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MW NOBUHHI YCBIAOMITOBATK, LLIO KONM MAe MOBa MPO JIOAMHY Ta reHOM
JOOVMHW MOHATTA IHAYKOBAHOTO MyTareHesy TPpOXWM BIAPI3HAETLCA BIA
IHAYKOBAHOrO MyTareHesy iHLLIUX XUBUX OpraHiamiB. JIrognHa npoBOANTb
LLITYYHUI LINECNPAMOBAHUIA IHOYKOBAHMIA MyTareHe3 KOsy BOHa NnpaLtoe
3 [HWKUMKU BMAaMM oOpraHiaMmie. [1poTte, LWTYYHUM LinecnpaMoBaHUiA
IHOYKOBAHUIN MyTareHes3 AN NoanHU 3HaxXoAUTbCs nig 3ab0poHOoH. Mu
He nigaaemMo UiNnecnpsaMoBaHO Ali PI3HKMX MyTareHiB, aHi A0pPOCInX
OCOOWH, aHi 3apodKW, aHi ctateBi KMTUHW moaunHn. OgHak, | TyT, €
HIOAHCWU Ta BUKJIOUEHHA. PoboTn 3  LinecrnpsaMoBaHOro  LUTYYHOro
MyTareHesy npoBOAATLECA B KYNbTYPI COMATUYHUX KNITUH A9 BUBYEHHS
BM/IMBY MYyTareHiB Ta ANd POo3pobKM 3acobiB 3axuCTy JHACLKOro
OpraHi3amMy BiZl BMNVBY MyTareHis.




IlHOYKOBaHI MyTaLlii BUHMKAKOTL NI BMJIMBOM MEBHUX MyTareHiB, Han4acTiLle
BUKOPWUCTOBYKOTb  TPU  TUMM  MyTareHiB:  IOHI3ylO4e  BUMPOMIHEHHS,
YNbTPAQIONETOBE BUMNPOMIHEHHS Ta XIMIYHI MyTareHm pi3HOro reHesy.

lOHI3yHOUE BMMPOMIHEHHS DYNO MEPLUMM MyTareHOM Aj0 9KOro 3addikcyBanu
noan. Y 1926 poui, mamxe 100 pokiB ToMy, lepmaH Menep nokasas, LLO
PEHTIEHIBCbKE  BUMPOMIHEHHA MPU3BOAWTL A0  NMIABULLEHHA  4aCTOTW
MYTAHTHUX PEHOTUNIB, HKI JNEerko pPeecTpyBasnCb. 3a Ue  BIOAKPUTTS
MYyTareHHol Aji PEHTreHIBCbKMX MPOMEHIB BIH OTpMMaB HobeniBCbKy mpemito.
binbll TOro, BiH AOBIB, LU0 30iMbLUEHHS KiNIbKOCTI MyTaLUi NponopLinHe
30INbLUEHHIO 03U PEHTTEHIBCHKOrO BUMPOMIHEHHS.
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PEHTreHIBCbke BUMNPOMIHEHHA Le OoAMH 3 BUAIB  efeKTPOMarHiTHOro
IOHI3YHOHOrO BUMPOMIHEHHA, A0 4GKOro TaKOX HaneXaTb ramma MpoMeHi, a
TAaKOX anbda- Ta beTa YaCTUHKU, dKi BUOINATLCA Pafioi3oTonamu. YCi Ui Buam
BUMPOMIHEHH BUKNIMKAOTL  YTBOPEHHS BINbHUX  pajuKanis, Lie
BMCOKOpPeareHTHOCMNPOMOXHI MOJIEKYSIN 3 HE CMapOBaHHVIMK €JTEKTPOHAMM.




BinibHi pagukanu LWBMAKO 3MIHIOKTb OYAb-AKi IHLUI CMONYKW. BinbHI pagnkanmv
MOXYTb BUKNMKATL PO3pmBM Monekyn [HHK, a Takox npu3BecTn A0 3MiHU
oCcHOB B [IHK. PeHTreHIBCbKI MPOMeEHI YTBOPKOTbL HACTINIbKM BESINKY KINTbKICTb
BINbHUX paduKanis, IO MOXYTb BUHWUKHYTW HaBITb ABOJSIAHLIFOrOBI PO3PUBK
[HK. He 3Baxatun Ha AOCUTb HaLINHI MEXAHI3MU penapaui ABOSTAHLIKOrOBMX
PO3PWBIB, X BIAHOBJIEHHA HE 3aBXAW € MOBHUM Ta MPaBWbHUM. AKLLO B
KNITUHI YTBOPKOKTLCA XPOMOCOMHI (pparMeHTn, gKi He MICTATb LIEHTPOMEPHMUX
OINAHOK, TO MPW HACTYNHOMY MOAINI Taki pparMeHTn byae BTpadeHo. AKLLO B
UMX AINgHKaX MICTUIIUCL BaXXNMBI TeHW, TO KNITUHW  4dKI YTBOPWUINCL B
pesynbTaTi Takux noAiniB OyayTb no3baBneHi LuUux reHiB. Takox, Mnpwu
NOpYyLLUEeHHAX B penapalli ABOSMAHLIKIOBMX PO3PMBIB MOXYTb YTBOPUTUCH
ONLEHTPUYHI (3 OBOMA LIEHTPOMEPAMMU) XPOMOCOMU abO BUHUKHYTWU | IHLLI
AHOMarbHI  CTPYKTYpW, | Le 3aBXaAu Npu3BoAuUTb [0 BTpaATU  YaCTUHMU
reHeTUYHOI IHdpopMaLlii.
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YnbeTpadpioneTtoBe BUMPOMIHEHHA MOXe BUKNMKATKM 3MIHM B oOcHoBax [IHK
PI3HMX TUNIB, MPOTE HaM4acTIlle CrOoCTEPIrAaETbCA YTBOPEHHA AMMEPIB
NMPIMIANHIB  (TUMIHY  Ta  UMTO3WMHY). dnmepn yTBOPHOKTLCA MK  ABOMA
PO3TALLOBaAHUMM MopAL NUPIMIAMHAMW Ha OAHOMY W TOMY CaMOMYy NaHLory
[HK. Ix yTBOpeHHs 3aatHe 6okysatu gk cuntes HK, tak i cuHtes PHK yepes
T€, LLO OCHOBW, dAKI BXOAATb Y TakMM AMMEP He 34aTHI nmpuiMaTn yyacTb B
HOpMasbHOMY NapyBaHHA OCHOB.
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[na nwoanHW TONOBHUM  [XXEPENOM YNbTpadoioNnety € COHAYHE CBITO,
OCODNMBO B TIPCbKMX perioHax. Y OinbLUOCTI OpraHi3aMiB ICHYE OEPMEHT, AKUI
NOrfMHAE CBITNO, Ta BUTPA4Yae OTPUMaHy CBITNIOBY €Heprito A9 po3puBy
anmvepis nupiMiaiHie. Llerw npouec mae HasBy dotoaumepisadieto. [lpoTte
NnaueHTapH ccasli, BKKOYar4M JIHOAMHY, HEe MakTb LbOro JgOEPMEHTY.
[Toote BoHM MicTath [OHK-nonimepasy-eta, gka BbymoBye OAMO® mpotu
NMPIMIANHOBMX AMMEPIB. AKLLO AMMEpP CKJlafaeTbCd 3 TUMIHIB, TO AUMEP
NMOBHICTIO BIAHOBIIOETLCH A0 HOPMU. Y BUNAAKY ABOX LIMTO3MHIB UM LINTO3UHY
Ta TUMIHY BUWHWKAe wMyTauig. [HWI OemekTy, 4Ki  BUKIWKAHI  BMNJIMBOM
yrnbTpadpionety 3aatHi OyTn BUMPaBNEHUMM 3aBAAKW  Aii  KIFTbKOX  IHLLUMX
depmeHTiB. OCobuHK 3 aedekTamu y Oydb-AKOMYy 3 TEHIB, L0 KOAyeE LU
depmMeHT  CcTpa)kgatTb  CMNaZKOBMM  3aXBOPHOBAHHAM  —  MITMEHTHO
KCepoaepMIELD.
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OpgHak, cnig 3a3HaunTti, WO BIiflbHI pagvKany B OpPraHiaMmi JIOAMHWU  34aTHI
YTBOPUTUCL | B MpoLEecax 3BMYAMHOrO Metaboniamy. Hanpwknag, nig 4ac
OYHKLIOHYBAHHA  MITOXOHAPIN  MOXe YTBOPUTUCH  paguKan Ccynepokcuay.
BBaxaeTbCs, WO CYNePoOKCWUA Ta HW3Ka MNOAIbHMX CrofiyK BiANOBiAanbHI 3a
NIABULLEHY YaCTOTy MyTaLiM y MIToOXoHApIanbHIK LAHK, |, HaKONUYeHHa MyTaLin y
MiToxoHApianbHin OHK BUKNMKAE 3HMXEHHA eEKTUBHOCTI PODOTN MITOXOHAPIN,
LLIO, B CBOK 4epry, Npu3BoauTb A0 CTapiHHA. BinbHI pagukanu npoaykytTbCs
TAKOX JIM30COMaMM MaKkpodoariB | HEUTPOMINIB 9K YaCTUHA MPOLECY PYyNUHYBaHHSA
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Mw nocTinHO nignagaem nig BrjaMB PIBHOMAHITHUX XIMIYHMX MyTareHis. HacTtnHa
X Ma€e MPpUPOAHE MOXOOXXEHHHA, a YaCTUHA € HaCMIAKOM AOI9NbHOCTI JIH0ANHM
(QHTPOMOTrEHHNM YNHHUKK). XIMIYHI MyTareHn OToOUYHOTb HAC BCHOAN: B MOBITPI AKNM
MW ANXAEMO, Y BOLI AKY MU CMOXMBAEMO (FK BHYTPULLIHBLO, TaK | 30BHILLHbLO), B X
AKY MW TMO, B 04431, GKNA TOPKAETLCHA HALLIOTO Tifla TOLLIO.

[eaki cknagHi opraHivyHi OapBHUKK (aKpUAMH abo BPOMICTUM €TUAIN) OyXKe CXOXi
3a CBO€K OymoBOK Ha napu nypuH-nupiMianH. BoHw 3patHi BOyayBaTUCh
(IHTepKanipoBathb) MiX napamu ocHoB B [HK | TUM caMmum po3TATHYTU MOABIVHAW
naHuror. Konwn Bigbyeaetbcd pennikauid Takoi [OHK, Tto y pesynbrati Moxe
BiAOYyTMCS ab0o BCTaBKa abo BUMAAiHHA Mapy OCHOB. AKLLO Le BiAOyBaeTbCH B
koaytouin nocnigoBHocTi AHK, T0 BUHMKAE MyTaLiga 3CYBY paMKy 34nTyBaHH4A. Tig
BMJIMBOM MOAIOHMX [HTEpKangaTiB 4acTka MyTali 3CyBY pPaMKM 34UTYBAHHA
3pOCTa€E Yy pasn Yy MOPIBHAHHI 3 4YACTOTOK) BUMHUMKHEHHSA CMOHTAHHUX MYyTaLlin
LbOro TUry.




[pyrnin BENUKWMA Knac OpraHivyHMX Crnosnyk, 4k 3gatHi MOAUMIKYBaATK
OCHOBM [1HK B OAHOMY 4K KINTbKOX TMOSIOXEHHAX Lie alKifIlorul areHTu.
OAHIet0 3 TaKMX CMNOJMYK € eTUIMeTaHCyIboHaT, AKUn JNIHoAMHA LLUMPOKO
BUKOPWUCTOBYE ANA  LINIECNPAMOBAHOIO IHAYKOBAHOrO MyTareHesy. Lid
CMOSIyKa 34atHa ankinyBaTy ryaHiH abo TumiH. LLUTy4Hnn eTtnnboBaHnM
'YaHiH Lo YTBOPUBCA 34ATHUN YTBOPUTU HE3BWYHY Mapy 3 TUMIHOM
Habarato u4acTiwe, HiX MPUPOAHUA HEMOAMMIKOBAHUA TyaHiH. [lpu
HaACTYMHUX pennikauigax e npu3BoauTb A0 3aMiHK napu ocHoB [ =Ll Ha
napy A=T. WUTy4yHMA eTnnboBaHWMA TUMIH MOXE YTBOPHOBATW HE3BUYHY
napy 3 ryaHiHOM Habarato u4acTille, HDPK MPUPOAHUA TUMIH, | npu
noAdanblUin pennikauil ue BUKInKae 3aMiHy napu T=A Ha napy L=I[. g
BrnmeoM EMC yacTtoTta myTauin TMny 3amMiHa rnap OCHOB 3POCTaE Ha KifbKa
NOPAAKIB Y MOPIBHAHHI 3 KINbKICTHO CMTOHTAHHMUX MyTaLin LbOro TUny.




OCHOBHE [Xeperno XiMIYHMX MyTareHiB e Halla ixa. Cupi rpnbu MicTaThb
riapasuH. La cnonyka BigpI3HAETLCA BUCOKOK peareHTHOK 34aTHICTHO Ta il
NOXIAHI MOXYTb MPU3BECTU A0 PI3HMX Moaudikauin [OHK, Bktovakoum
PO3PVBW NAHLOTIB.

IHLLWIW BaXXITMBUIA KNAC CMNOSYyK MyTareHiB Lie reTepouUmkiivHi aMmiHu. BoHu
YTBOPIOIOTLCA Mif] Yac 0BCMaXKeHHst M'aca. X NoxiaHi yTBOPHOOTL NMPoayKTU
npueaHaHHa (aaykTtn) o ocHoB HK, ki nig Yac penapadii Ta HaCTYNHUX
aKTax pennikauii cnpumnmaroTbCa 9k My TaLll.




BogHouac, ToM akT, WO B HALLIOMYy OpraHi3ami MICTUTLCA CKNaZHA PepMeHTaTMBHA CUCTEMA,
dKka MOKJIMKaHa 3HEeLUKOAXYBaTW LUKIANMBI PEYOBUHK, 3A4aTeH MNOripLntn cutyadll, Loao
KINbKOCTI MyTauUi y reHomi woamHu. OCHOBY LIET cknagHoi pepMeHTaTMBHOI CUCTEMMU
CKrnagaroTb doepMeHTn (umtoxpomn) P450, OinblWICTb SKMX JIOKaNi3oBaHi y MediHui Ta €
NPOAYKTaMK BinbLu HiX 50 reHis. [X OCHOBHE MPU3HAYEHHS — NEPETBOPHOBATY MOSIEKYSIN, AKi HE
MOXYTb OYyT/ BMKOPWUCTaHI OpraHiaMom abo edekTnBHO ByTn BUAANEHWMM 3 HbOTO, Y OiNblLL
PO3YMHHI Ta Taki WO nerwle BuaandTbCd noxigHi. Lle taka cuctema BuaaneHHd BiaXoA4iB.
[TpoTe gedaki monekynu nicngd moaudikauli cucremoro P450 ctatotb MyTareHamun. AcKpaBum
npuknagoM € 0OeHsanipeH, OAMH 3 OCHOBHWUX KOMMOHEHTIB THOTHOHOBOro Aumy. CknagHa
CUCTEMA apOMaTUYHMX Kinelpb, SKi YTBOPKKTL DeH3annpeH nicng il Mmoaudikauii nig BravBoM
depmeHTiB P450 yTBOPHOE MaACUBHWUI afyKT MNicng goeaHaHHA Ao Monekynn OHK, 1a moxe
BUKNMKATK ©OnokyBaHHA pennikauii uiei monekynu OHK. [HWKMM ACKpaBuM MNpUKIagom €
adonaTokCUH — MPOAYKT XUTTEAIANbHOCTI MNICHABMX TPUOIB, SAKI 4aCTO Bpa)akTb 3epHO.
[loxigHa agnaTtoKCUHY, WO YTBOPKKTLCA Mig BNAMBOM epMeHTiB P450 Mae TakoxX Ayxe
BEJSIKY Macy Ta MOoxe briokysath pensikauito OHK.
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[iapa3vH Ta apoMaTtUyHI amiHK Mi4 BMNJIMBOM €HAOreHHUX (EepPMEHTIB
CTat0Tb KaHLieporeHamu.
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*  ApOMaTM4YHi aMiHM, TaK caMo, AK i anidaTHUYHI NoAINAITbLCA Ha
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