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Ile CYKYHHICTh BiAMIHHOCTEH 3a Ti€l0 YH iHIIOIO O3HAKOIO
MiK opraHizMamiu, IO HaA€XaTh A0 OAHICIO Ta Ti€I0 caMOi INONYAAIil 4YH

BHAY.

— Ile BAACTHBICTH KHBHX OpraHiaMiB HaOyBaTH HIpPOTArom
OHTOre€He3y HOBHX MoOpbdo-byHKIIOHAABHHX BAACTHBOCTEH Ta O3HaK.
IIporpec B pO3yMiHHiI NPHYHH Ta MOXKEPEA MIHAHBOCTiI y AIOAHHH OyB
OOCATHEHHH 3aBASAKH PO3BHTKY MEAHYHOI Ta KAIHIiYHOI TreHEeTHKH.
IF'OAOBHHM YHHHHKOM, SIKHH BH3Ha4Ya€ PO3BHTOK OyAb-1KOi O3HAKH € caMe
reHoTun. HeoOxizHO OImiHHTH CTymniHb OOYMOBAEHOCTI KiABKiICHHX
XapaKTEePHCTHK OPraHi3My reHeTHYHHMH BiZMiHHOCTSIMH MiX OCOOHHaAMH
YH MiHAHBICTIO IO OOyMOBAeHAa YHHHHKAMH cepeaoBHmIa. [IAa KiAbKicHOI
OLIiHKH IIHX BIIAHBIB aMepHKaHCBKHH reHeTHK J[I:x. Aam 3anpomoHyBaB
TepMiH «CHaZAKoBicTE». CHnaaKoBicTh BiZoOpazkae BHECOK TeHETHYHHX
YHUHHHKIBE B (HEeHOTHNOBHH IPOAB KOKHOI KOHKpPEeTHOI O3Haku. Ilen
IIOKAa3HHK MOXXe MaTH 3HadYeHHs Bia O xo 1 (Bix O mo 100%).




3 @noraAsaay €eBOAIOIIII BHAY PO3Pi3HAIOTH JABa THIIH
OioAoriuHoi MiHAHBOCTI - (pizHHLIIO MiXK
IMONYASIIIIAMH Ta pacaMH) Ta
(pizHHIIO MixXK OCOOHMHaAMH B OAHIN monyAaunii). OgHa yacTHHA
MiHAHBOCTI IIPOSIBASIETHBCHA Yy BHIAAAl Bapiallii Oo3HaK, i1HIIA
BIIAHBa€ Ha €eHETHYHHH amapaT. Po3pi3HAIOTH :
abo Taky LI0 He YCIaAKOBYETBLCSI, Ta — CIIaZAKOBY
MiHAHBOCTI.




3a ¢eHOTHNOBOI MIHAHBOCTI CIaAKOBHH MAaTepiaA He 3MiHIOETHCH.
3MiHH TOPKalOTHCSI AHIIE TIABKH O3HAaK AIOAHHH Ta BiaOyBaroThCca min
BIIAHBOM YHHHHKIE OTO4YYyIO4YOrO CEPEAOBHIIA — MEIIKaHHA Ha II€BHiH
TEepHTOPil, AleTH, iIHTEHCHBHOCTI COHAYHOI paziamii Ta iHIIHX. SAKIIO 3a
CTYII€EHEM IIPOSABY IIi 3MiHH HE€ BHXOAATH 3a M€EXKi HOpMH, TO TaKi 3MiHH
MAaIOTh HA3BY -

CryniHp BapiloOBaHHS O3HaAKH IIiZi BIIAHBOM YWHHHHKIB HABKOAHIIHEOTO
CepenoBHIIA XapaKTEepH3YEThCS . Hopma peakuii
OOYyMOBAIOE Yy SIKHX MeEXKaxX MOXe 3MiHIOBATHCH O3HaKa IiZi BIIAHBOM
YMOB HABKOAHIIHLEOTI'O CEpEAOBHINA 3a OAHOI'O TOro CamMoro reHOTHILY.
Hopma peaxkiiii He OZHAKOBO OAA Pi3HHX O3HAK Ta MOXe OYyTH LIHPOKOIO
4YH BY3BbKOIO.




BAACTHBAa JOASI O3HaK (hEeHOTHIOBHH IPOAB
SIKHX NPAKTHYHO HE 3MIHIOETHCH i BIIAHBOM YMOB HaBKOAHIIHEOIO
cepemoBHuia. Hampukaana, KoAip odeH.

— e IIHPIIHH Aiana3oH 3MiH y BHIaAKax
3MiH 4YHHHHKIB. Hanpukaazna, KoOAip WIKipH (mosBa 3acmarsu), Bara
AIOOHHH, TOIIO.

OnzHuM 3 mnpoaBiB moaHdikaminHOI MIHAHBOCTI € (eHOMEH

, SIKHH PO3BHBAaE€ThCS INiA BIOAHBOM YHHHHKIB

HABKOAHIIIHEOI'O CepeAoBHIIA. B ageakKHX BHIaAKaX HaBKOAHIIHE

CepeaoBHIIlE TaK BIIAHBAa€ Ha (peHOTHII AIOAHHH, ILII0O BOHO Haraaye€ Airo
reHy, SIKOro HacIpaBZi y reHOMi OCOOHMHH HeMae€.

Hanpuraazn, ICHXiYHe BiZicCTaBaHHSI AHTHHH MOXXe OyTH BHKAHKAHO
BiZCyTHiICTIO HOAy B gieTi, a He HaABHICThP TI'€HETHYHOIO
3aXBOPIOBaHHSI.




SiBHIle MiHAHBOCTI 3a0e3medyye B €BOAIOLIIHHHX I@pollecax Airo
NPHPOAHOro BiAOOpPpy, a TOMYy TaKa MIHAHBIiCTP IIOBHHHaA OyTH
ycnaakoBaHa MOASI MOXXAHBOCTI pPO3NOBCIOAKEHHS (YH HaBIaKH
BHOAACHHS) KOPHCHHX (LIKIZAHBHX) 3MIH y IOINYASIILisIX.

, abo , MIHAHBICTBL HOAiAfIeTBCA Ha KiABKa
BHAIB: reHEPATHBHY Ta COMATHYHY, KOMOiHATHBHY Ta MyTalliHHY.
— 3MIiHH B CIHaZAKOBOMY
MaTepiaai ramer.
— 3MIiHH B CIIaAKOBOMY amapari
COMAaTHYHHX (BereTaTHBHHX) KAITHH.




BUHHUKAE BHACAILZOK BHIIAAKOBOI1
rnepekoM0OiHallii asneAer B T€HOTHIII HaIlaAKiB, V IIOPIBHAHHI 3
OaThKIBCBKUMHU TreHoTunamMu. Cami reHu Opu ILIbOMY HE
3MIHIOIOTbCA. Llg  MIHAMBICTHP  3a0e3leYyeThCs  KiAbKOMAa
MEXaHI3MaMHU: IIPOLIECY KPOCHHI'OBEPY IIPU YTBOPEHHI TaMET,
HE3AACXKHHUM PO3IIOAIAOM XPOMOCOM B TIaMETH IIpU MEMO03I,
BUIIQAKOBOIO 3yCTPIY4YIO0 OKpeMHUX ramer. BoHa € TroAOBHUM
JZKEPEAOM I'€HETHYHOI'O PI3HOMAHITTS.

[IprcTocyBaHHd OpraHi3aMiB [0 YMOB HaBKOAUIIIHLOI'O
CepenoBUIla, IIO0 IIOCTIMHO 3MIHIOIOTBCSI  3a0€e3IMedyeThCs
MyTallliHOI0 MIHAMBICTIO, SKa 00yMOBA€HA MYTAallisIMHU.




— cTiHKa 3MiHa reHeTHYHOro MaTepiaay. SIBHILIEe sIKe
BHKAHKAa€Ee MYyTallili Ma€ Ha3By MyTaliHHOro mnpouecy. BoHH
NPHBOASATH A0 BHHHKHEHHS HOBHX aAeAeH, 10 ¢OpMye YMOBH IOAS
(eHOTHIIOBOrO Pi3HOMAHITTS AIOAHHH.

— IIe IIpHpPOAHE ABHIIE IO 3aKpinmAeHOo mobopom. Taka
3NaTHICTh OOyMOBA€Ha CTPYKTYpPOIO TreHETHYHOro MaTepiaay Ta
OaraToeTanmHiICTIO OCHOBHHX 0OioAoriuHux mnpoueciB. Hapazi BueHi
BBaXXalOTh, IO KOXHA AIOAHHA OTPHMYE BiA cBOix OaThkiB 2-3
HOBHX MyTallii. Po3pi3HAIOTH Ta MYyTAallii.

BHHHKAIOTh 0e3 BCTaHOBAEHOTO

AOAATKOBOI'O BIIAHBY Ha OpraHizM 30BHIIIIHIX YHHHHKIB.
BHHHKA€E INPH CIPAMOBAHOMY BIIAHBI

30BHIIIHIX a00 BHYyTpimIHiIiX YHHHHKIB. TakKi YHHHHKH MalOTh Ha3BY




MyrareHHHH e(eKT OyAb-AKOro BIAHBY BHBYAIOTh Ha
OCHOB1 EKCIIEpHMEHTaABHHX JOCAiAIKEeHb Ha TBapHHaX.
IIpoTe OTpPHMAaHLI TAaKHM YHHOM pe3yAbTaTH HE 3aBXAH
MO3KHA IMOBHICTIO IEPEHOCHTH Ha AOAHHY. MyTareHHicThb
YHHHHKA MOXXHa BH3HAQYHTH HOOCALIXYIOYH KIABKICTBH
HEeBAAAHX BariTHOCTEH, CTATHCTHKY MEPTBOHAPOAIKEHHX
OiTeH, CTATHCTHKY OHTAYO0lL CMEPTHOCTi, YacTOTH Ta
KiABKOCTi CHAQZKOBHX 3aXBOpPIOBaHb Ta IIaTOAOTIH.
Po3pi3HAIOTH Ta MyTareHHi
YHHHHKH ( ).




o BiAHOCSATE: 10Hi3yIO4Ye raMma
BHIIPOMIHEHHSI, paAiOaKTHBHE, Aa3epHe, YAbRTpadioseToBE
Ta PEHTreH BHIPOMIHEHHS, 3aHAATO BHCOKAa 4YH HH3BLKA
TeMIepaTypH, MEXaHIiYHHH BIIAHB, i, HaBiTh, 3BYKOBI

XBHAIL.
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o HaAeKaTh: CHABHiI OKHCHHKH Ta
BiZHOBHHKH, HIiTpaTH, INIEeCTHIHAH, NOPOAYKTH Iepepodbku HadTH,
TIOTIOHOBLI BHpPOOH, OaraTo Xap4YoBHX MmOOATKIB, AiKapceKi 3aco0H,
OpraHiuHi PO3YHHHHKH. ETHAEMiHOBI CIIOAYKH Ta edipu
METHACYAB(OHOBHX KHCAOT MAalOTh HAHOIABIIHH MyTareHHHH edexrT.
3MiHH CIAAKOBHX CTPYKTYpP TaKOX MOXYTh OyTH BHKAHKaHI
KHCAOTaMH, CIIHPTaMH, COAAMH, IHKAIYHHMH CIIOAYKaMH, BaXKHMH
MeTasaMH. XiMidHiI MyTareHH MOXYTh MNOPYIUNyBaTH IOIAIA KAITHH, a
TAKOXX BHKAHKATH 3MiHYy I'€HiB.




€ medaki BipycH Ta OaxkTepii,
NPOAYKTH OOMiIHY Ta aHTHIeHH HOedKHX OakTepid Ta
napasuTiB. MyTareHHi BAaCTHBOCTI TaKOX MAalOTh HdeAKi
BaKIHHH, CHPOBATKH Ta F'OPMOHH.
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— IIé YHHHHKH HaBKOAHIIHBOI'O CEpPEAOBHINA,
LII0 BHKAHKAIOTEh 3MiHH y CIAaAKOBHX CTPYKTypax. EX30reHHi YHHHHKH
NIPH3BOAATL A0 BHHHKHEHHS IHAyKOBaHHX wMmyTallii. KomxHa Al0AHHA
IIPOTAroM KHTTSA MNiANazae IniA BIAHB TaKHX YHHHHKIB, a TOMYy IX
OOCAIZIZKEHHA Ta PO3poOKa METOAIB 3aXHCTy Ta HNpoTHAIl € y ¢okyci
iHTepeciB OaraThox MiXXKHApPOAHHX OpraHizamii: BcecBiTHf opranizauisa
s0epexkeHHa 3mopoB’a (BO3), MixkHapoaHa KoMicia mo 3axHCTy Bizx
paaianii, HaykoBuH KoMiTeT IIO Aii aTromMmHOI paaianii OOH Ta iHmmi.

IIpHYHHOI0O BHHHKHEHHS € OKpemMi ocoOAHBOCTI
OCOOHMHH AIOAHMHH, ii PyHKIiOHYyBaHHSI. OAHHM 3 €HIAOT€HHHX YHHHHKIB
MyTalid € Bik aAroauHH. IIle 34aBHa BiZoMO, III0O YHM CTaplia MAaTH THM
OiAbllIe PH3HK HAPOAIKEHHSI XBOPOi AHTHHH YH AHTHHH 3 IIaTOAOTIIMH.
Pe3yAbTaTH IOOCAIAKEHBb IIOKa3aAH IO KOXKHA S AHTHHA HapoOAKEHa
MmaTip’ro Bikom 40 Ta cTapliie Ma€ XpOMOCOMHY IIaTOAOTIIO.




e e
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e Mmepuia AaHKa IIaTOTeHe3y
PO3pi3HAIOTE TPH OCHOBHI THIH

MyTamii CIIaAKOBHX

3aXBOPIOBaAHb AIOAHHH.
MyTAallil: 26HHI, XPOMOCOMHI TA 2EHOMHI.
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— II€é MOAEKYAAPpHi MyTallil, SAKi He€ MOXXAHBO
MOOAYHTH y CBIiTAOBHH MiKpockon, e 3minu JHK axi npussoaaTs 4o
IIOABH HOBHX aAeA€H Iboro reHy. IIpu cnaakoBHX 3aXBOPIOBaAHHAX
MyTallil MOXYyTh OyTH uepe3 3aMiHy, BTpPaTy, IOABOEHHSI OLHOI'O YH
AEKIABKOX HYKAeOTHAIB. IIpH IIbOMY MO3Ke 3MIHIOBATHCH HE€ AHIIE
CTPYKTypa €K30HiIiB, aAe H IOPyIIyBaTHCh poboTa PperyaaTopHOi
OIATHKH ab0o wmMmicue BHpisaHHa iHTpoHy. IHoai 3MiHa KOIOHIB
IIPH3BOAHTE A0 NEepeaAdacCHOl IIOSABH CTOII-KOIAOHY.

IF'enni myTanii mo pisHomy BimoOpakaroThca y ¢peHorHni. Jeara ix
yacTHHA HE BIIAHBae Ha (YHKIIOHAABHY 3ZaTHicTh OiAKiB i Taki
MyTalii BiZHOCATH A0 HEHTPAaABHHuUX. 3 iHIIOro OOKYy OAMH i TOH caMHH
reH 4acTO Ma€ KiAbKa pi3HHX BapiaHTiB myrTaunin. IHoai, He 3Baxkaro4uu
Ha 3MiHy HYKA€OTHAHOI IIOCAiZIOBHOCTi, aMiHOKHCAOTHHH cKAaz OiAKy
He 3MIHIOETHCH Yepe3 BHPOAKEHICTh I'eHETHYHOI'O KOAY.




Inmi myranii BHKAHKAaIOTh CHHTE3 Ae(eKTHOro 0iAKy, AKHH
He 3JZaTHHH BHKOHYBaTH CBOI0O (yHKIiI0O, 3MiHIOIOTH
KiabKRicTh BianoBinnux MPHK Ta 0iaky, dopMyBaHHSI HOBOIrO
OiAKy 3 IHIIMMH, YaCTO IIATOT€HHHMH BAACTHBOCTSIMH.

I'eHHi MyTalil II0 BHHHKAIOTh Y AIOAHHH IE€PBHHHO,
peecTpyrOThCA O0BOoAi piako (1 x 10°-101°), 6o y kaiTHHaxX
dyHKIIOHYE cHcTeMa pemapaii 3a AOIIOMOTI'OXO
depMeHTATHBHOL CHCTEMH.
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— CTPYKTYPHiI 3MiHH OKpeMHX XpomMocoMm. XpPOMOCOMHI
MyTallii TOPKalOThCA BiZl AECATH OO COTHi Xxpomocom. IIpH nmpoMy MoOKe BiaOyTHCH
30iABIIIEHHSI a00 3MEHIIEHHA KiABKOCTiI CImazkxoBoro martepiaay. BimcyrHicTes abo
HAaOAHLIOK Oyab-akux giagaHox [HK 3a3BHYal BaXKO BiZOHBaeThCA Ha CTaHi
snopor’sa AroauHHu. Taki myrTauii mMmaroTh Ha3By He3b0asaHCOBaHHX. 3MiHA CTPYKTYpH
XpOMOCOM  MOXe€ CYHpPOBOANKYBAaTHCh I€epEMillleHHAM Ta He3BHYaHHHM
IMOECAHAHHAM OIATHOK a00 IIIAHX XpoMocOoM. B pe3yabTaTi BHHHKAaIOTh HOBi I'pynH
syenaeHHd. [IoaiOHi MmyTalii MOXKYyTh He BHKAHKATH IIaTOAOTIiYHHX 3MiH (heHOTHNIY,
i Toai BoHH € 30arnaHCcOBaHMMH. XpPOMOCOMHI MyTalii 3ycTpidaroThCcs YacTillle Hixk
Ir'eHHi.

Po3pi3HSAIOTh AEKiAbKa BapiaHTIiBE XpOMOCOMHHX MYyTalliH, aAe HaHYaCTilIHMH

€: (BTpaTa WYacTHHH OAHiIE€I XpPOMOCOMH), (moBopoT Ha 180 Oyas-
SIKO1 OIASTHKH XpPOMOCOM), (mepeHoC WacTHHH XpOMOCOMH, 4YacTille
Ha HEIOMOAOTIYHY XpOMOCOMH), (moaABOEHHSI YH MOMHOMXKEHHSI YAaCTHHH

XPOMOCOMH).




— Ile CTPYKTYPHi 3MiHH OKpEeMHX XpPOMOCOM abo
IMIAOIAHOCTI KAITHHH NPH HE3MiHHIH CTPYKTYypi XpoMocoMH. OCHOBHHM
MEXaHI3MOM € HEPO3XOAKEHHSI XPOMOCOM IIiZi YaC KAITHHHOIO INOAIAY
IPpH YTBOPEHHiI rameT. Y pe3yAbTaTi BHHHKA€ mapa raMeT B OAHIiH 3
SKHX ABi KOIIii OAHi€l XpOMOCOMH, HATOMICTH y iHLIIHN IS XpoMocoma
BincyTHs. FeHoOMHi mMyTallii 3aBXRAH He30asaHcoBaHi. BcTaHOBAEHO IO
0iag 20% BHIAAKIB TreHOMHHX MYyTallii OOyMOBA€Hi NIOpPYIIEHHAM
CepMaTOreHe3y. . .. . .

NUMERICAL CHROMOSOMAL INSTABILITY
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Ile 3MiHH CIIQAKOBOI'O MaTepiaAy y cTaTeBHX
KAITHHaX, 9Ki BiZOyBaloThCs y IIepioaH OoBOreHe3y Ta CI€pMaTOrE€HES3Y
npu penaikanii JHK Ta po3XoAXKeHHI XpOMOCOM IIii Yac IIPOILeCy
MeHo3y. B mIbhOMy BHIAAKY YTBOPIOIOTHBCA OAHA YH HOEKiAbKa
aAaHOMAaABHHX ramer. B mnomaAbllIOMYy MOIKAHBE YyCHaAKyBaHHS IIi€l
MyTallil Y HH3Ili IIOKOAIHB.

e 3MiHH CIHaZAKOBOI'O MaTepiaAy y
COMATHYHHX KAiTHHax. Taka myTallia nmepenaceThbCsa TIABKH Hallazxam
MYTaHTHOI KAITHHH IIAAXOM MiTo3y. B pesyaApTaTi y oOpraxizmi
AIOAHMHH BHHHKAIOTh KAITHHHI NONyAdllili 3 pi3HHM reHomom. SIkuio
MyTallili BiZOyBaeThCsa Ha paHHIX eTanmax AOpoOAeHHS 3HIOTH TO
dbopmyeThCs . Mo3ainu3M 1€ MO0BOAL PO3NOBCIOAIKEHE
sSIBHIILE.




Jdesski O3HaAKH Ta 3aXBOPIOBaAHHSA AIOAHHH YCIIQAKOBYIOTHCS 3a 3aKOHaAMH
Menaeasi. MyrTauii, SKi NpH3BOASATH A0 INAaTOAOTIYHHX 3MIiH y OpraHisMi AIOAHHH
MalOTh Pi3HYy 3Z4aTHICTHP [0 30€epeREeHHA y mnonyasauniax. YacTuHa 3 HHX, SKi
BHKAHKAIOTHh AyiK€ BaxKKi NMOPYLUIEHHS 4YacCTO CYNIPOBOIXYIOTHCS BHCOKHM pPiBHEM
A€TAABHOCTI Ille IiA Yac BHYTPHIUHBOYTPOOHOro PO3BHTKY YH y AHTAYOMY BiIli.
Inmi, II0 He BIIAHBalOTh CYTTEBO Ha XHTTE3ZATHICTR Ta Ha (QepTHABHICTH
YyCHaAKOBYIOTHCSI BiZl MOKOAIHHS OO0 NMOKOAIHHA HOCTiHHO. [leaki pelleCHBHI aAeAi,
SIKi y TrOMO3HIOTHOMY CTaHi 3a0e3me4YyloTh IIPOSIB BaXXKHX 3aXBOPIOBaHb ¥y
IreTepo3HroTHOMY CTaHi HaBIIaKH HaZalOTh CBOIM HOCIAM IIepeBar y BHIKHBaHHI.
Taki 3MiHH CHAaZKOBOrO MAaTepiaAy TaKOK MOXYTh PO3INOBCHOAXYBATHCH Y
MONYASILIiIX Ta YyCIIaAKOBYBAaTHCh HaIlaZAKaMH. 30iABIIEHHSI KiABKOCTi OCOOHMH aKi
HeCcyTh ImoOAiOHIi myTamii BiaZOyBaeThcsi MOOKH YacToTa MYTYBaHHS  He
BPiBHOBaXXy€e€ThCSI NPHPOAHHM AobGopom. [HoOip B TakKHX BHIAaAKaxX CIPAMOBAHHH
IPOTH OCOOHH IIATOAOTIiYHHMH CTaH SIKHX OOYMOBAEHHH HAsABHICTIO aHOMAaABHOTO
reHoTHNny. MeHII IIPHCTOCOBaHi 0OCOOMHH, SIKi HECYTh 3MiHEeHi reHETHYHi CTPYKTYpPH
Ta MOASI SKHX BiporiZHiCTh 3arHHyTH BHACAiZOK IIPHPOAHOrO A000py BHIIA
CKAQZAIOTh -




Pe3yAbTaTOM il TeHETHYHOI'O BAaHTAXY Yy AIOAHHH €
- Ta

dbopmyeThCa AKIIO B IIONYAALil AOAEH
€ KiAbKa THIIIiB aneAeH OAHOI'O reHy 3a YaCcTOTH HaHOiABII piaKiCHOrO 3
HUX He MeHHI HixX 1%. Iloaimopdizm akun dopmyBaBcsa HOpPOTArOM
THCAYOAITH 3a0e3nmedye reHETHYHE Pi3HOMAHITTA AIOAHHH.
NIPOABASIETBCSA y 3arubeai rameT, 3Hror, €MOpioHiB,
nAoAiB Ta miTeH. Biaa 60% 3anAizHeHHX AHIEKAITHH HHYTh Ha PaHHIX
cragiax apobAeHHsi, 15% 3apeecTpoBaHHX BariTHOCTeH 3aBepIIYETHCS
BHKHAHEM, KoxXHa S 3 1000 HOBOHapOAXEHHX AHTHHA TIHHEe 4Yepe3
CIIaZKOBE 3aXBOPIOBaHHSA. B Halll YWac reHETHYHHH BaHTaXX AIOACHKOIL
NMONYAALil BKpalH BHCOKHH Ta Ma€ TEHIEHIIiIO A0 30iABLIEHHS].




IIpouec BinHOBAeHHA cTPYKTypH JHK micaa myraunii mae Ha3BYy BHAIASIOTE TPH
OCHOBHHX MEXaHi3MH peIapaiii: Ta .

BinOyBaeThca 3a y4dacTi Buaumoro cBiraa. CnemiaapHuii dpepmMeHT minm
BIIAHBOM COHAYHHX IIPOMEHIB po3pHBa€ 3B’A3KH Yy THMiHOBHX AHMepax Ta BiIHOBAIOE CTPYKTYPY
JAHK.

He noTpebye cBiTAa. [IpHHIHII ILOrO NPOILECY IOASITAE€ Y BHpisaHHI
(excmu3ii) 3miHeHOi miaaHkH J[IHK. BHOZaAge€TBCA TaKOX i YacTHHA PpaAOM pPO3TalIOBaHHX
HYKA€OTHAIB. 3a MaTpHuelo apyroro AaHuiora AHK BinHoBAmOETHhCH aABoaaHurorosa JHK. Tyt
IIpainioe isaa HH3Ka crneuniaAbHHX hpepMEeHTIB.

MOIKAHBA y THX BHIIaAKaX, KOAH cTpykTrypa AHK He
BiAHOBAIOETHCH iHIIHMMH LIAAXaMH. SIKIIO NMOYHHAETBHCS pPEIAiKallig 3MiHEeHOI AIASHKH, TO
YTBOPIOETHCS TIiABKH OAHMH HOpMaABHHH AaHIIOr [IHK (HemomuKoXAeHHH). I[HIIHH AaHIIOXKOK
Oyae maTu po3pHB y Mmicui myraunii. Toai HoBuE HopmaabHHH AaHuior JAHK crae maTpHIElO
OASI BiAHOBAEGHHS Ta 3aKpPHTTS BiACyTHBOIrO (pparmeHry.

3axBOpIOBaHHSI SIKi NMOB’si3aHi 3 pemnapainic€}o Ta NOPYILIEHHAM IIia dYac Ii 3AiHCHEHHS
YaCTO CYyNPOBOAKYETHCH IATOAOI'i€}0 HEPBOBOI CHCTEMH Ta HEAOCTATHICTIO iMyHiTeTYy.
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Y 50-x porax 20 cTopiuusas OyAO BiZKPHTO HOBHH KAAaC CIIOAYK -
BoHH OyAH pO3aiA€Hi Ha ABi rpynH B 3aA€XHOCTI Bia micusa
Al Ta g
3axXHIIAIOTh HYKAeOo(iABHI
Ainaaxku J[HK, YyAOBAIOIOTE KHCHEBlI paAHKaAH, IPHCKOPIOIOTE IIepexin
MyTareHiB B KAITHHH, #AKi He € MIIIEeHHIO, IiHAYKyIOTh MEXaHiZMH
AeTOKCHKalii, 30iABIIYyIOTH TOYHICTH pemapailii, miaABHINYIOTh €e(PEeKTHBHICTH
pemapairii.
3aBajXalOTh IIPOHHKHEHHIO B OpraHiaM ab0o NIPHCKOPIOIOTH
BHBEAEHHS MyTareHiB, 3MiHIOIOTh BHYTPHKHIIKOBY (hAOpy, raAbMyrOTh abo
NMONEPEAXKYIOTh peakllii HiITpyBaHHA, HNiATPHMYIOTHh HNEBHHH piBeHr pH B
TKaHHHAaX Tiaa.
AHTHMyTareHHi BAaCTHBOCTi MaloTh OiApIn Hixk 25 BHAIB pedYOBHH Ta
CIIOAYK fIKi MICTATBCA y Xap4YoBHX NpoAyKTax — BirTaminu, ¢daAaBOHOIAH,
MiKpoeA€MEHTH, POCAHHHI Ta TBapHHHI KHCAOTH, KAPOTHHOIAH, TOIIO.
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