio­
)l(eH Ha 19ql3.2. y M)')K'Il1H Jir CTHMyJI11pyeT CHHTe3 
TeCTOCTepoHa B KJieTKax JieH:,u11ra, y )l(eHI.U11H - npo­
JIH¢epau;1110 KJieToK rpaHyJie3bI c o6pa30BaH11eM )l(eJI­
Toro TeJia B JI10Te11Hosy10 ¢a3y u;11KJia. IlporecTepoH, 
Cl1HTe311pyeMbIH: )l(eJITbIM TeJIOM ("ropMOH 6epeMeH­
HOCTH"), HHr11611pyeT pOCT 11 pa3Bl1THe HOBbIX ¢oJIJIH­
KYJIOB, a TaK)l(e no.uroTaBJIHBaeT 3HJlOMeTp11H: K BHe­
.upeH1110 5IH:u;eKJieTKH, CH11)1(a51 B036Y.U11MOCTb Ml10MeT­
p1151 11 CTl1MYJIHPY51 pocT .ueu:HJlyaJibHOH: TKaHl1 B MaTKe 
11 aJibBeOJI B MOJIOqHbIX )j(eJie3aX. 

MYTau:1111 reHa ~-cy6be.u11H11u;hr Jlf (LHB) conpo­
BO)l(Jla10Tc5l 3a,uep)l(Koi1: rry6eprnrn 11 HapyweH11eM 
crrepMaToreHe3a y M)')K'IHH 11 6ecnJio.u11eM y )l(eHI.U11H 
[15, 33, 55, 66, 67] (Ta6JI. 5). 

3aKJIJO'lenue 

feHeTl{qeCKH o6ycJIOBJieHHbIB BpO)l(JleHHbIH: l130Jil1-
posaHHbIH: rr oqeHb reTeporeHeH (Ta6JI. 6). MoJieeylI51p­
Ha51 reHeTHKa cosepurnJia npopbIB s noHHMaH1111 3T110-
Jiorn11 11 naTOreHeJa pa.3Jil{qttbIX ¢opM 11Tf. K HacTo51-
I.UeMY speMeHH oTKpbITO HeCKOJihKO reHoB, MYTau:1111 Ko­
TOphrx np11BO.U5IT K pa3s11T1110 CHH.UpoMa KaJibMaHa 
(KALI, FGFRI) 11 1130JI11poBaHHoro rr ( GPR54, 
GNRHR). 3TO rrpoJIHBaeT cBeT Ha peryJI511..1;1110 <l>YHKu:l1H 
fHIIOTaJiaMo-nmo¢113apHO-fOHa,uttoH: OCH 11 no3BOJI51eT 
JiyqI.I.Ie noH51Tb ¢113HOJIOrHIO noJIOBOfO C03peBaHH51 11 pe­
npOJlYKI..1;1111 qeJIOBeKa 11 l1X HapyureHM. 
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3H,II;OKPHHHhIE HAPYlIIEHHH Y ,II;ETEif C ME,II;YJIJIOBJJACTOMOif 
IIOCJIE KOMBHHHPOBAHHOfO H KOMIIJIEKCHOfO JIEqEHHH 

1fY Hl111ttetl:poxwpypnm11M. aKa.n. H . H . Eyp.z:1ettKo PAMH; 2fY <l>e.L1epa.rrhtth1tl: ttayqtto-KJI11H11qecK11tl: ueHTp 
lleTCKoj;j reMaTOJIOrHH, OHKOJIOrHH 11 HMMYHOJIOrHH PoC3llpaBa; 3Pocc11tl:cK11tl: Ha)"!Hhltl: ueHTP peHTreHopa.n110J1orn11; 
4<l>rY 3HU: PocMe.L1TexttoJ1ornJ1, MocKBa 

06ClleOo«aHbl 62 6oAbHblX 6 B03pacme om 6,5 woa oo 20 Aem (MeOuaHa 13,4 woa) 11epe3 4,2 woa noC/le OKOH'IOHUR Ae'leHUR 
1>1eoyAA06AacmoM1>1. Bee naqueHmbl noAy'IOAU KpaHuocnuHOAbHOe 06Ay11eHue B 003e 35 u 55 Fp Ha o6Aacmb 300Heu 11epenHou JIMKU. 
lloC/le Ay11e«ou mepanuu (JTT) 56 6oAbHblX n0Ay110Au noAuxUMuomepanuJO (llXT), 40 u3 HUX llXT npo«oOUAu no npomoKoAy M-
2000 6 noooepJK:UBO/OU{l!.M UAU l{UKA060.M peJK:UMe. 
Y 37 (79%) U3 47 oemeu 6b1Aa 6b/.R6AeHa Heoocmamo11Hocmb wpMoHa pocma, y 19 (30%) U3 62 - omcmaBaHue B pocme c ouc­
nponopquoHOAbHO KOpOmKUM BepXHUM cezMeHmOM me.AO. y 6 6oAbHblX, noAy'I08UJUX moAbKO JTT, He 8b/.R8AeHO nopaJK:eHue w,umo­
BUOHOU JK:e.Ae3bl u WHOO. Y 6oAbHblX, noAy'laBmux JTT u llXT, nep6U'IHblU zunomupeo3 pa3BUACR B 32 (57%) U3 56 C11y11ae«, no­
paJK:eHue w Hao - y 19 u3 20 oe«ymeK u y 12 u3 24 JOHomeu. Y 5 oemeu omMe'IOAUCb KAUHU'lecKue u wpMOHOAbHble npu3HaKu 
«mopu11Hou Haono11e11HuK0Bou HeOocmamo•mocmu . MuHepOAbHaJI nAOmHocmb KocmHou mKaHu (MllKT) B l{e.AOM no zpynne co­
cmaBUAa -1, 7 SD (standart deviation, cmaHOapmHoe omKAoHeHue), « no11cHU'IHOM omoe.Ae no3BOHO'IHUKa -2,4 SD, y 32 (55%) 
U3 58 60AbHblX pa38UACR CKOAU03 no380HO'IHUKO. y naqueHmO«, noAy'IOBUJUX noooepJK:U80/0U{Y/O llXT no npomoKOAY M-2000, om­
Me'IOAUCb 6oAee 8blpaJK:eHHOe CHUJICeHue MOCCbl me.Ao, 300epJK:KO pocma u CHUJICeHUe MllKT 6 n0380HO'IHUKe, 'le.At noC/le l{UKAOBOU 
llXT. KpoMe mow, noC/le noooepJ1Cu«aJ01qeu llXT 11aw,e pa36UBOACR nep«U'IHblU zunowHaOu3M, 'leAt noC11e l{UKAOBou llXT. 

Kn IO q e B hie c JI o Ba : MeOyAAo6AacmoMa, 3HOoKpUHHble HapymeHUR, poem, zunomupeo3, zunowHaOU3M, noooepJ1Cu«a10w,aJ1 no­
AUXUMuomepanUR, l{UKAOBaJI noAUXUMUomepanUR 

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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