CHHAPOMH AIOHHH




[eHeTuka Ta IIpobAeMa 3axXBOpPIOBaHb Y AIOAHUHU
TICHO TIIOB’d3aHi MiXK co00r0. ICHye BeAMKa KIABKICTH
BXXKE€ BH3HAYEHMX MyTallii Ta aHoMaaAld  gKi
CIIPUYMHAIOTh BHHHUKHEHHS Ta PO3BHUTOK IIEBHUX
3axXBOpOBaHb. Haskaab,  OIiABIIICTE  TI'€HETHUYHUX
BIAXHUAEHb Ta aHOMAaAIM Yy T€HOMi AIOAUHU BUKAUKAIOTh
BUHUKHEHHS BiAXUAEHBb Yy PO3BHUTKY AIOJUHH B I[IAOMY
Ta BIAHWBalOTH Ha ii po3ymMoBi 3midHOCTI Ta
IICUXOAOTIYHI 0COOAMBOCTI.




CrmagkoBi 3axXBOPIOBaHHSI — II€ IIATOAOTIYHI CTaHU B OCHOBI
dKHUX A€XaTbh 3MiHH y CIIaAKOBOMY arapaTti AIAWHH (MyTalli Ta
aHomaaii). Cepen HEePBOBUX 3aXBOPIOBAaHb BUIIASIOTH ITPUOAHU3HO
350 3axBoproBaHb OOYyMOBAEHI TIeHHUMHU MyTaligsMu. CraakoBi
XBOPOOU HE 3aBXKIU BUABASIOTHCS Y AUTUHU IIPU HAPOIXKEHHI, YU,
HaBITh Y AUTAYOMY Billi. [HKOAW BOHM BUHHUKAIOTH AHIIIE y 3PIAOMY,
YM, HaBiTb, MOXHUAOMY Billi. I 116 craHOBUTH Hebe3rekKy, 00 mo
II0SIBU KAIHIYHUX IIPOSIiBIB 3aXBOPIOBAHHA AIOAWHA MOXE U TaKH
HE MAaTHU PO HAABHICTh Yy Hei MEBHUX BIAXHUAEHB, TaKa AAUHA
MOXKE OAPYKUTHUCS, MATH BAACHUX OITEN SIKHUM TAKOXK IepeaacThb
BXK€ I[}0 MyTAallil0 Y1 aHOMAAIIO.




MoHOreHH1 3axBOPIOBAHHA BHKAMKAaHI MyTalll€lO
OMHOTO OKpemoro reHy. IlaToaorii MoOXyTh OyTH
OOyMOBA€EH1 HE TIABKU-HO 3MiHaAMU SIE€PHUX TE€HiB, are M
MyTallisIMH y TeHaxX MITOXOHIPIiHN.

XpOMOCOMHI CHHAPOMH OOyMOBAEHI aHOMAaAldMHU
KiABKOCTI1 a00 CTPYKTYPH XPOMOCOM.

BararodakTopHi 3aXBOpPIOBAHHS — 1€ 3aXBOPIOBAHHS 31
CIIaIKOBOIO CXUABHICTIO OAS IIOSIBU AKHUX IIOTPIOHUM Ha
JOOATOK OO0 TIE€HETHUYHOI CKA3[OBOI BIIAMB  YMOB
HaBKOAUIIIHBOT'O CEPEOOBHIIA. ['€HETHYHA CXHUABHICTBH M0
IIEBHUX 3aXBOPIOBAHbL MOXKe OyTH BHUKAUKaHaA HEBIAAUM
IIOEMHAHHAM HOPMaAbHHX T'€HIB Y OOHOMY TI€HOMi. SKIIIO
pPO3rAdaaTH KOXKEH I'eH OKPEMO — BOHU HOPMAaABbHi, a OCh ix
CYKyIIHa [Ois B OpraHi3dMi BH3HA4Ya€ CXHABHICTH A0 IIEBHUX
3aXBOPIOBAHb.




MyTalifina 3MiHa HYKACOTHIHOI ITOCAILOBHOCTI y Moaekyal [JJHK €
IIPUYUHOI0 TaKUX CIIaAKOoBUX xBopob. Chnenudika maToreHesy
MOHOTE€HHUX 3aXBOPIOBaHb 3yMOBAEHA OCOOAMBOCTAMHU  XiMi4YHOI
IIPUPOAN IIEPBUHHOIO IPOAYKTY TIeHa, OOYMOBA€HHMMU KOHKPETHOIO
MyTalIli€l0, 1 POAAIO, €Ky HOPOAYKT Bimirpae B XKUTTEAIIABHOCTI
opraHizmy. Y pasi MyTamiii, 10 3YMOBAIOIOTH IIOBHY BiICYTHICTH
HeoOXiAHOI OpraHi3My PEeYOBUHU (HAIIPUKAA, COMATOTPOITHOTO TOPMOHY
abo 1uToxpomy-450), HOPMaABHUM PO3BUTOK yTPyaHeHUN abo
HEMOXKAUBHUH. 3a IHIIUX MyTalli¥i, OI0 OPU3BOAAThL MO0 AeQiIliTy
0i0AOTIYHO aKTUBHOI PEYOBUHU abo CTPYKTYpHOTO 0OiAKa, BHHUKAIOTh
3axXBOPIOBAaHHY, $Ki CIPUYHUHSIOTH PO3Aa CTPYKTYPH Ta QYHKIIN
II€EBHUX TKAHUH, OpraHiB abo ¢ri3i0A0OTIYHUX CHUCTEM.

BapianTu mnaToreHe3y MOHOI'€HHHUX (MEHIEAIOI0YUX) 3aXBOPHOBAHb
PI3HOMAaHITHI, III0 3yYMOBACHO 3HAYHOIO KIABKICTIO IIOPYIIE€Hb
OioxiMIiUYHHMX peaxliliii, dKi BiiOyBarTbCd B opraHiaMmi. He3sBaxkarouu Ha
11€, BUOKPEMAEHO AE€4KI1 3arasbHl 3aKOHOMIPHOCTI PO3BUTKY MOHOT'€HHUX
dopM naToaorii. Hampukaam, nmiogo 6araTboxX CriaKOBUX XBOPOO 0OMiHY
PEYOBUH 3’9COBAHO HASIBHICTH IIPSIMOTO 3B’I3Ky MiK MyTaHTHHUM T'€HOM 1
TIOPYIIIEHOI0 6i0XIMIYHOIO PEaKIIi€lo.




Ha Temep BIAKPUTO 1 OeTaAbHO OIIMCAaHO COTHI BHAIB CIIQAKOBUX
aHoMaAili MeTaboAI3My, COPUYUMHEHUX MyTalli€l0 OZHOro reHa. 3yMOBAEHA
MyTalll€l0 T'eHa aHOMaAld aMiHOKHCAOTHOI ITOCAIJOBHOCTI IIOAIIEIITHIHOTO
AQHITIOTa ICTOTHO TMOPYyIIAa€ aKTUBHICTE PEPMEHTIB. BIABIIICTL BUIIAOKIB
CIIaAKOBUX IIATOAOTi¥ OOMiHY pe4YOBHH MOB’d3aHi caMe 31 3MiHO aKTHBHOCTI
deEPMEHTIB, III0 HPU3BOAUTH [0 PO3Aaay abo 3yIIMHKH pPEakiliii y AaHIF031
MeTaboAi3My, HACAIIKOM YOT'0 CTaHE PO3BUTOK II€eBHOI XxBopobu. Ilpu npromy
3aXBOPIOBAaHHA MOX€ BUHUKATU 3 TAKUX [IPUYUH:

1. HaKONWYEHHd CyOCTpaTy (HAQOAMWIIKY) pPEYOBUHHU (HAIIPUKAAL,
1epebpo3uay mnmpu xBopobi ['o1re), aka migasarae aii pepMeHTy;

2. 30iABIIIEHHA BMICTy PEYOBUHU IIOIEPEAHUKA (HAIIPUKAAL, METIOHIHY
IIPpU LIUCTATUOHIHYPI]);

3. HEOOCTOTHE yTBOPEHHA PEYOBUHU (HacaMmriepen AeiliuT IUTUOIH-
TpudocdatTy Ipu OPOTOBIN altuaypii);

4. 30iABIIEHHS KOHIIEHTpAaIllil TOKCHUYHUX HNPOAYKTIB MeTaboAiZMy
(Hampuraamn, deHiIAaIIETUATAIOTAMIHY, doeHI1AOIITOBOI,
deHIATTIPOBUHOTIPAAHOI KUCAOTU Ta 1HINHNX PEHIAKETOHOBUX IIOXIAHUX IIPU
doeHIAKETOHYPI]).




[IpoTe HaBITh y pa3i CXOKOCTI BUAY HOPYILIEHb, HAIIPHUKAAL, [IPHU
HaKOIMUYEeHHI cyOCcTpaTy, MeXaHi3MH PO3BUTKY Pi3HUX 3aXBOPIOBaHb
OyayTh HEOAHAKOBUMH. B omHOMYy BUIIAQAKYy CyOcTpaT (IpHUMIpPOM,
BHUCOKOMOAEKYAdPHA PEYOBHUHA Yy pasi amMoBpoTHYHOI iAioTii Tes-
Cakca), II0 HaArpoMaKye€TbCs, MOXKE€ BIiIKAQOATHCSI B KAITHHAX,
IIOCTYIIOBO MPHU3BOALYM A0 iX 3arubeai. 3a iHIIIHUX yMOB HaOAHWIIIOK
HHU3BbKOMOAEKYASIPHOI PO3YHMHHOI PEYOBHUHH 3yYMOBAIOE Ii BHUCOKY
KOHIIEHTpAIlilo B 0iOAOTIYHUX piAMHaxX opraHizMmy. Hampuraam, mmpu
rarakTo3eMii  (BHACALMOK HEOOCTATHOCTI raaakTo30-1-docdart-
ypumnuATpancdepasy) BiAOyBaeTbCsd  HaAKOIIMYEHHS  TAFOKO30-1-
docdaTy, TOKCHYHI KOHIIEHTpPAIlll 9KOT'0 BpazkKarTh Pi3HI TKAHUHU,
CIPUYUHIOIOYN IMPO3 IIE€YiHKH, KaTapakTy, VIIKOIXKEHHS HUPOK,
HEUPOHIB r'OAOBHOT'O MO3KY.




Bimomo mnputanzno 4000 reHHUX 3axXBOpPIOBaHb, XapaKTep
YCIIaAKyBaHHA dKUX BU3HAQYAEThCd 3akKoHaMu MeHpaead. BoHu
CTAHOBASTh YHCAE€HHY Ta PI3HOMAHITHY 3a KAIHIYHOIO KapTHHOIO
CPYILy IaTOAOTIH, OCHOBOIO IKUX € MyTallisd ogHoro reHa. Cepeansa
3arasbHa 4YacToTa HOBOHApPOMIXKEHMX 13 TaKUMH XBopobaMu
ctraHoOBUTh 1%. I3 Hux npmubamnszHo 50% ypaxkeHi ayTOCOMHO-
JOMIHAQHTUMHU MATOAOTIAMH, 25% - ayTOCOMHO-PELIUCUBHUMHU Ta
25% - 34yenaeHUMH 3 X-XPOMOCOMOK. 3axBOPIOBAHHS,
JETEPMIHOBAHI T€HaMHM, SKI MICTATBCAd B Y-XPOMOCOMI YH
MITOXOHAPISIX, TPalAdIOTBCSI MOyKe PiaKo. XBopoby BBazKaroTh
JOCUTBh IIOILIHUPEHOIO, HKIIO 11 4Yacrora cgarae 1:10000
HOBOHapoakeHux. 3a yacToTu 1: 11000-40000 HOBOHAPOMKEHUX
IIaTOAOTII Ma€ CEPEAHIO NOIIUPEHICTD.




HaiBigoMilinMu ayTOCOMHO-IOMIHAHTHHUMHU 3aXBOPIOBAaHHAMHU
€ xBopoba ['emTmHrTOHa, CcUHApPoM Mapdana, cuHaApoM XOATa-
Opama, HelipodidbpomMaTo3, CEPIOMNOMIOHOKAITUHHO aHeMid,
IIEPIOAUYHUN TMapasid. XapakTepHa O3HakKa IIUX XBOpob -
IIOPYIIIEHHSI CHUHTE3y CTPYKTYPHHUX abo crenudivHux 0iakiB. [lid
MYTAaHTHOTO TIT€HA BHSIBAGETBCA MNPAKTHYHO 3aBXIOU. XBOPi
XAOMMYUKHU Ta AiBUYaTKa HAPOMKYIOTHCS 3 OHAKOBOIO YaCTOTOIO.

Bimomo mnioHazm 150 ayTOCOMHO-pELECHBHHUX IIaTOAOTIH,
XapaKTEPHOIO O3HAKOIO SKUX € MOPYIIEeHHs (QPYHKII OMHOTO YU
KiAbKOX (pepMeHTiB. Taki XxBopoOU Ha3uBarOTh (PpepMEHTONIATIIMU,
abo eH3umMoIaTiaMu. Ha#mnomwupeHinn 3 HHUX — MYKOBICIIUO03,
deHIAKETOHY P, raAaKTO3€eMis, XBopoba [o1rre,
aApeHOreHITaABHUNU cuHApPOM Ta 1H. J[ligd MyTaHTHOTO TI€Ha
BUABASIETBCA AHIIE Y TOMO3HUTIOTHOMY CTaHi. XBOPl XAOMYUKH Ta
JiBYaTKa HAPOMXKYIOThCH 3 OMHAKOBOIO YaCTOTOIO.




Binomo monanm 370 xBopoO, 34denaeHHUX (abo HMOBipHO
39YEMACHUX) 13 X-XpOMOCOMOK. TSIKKICTh 3aXBOPIOBAHHSI 3aA€XKUTH
Bim ctati. [loBHUM NOposB XBOPOOM CIOCTEPIraroTh MEPEBAXKHO Y
YOAOBIKIB, OCKIABKHM BOHU I'€Mi3UT'OTHI 3a I'eHaMH AOKaAl30BaHUMU ¥
X-XpoMocoMmi. SKIIO TaTOAOTIYHUU TI€H € PELECUBHHM TO
FETEPO3UIOTHI KIHKM 3I0pPOBI, aA€ € HOCIIMH IBOT'O TI€Ha, a
FOMOAOTIUHI KiHOYlI eMOpIOHM IIEpEBaxKHO A€TaAbHI. Y pasi
JOMIHAHTHOCTI aHOMAaABHOI'O I'€Ha TIEeTEPO3UTIOTHI KIHKU BpPaXKeHI
AE€TKOI0 (pOpPMOI0 XBOpPOOM, a T'OMO3UTOTHiI A€TaAbHi. Y YOAOBIKiIB
TIABKM oaHa X-XpoMocoMa, TOMYy y HHX X-34ellAeHa XBopoba
JacTillle BUSIBASIETBCS ITOBHICTIO HE3aAE€XKHO Bl TOIo, JOMIHAHTHHM
YU PELIECUBHUM IIAQTOTEHHUUN AAEAD.

BaxkAMBOIO 0COOAUBICTIO X-3YEIIAEHOTO yCIaAKyBaHHS € Te, II0
O3HaKa He IepenaceThbCcd I10 YOAOBiUilM AlHII, OCKIABKHU CHH OTPUMYE
Bim 6aThka Y-xpomocomy. [IpoTe BCi mOYKH OaThKa, ypaskKeHoro X-
34EeMAEHOI0 XBOPO0OO0I0, YCIIaIKOBYIOTh aHOMaAbLHUH aA€Ab I'eHa.




X-34eIrA€Hl [JOMIHAHTHI 3aXBOPIOBAHHYA TPAIIASIOTBCS PiAlle, HIXK
penecuBHi. HalBimominmumu € rinodocdareMiyHud paxit, cuHApoM baoxa-
Cyabli0eprepa, ocepeakKkoBa Me30€KTOAepMaAbHA MOHUCIIAA3is, AesdKi dopMu
He(POTr€eHHOT0 HEIyKPOBOro maiabeTy, TeMHa eMaab 3y0iB. XBOpPIIOTb 4K
YOAOBIKH, TaK 1 KIHKH.

X-34eTA€Hl PELMCHUBHI 3axBoploBaHHs. Ha 111 XBopoOu HE3OyKyIOTb
IIEPEBAXKHO YOAOBIKH. TAXKICTh TaKUX IIATOAOTIN Bapi€io B HIMPOKUX MeEKaxX:
Y YOAOBIKIiB — Big Oes3maimaa 3a cuHapoMmy Aenta_HairixaHa [0 ITOPiBHAHO
AETKUX IIOPYIIIEHb y BUTAAl AesdKUX (opm obauciHHsa. [lo X-349emA€HHX
PELIECUBHUX 3axXBOPIOBaHb HaaexXaThb Miomuctpodia [lroimneHa, remodiaid,
aHTIAPOTHYHA eKTOoepMasbHA JAHCIIAA3is, BPOIKEHA TirIoIAa3id
HaAHUPKOBUX 3aA03, aApPEHOAEUKOAUCTPOdisd, JaABTOHI3M Ta iH.

Y-3uenaeHi xBopobu. [lux rmaToaoriit BimomMo HebaraTo, OCKiAbKH Y0AOBida
cTaTeBa XpoMoOcCOMa Ma€ He3HauyHy KiabkKicTh reHiB (o 100), 3 gkux
inerTudikoBaHo npuban3Ho 20. 'eHH, gKi BU3HAYAIOTh TaKi IIATOAOTIi, He
MaloTh aHaAOTIB y X-xpoMocoMi. OTxKe, Y-34eraeHi XBopoObu 3yMOBAEHI AUIIIE
OMHUM aAe€AeM, BUSBASIIOTBCS TIABKH Y YOAOBIKiB i IlepenaroThbcsa Bim 6aTbka
yciMm cuHam. [lo X 3axBOPIOBAHb HaAeXKaTh a300CIepPMisi, TiIepTpUuxos,
IIEPETUHKHU MiXK IMAABIIMH HIT Ta 1XT103.




CraTeBl XpOMOCOMH AIOAUHU X Ta Y MarTh TAKOXX IOMOAOTIYHI
MIATHKH 3 aA€AbHHMMHU T€HaMH, 49Ki 3 OAHAKOBOIO BIPOTIAHICTIO
HasgsBHI B 000x craredi. O3Haku, OeTePMiHOBaHI IIMUMH T'€HaMH,
YCIIaAKOBYIOThCA 3a 3akKoHaMUu MeHaead sSK 3BU4YaiHI ayTOCOMHI
O3HaKu. [lo peELEeCUBHUX IIaTOAOTIH, 3YMOBAEHHUX aAECABHUMMU
reHaMd X Ta Y-XpOMOCOM, HaaexkaThb omHa 13 OopM IIrMEHTHOI
KCEPOAEPMHU, TOHAAHUMN OAUCTEHE3 Ta 3arasbHa KOABOPOBA CAIIIOTA.

MiToxoHapiaabHI xBopobu. [ledekT Oyap-aKoro 3 (PEepPMEHTIB
MITOXOHAPINA mopyuiye ix dyHkiro. CydacHii MeOUIIMHI BiOMO
Matizke 200 Takmx xBopob6. B iX KaiHIIII TparAsioThCsa Pi3Hi
IIaTOAOTIi, arne moMiHyIOTh ypaxkeHHd [IHC Ta mM’930BOi TKaHUHH.
Jlo crmagkKoBHX MITOXOHAPIaABHUX IIATOAOTIH HaAeXaTh CIIagKoBa
aTpodyiss 30poBUX HepBiB Aebepa (iHIII Ha3BU XBOpPoOU -
IIrMEHTHHUM  pPETHUHIT, HeWporaTisa, aTakcCid), MIOKAOHaAbHA
EIIiAeIICiS 3 Haa3BHUYalHO YEpPBOHUMU M S30BUMU BOAOKHAaMU,
HEWUPOCEHCOPHA IAyX0oTa TOIIIO.




Ocob6AUBICTIO MATOreHEe3y XPOMOCOMHHUX XBOpPOO € paHHE MMOPYLIEHHS
MopdooreHe3y. BoOHO MpoSIBAIETBCS PO3AaA0OM IIOAIAY Ta AO3PIBAHHYI KAITHH, iX
Mirpailii Ta agudepeHiialii, 10 3yMOBAIOE BHUHUKHEHHd MHOXXHWHHHUX
aHoMaail popMyBaHHA pPi3HUX opraHiB 1 TKaHUH. OCHOBOIO IHX HGBHII] €
He30aAaHCOBaHICTh T€EHOMY.

Po3pi3HSAI0TE TakKi THOH €JEKTIB Yy IMPOIECI PO3BUTKY XPOMOCOMHUX
XBOPOO:

o Crneumndiuni edekTH, 110 3asekaTh Bid 3MiHH KIABKOCTI CTPYKTYPHHX
reHiB (YHIKaAbHUX OAd OyAb-9KOi XPOMOCOMHU), Ki KOAYIOTH CHHTE3 IIEBHOTO
b6inka. [Ipu TpHUCOMIIX KIABKICTH iX 30IABHIYETHCSA, a MIPU MOHOCOMIIX —
3MEHIIIYETHCS;

e HamiBcrierudiuHi edekTH, o00yMOBAEHI 3MiHOIO KIABKOCTI TI€HIB,
OPEACTAaBAEHUX y T€HOMiI YHCAEHHHMH KOIIISIMH (HaopHUKAaal, TI€HU
PUOOCOMHUX, T'iICTOHOBUX, CKOPOTAUBUX DOiAKIB TOIIIO);

e HecniermudiuHi HOpodgBU TMIPU XPOMOCOMHHX abepalligax, gGKi MoOxXKe
3YMOBAIOBATH 3MIHU CTPYKTYPHU TE€TE€POXPOMATHHY (T€HETUYHO IHEPTHUX
JIASHOK XPOMOCOM), IIO Bifirpae BasKAHWBY POAb Yy IIpolecax KAITHHHOTO
IOM1AY, POCTY TOIIIO.




Y pas3i xpoMocoMHHUX abepalliii IIposagB BiIXHUAEHHS Bil
HOPMAABHOI'O PO3BUTKY, $K IIPaBUAO, KOPEAIOE 13 CTYIIEHEM
XPOMOCOMHOTO mucbasaHcy. Yum OiAabllle XPOMOCOMHOTO MaTepiaAy
3aAydeHO Oo abepallii, TUM paHillle 3aXBOPIOBAHHS ITPOSIBAIETHCS B
OHTOTE€HEe31l 1 B3HayHimuM Oyae mHopylleHHs @Qi3uYHOTro Ta
IICUXIYHOT'O  PO3BUTKY AKOAUHU. [lpm  1boMy  HaAIOAHUIIIOK
XPOMOCOMHOI'O MaTeplaAy MEHINE BIIAUBA€ Ha KAIHIYHY KapTUHY
XBOPOOH, HixK Moro BTpaTa. Hampukaan, yTpata OAHIEI 3 ayToCOM
IIEPEIIKOAKAE IMIIAQHTALlll AUIIEKAITUHU y CTIHKYy MaTKu. OgHak
BiIOMi XPOMOCOMHI CHHAPOMH, 3yYMOBAEHI TPHCOMIIMU PIZHUX

XPOMOCOM.

Hagauniok abo HecTradya TIeTEepOXPOMATHHOBUX  MIASHOK
XPOMOCOM MOZKE 1 HE€ MAaTH KAIHIYHHUX HACAIOKIB, aa€ BTparta
EyXpPOMAaTHUHOBUX (FEHETUYHO AaKTUBHUX) MOIAJHOK XPOMOCOM
3aBXKAU MIPU3SBOAUTHL OO0 BTPaATH YHIKAABHUX TI'€HIB Ta PO3BUTKY
Ba’XKHX ITATOAOTIHN.




YHacAIOK TOPYIIEHBb HPOILIECYy yYTBOPEHHS raMeT B OJHOTO i3 OaTBhKiB
(HEPO3XOMKEHHA IIapu TOMOAOTIYHHUX XPOMOCOM Y TIIPOIIECI MEHo3y)
BUHUKAIOTh XPOMOCOMHI 3axXBOpPIOBaHHS. Taki aHoMaali wMaiixke He
YCIIaAKOBYIOThCH (BChOTO 3-5%), a BUHHKAIOTh II0Pa3ly 3aHOBO. XPOMOCOMHI
IIOPYIIIEHHI 3yYMOBAIOIOTh MHNPHOAW3HO TIIOAOBHUHY BCIiX BUKUAIB Ta 7%
MEPTBOHAPOMZKEHHUX.

3araanbHOI0 OCOOAMBICTIO BCiX XPOMOCOMHUHX XBOPOO € MHOXXHWHHI
ypaxkeHHsI. lle 4YepemHO-AUIIBOBI AeEKTHU, BPOMAXKEHI Baaul PO3BUTKY
BHYTPIIIIHIX OpPraHiB i 4YacTUH TiAa, YIOBIABHEHHH BHYTPIIIHBOYTPOOHUI Ta
IIOCTHATAABHHUM PICT 1 PO3BUTOK, BIACTaBaHHA IICUXIYHOTO PO3BHUTKY,
BiZICTaBaHHS IICUXIYHOTO PO3BUTKY, IIOPYIIIEHHS QYHKIINH HEPBOBOI,
eHIOKPUHHOI Ta IMyHHOi cucteM. Y pa3i KOXHOI dopMU XBOpPOOHU
crioctepiraerbcd 30-80 pi3HUX BIAXHUAEHBb BiJi HOPMH, SKi MOXKYTh OyTH
HasgBHI B  1HIIHX  dopmax. [ledki  XpOMOCOMHI  3axBOPIOBaHHA
XapaKTEPU3YIOTbCS AUIIIE IIEBHUM IOEMHAHHAM BIAXUAEHBb Y PO3BUTKY, a HE
cnennudiyHUMH  BaJaMH, 110 BHKOPHCTOBYETBCSI B  KAIHIYHIA 1
IIaTOAOTOAHATOMIYHIM AlarHOCTHIL.




2/3 XpPOMOCOMHHUX aHOMAaAil CTaHOBALTHP aHOMAaAlli CTATEBHUX XPOMOCOM.
YacToTa CHHAPOMIB, MTOB’SI3aHUX 13 MOPYILIEHHAMU OyJOBU YU KIABKOCTI X Ta Y —
S: 10000. Y Bumaagky aHOMaAi¥i CTaTe€BHUX XPOMOCOM BiACyTHI YHCA€HH1 Baau
PO3BUTKY Ta PO3yMOBOi BIACTAAOCTi, THUIIOBI A aHOMaalil ayrocom. 3a
aToAorii xpomocoM X Ta Y aumie 1% XBOpHUX MarOTh 3aTPHUMKY PO3yMOBOTO
PO3BUTKY, BUPAXKEHY MEHIIIE, HiXK 32 aHOMAaAiil ayTOCOM.

[TaTOAOTIH, CHPUYHUHEHUX IIOPYLUIEHHAMHU CTPYKTYPHU XPOMOCOM (II€pPEBaKHO
OEACIIIMH Ta AyNAIKaIldMH), KAIHIYHO 1 IIUTOT€HETHYHO I1AEeHTU(PIKOBAHO
noHan 100, nxHauBigomimi 3 HUX: cuHApoM Biabamca-BelipeHa, cuHIpoOM
AexxeHa, cuHapoMm Boabda-XipiixopHa, mionartida lllapko-Mapi-Tyc Ta iH.

Cepen maToAoriii, CIHPUYMHEHHX IIOPYLIEHHAM KIABKOCTI ayTOCOM,
HaUuBiAOMIIIUMHU € cuHapom [layHa, cuHapoMm Ilaray, cusapom EnBapmaca,
TpHUCOMIL IO 8-i1l1 XPOMOCOMI.

Cepen xBopo0O, 3yMOBAEHHUX IIOPYIIIEHHAM KIABKOCTI CTaT€BUX XPOMOCOM,
HauBigoMilli cuHApoM KaatiHdeabTepa, CHHAPOM maucoMii Y-XpOMOCOMH,
cuaapowm lllepimeBcrkoro-TepHepa, CHHAPOM TPUCOMIl X-XPOMOCOMH.




PO3BUTOK MOAEKYAIPHOI T€HETHKU OCTaHHIM 4YacoM [OaB 3MOTY
BiIKPUTU HOBIi I'PyIIu CHaAKOBUX XBOpob. Cepea HUX BUOKPEMAIOIOTH
3axXBOPIOBaHHSI, II0B’s13aHi 3 OCOOAUBOCTSIMHU 6aTBbKiBCHKOTO
IIOXO/XKEHHs MyTallii: TIeHOMHHUM IMIOPUHTHHT, OAHOOATHKIBCHKY
JAHUCOMIiI0, XBOPOOU €KCIIaHCii, coMaTH4YHi peKoMbiHallii ToIIIo.

XBOpoOU IMOPUHTHUHIY. [lesdKi IeHU, ImepeaaHi IIOTOMCTBY, HECYTh
crienuivHUM «BiAOUTOK» cTaTi OMHOTO 3 OaThKiB, TOOTO IIE€BHiI I'€HH
baThbKa Ta MaTepi BUSIBAMAIOTHCA YV HaIaAKiB II0-pizHOMY. lle aBwuiie
Ha3WBAalOTh T€EHOMHUM IMIIPUHTIHIOM (3aAHIIAaHHS CAILY).

JdutuHa oTpumMye oauH Habip XpomMocoM i3 OaThKiBCBKUM
«IIO3HAYEHHSIM» OedKUX TeHiB, IHIMUU Habip - i3 MaTepHUHCBKUM
«rTo3Ha4YeHHIM». [lif 4yac yTBOpEHHd y HallaJKa CTaT€BUX KAITHH
IIOIIEPEAHE «IIO3HAYEHHH» CTHUPAETHCS, & N'E€EHU BU3HAYAIOTHCS 3aHOBO
BiAIIOBIAHO OO0 CTaTi HOBOIO OPraHi3My. YHAaCAIOOK IBOTO AE€AKi T'€HH,
OTPUMAaHi Big oAHOro 3 0aThKiB, IlepedyBalOTh Yy HEAKTHUBHOMY
(IMIIPUHTHUHIOBOMY) CTaHI.




Y aronyHU BXKe 3HaneHo n0 30 reHiB, dKi I10-PI3HOMY BUABALIOTBCS Y
4YOAOBIYOMY Ta 3KIiHOYOMY opraHizmMax. O4iKyIOThb, III0 '€HOM AIOJUHU MOXKE
MictuTH 10 200 noaibHUX IeHiB.

KaacuyHUM MIPUKAQAOM XBOPOO IMIIPUHTHHIY € CIAAKOBI CHHIAPOMH
IIpamepa-Biaai Ta AHreAbMaHHI, OCHOBHUMU KAIHIYHUMMU IIPOSIBAMU SAKUX €
PO3yMOBa BiZICTAAICTh PI3HOTO CTYHEHS TIXKKOCTI y IOEMHAHHI 3 TAMOOKHUMU
HEBPOAOTITYHHUMHU PO3AaTAMU.

HaiiyacTimmoro  OPUYMHOI  BHUHHUKHEHHd  IIUX  3aXBOPIOBaHb €
MIKPOAEAEIliSI KPUTHUYHOTO PETIOHY XPOMOCOMHU 15, 110 BHUABASIIOTHCA Y 2/3
xBopux. CunapoMm I[Ipamepa-Biaai po3BUBaeTbCSI KOAU AUTHHA YCIIaAKOBYE
AEA€llifo Bim 6aThbka, a MPUYUHOI0 CUHAPOMY AHreaAbMaHa CTa€ Taka cama
OEAELlid, ane oaepskaHa Big matepi. OTKe, BUHUKHEHHS I[IUX ABOX CIIQAKOBHUX
CUHAPOMIB, IIO0 KAIHIYHO PO3PIZHAIOTHCA, BHU3HAYAETHCI THM, BiO KOIO 3
6aThKiB OYyAO OTPUMaHO XPOMOCOMHE YIIKOAXKEHHS.

XBopobu ekcriaHcii. Pisbke 30iABIIEHHS KiABKOCTI KOIIiH II€BHUX MIASHOK
MoAekyAu [IHK (moBTOpH) B HACTYIIHUX MOKOAIHHSIX POAOBOAY B T'€HETHUIIl
Ha3UBalOTh e€KCITaHci€ro. [lo xBopob ekcraHcii HaaexkaTh CUHApoM MapTtiHa-
Beaaa, xoped 'eHTUHITOHA, MIOTOHIYHA AUCTpodid Ta iH.




AAKYIO 3A YBAI'Y!
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