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DHTepaJbHOE UCKYCCTBEHHOE MUTAHUE
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Crnincoxk nurepatypbl



NCKYCCTBEHHOE IIMTAHUE
Konuenuuu v BO3MOKHOCTH

[IpoGnema uCKyCCTBEHHOTO MUTAHUSA B T€X CIIydasiX, KOTJa MalMeHT HE MOXKET, HE XO4eT
WJIU HE JIOJKEH €CTh, MO-TIPEKHEMY OCTAETCS B OTEYECTBEHHON MEIUIIMHE OJHOU U3
nepBoouepeIHbIX. Borpocsl KopmiieHus: O0IbHBIX OCTAIOTCS Ha Neprudepur BHUMAHUS MHOTHUX
PEaHMMATOJIOTOB, XOTS M3IaHbI U IMIMPOKO U3BECTHHI KalTUTAJIbHBIE MOHOTpadUH 1O
nyrpunmoioruu (A.JI. Koctiouenko, 2./1. Koctuna u A.A. Kypeiruna, A. Bpetnunaa u A.B.
CymxksiHa). 3HaKOMCTBO ¢ (PU3HOIOTHEH He MeNIaeT MoA4ac Ha3HauaTh aHa0OTUYECKHIE
CTEPOUIbl B OTCYTCTBUE KaKOM-THOO MUTATEIbHON MOJACPKKH, a CPEMIbI, IPEAHA3HAYCHHBIE JJIS
MJIACTUYECKOM aCCUMIIALINY - BBOAUTH B TIEPBbIC HECKOIBKO CYTOK TIOCJIE KPYITHBIX ONEpaIuii.
Bce st nmpotuBOpeuns AenarT akTya IbHBIM HAITOMUHAHUE O HEKOTOPHIX MPUHIIUIIAX U

BO3MOKHOCTAX COBPCMCHHOT'O UCKYCCTBCHHOI'O IMTUTAHUS.

Kak n C€CTCCTBCHHOC, HICKYCCTBCHHOC IMUTAHUEC JOJIKHO PCIIATh HCCKOJIBKO OCHOBHBIX

COIIPSKCHHBIX 3a1a4:

[J moiepkaHue BOAHO-MOHHOTO OajlaHca opraHu3Ma ¢ yueToM OTeph BOABI U
AJIEKTPOJIUTOB
[J] DHEPreTHYECKOe U MIACTUYECKOE 00ECIIEYeHHE B COOTBETCTBUH CO CBOMCTBEHHBIM

JTAaHHOMY 3TaIly pa3BUTHUS YPOBHIO MeTa0oIM3Ma.

VIMEeHHO cOCTOsIHME TUTAaHUSI BO MHOT'OM OIpesieisieT CHOCOOHOCTh NalueHTa
NEPEHOCUTH O0JIE3HU U KPUTUUECKUE COCTOSIHUS (B CBA3U C TPaBMOMW, HHPEKLINEH,
XUPYPTrUUECKON orepanueii v T.11.) ¢ MEHbIIUMH (PYHKIIHOHAIBHBIMU TOTEPSMHU U 00JIee OTHOM

peadbunuTanuei.

I/ICCHeI[OBaHI/Iﬂ OTCUYCCTBCHHBIX H 3ap}I6€)KHBIX CIICIHUAJIMCTOB IMO3BOJINJIN BBIABUHYTH

TPU OCHOBHBIX IIPHUHIHUIIA NCKYCCTBCHHOI'O ITUTAHUAA.

*  CBOEBPEMEHHOCTb Hauaja ero IpOBEAEHUs, 103BOJIAIONIAs UCKITIOYUTh Pa3BUTHE
TPYAHOOOPATHMOI KaXEKCHU;

*  ONTUMAaJIbHOCTh CPOKOB OCYLIECTBIIEHUSI HCKYCCTBEHHOI'O IUTaHUs, KOTOPOE B U€alIe
JIOJPKHO MIPOBOAMTHCS /10 MOJIHOW CTaOMIM3aLuu TPO(PUUECKOTO cTaTyca;

¢ JOJIXXHa CO6J'IIOI[3TBC$I AJICKBATHOCTH UCKYCCTBCHHOI'O ITUTAHUA COCTOAHUIO IMATUCHTA.

KonmuecTBo 1 kKauecTBO HE3aMEHUMBIX M 3aMEHUMBIX HYTPHUCHTOB OOJIDKHO
00ecIIeunBaTh HE TOJILKO SHEPICTUUCCKUC, HO U MITACTUICCKUC MTPOLCCCHI (co;[epxcaTL

HC3aMCHUMBIC aMHUHOKHUCIIOTBI, HE3aMCHHUMBbIC )KUPHBIC KHUCJIOTbI, 3JICKTPOJIUTEI,



MHKPOIJICMCHTHBI U BI/ITaMI/IHBI).

CyHleCTByeT JBa OCHOBHBIX BH a4 HJIU crnocoba HCKYCCTBCHHOI'O ITMTAHHUA -

OHMeEPAaIbHbIU (30HO08bIU) U NAPEHMEPAbHbIU (6HYMPUBEHHDBLLL).
JHTepaibHOe HCKYCCTBEHHOE MUTAHUE

HckyccTBeHHOE UTaHKUE Yepe3 30H] ObUI0 Hanbosee NOMyJIsIpHO B TOT MEPHOJ, Koraa
BO3MOKHOCTH MapeHTepaIbHON HYTPUIIMOHHOM MOIIEPKKH OBLIM ellle BecbMa orpannyeHsl. Ha
npoTshkeHuu nocieqaux 10-15 et 3a pyoeskoM oTpaboTaHbl MPOTOKOJIBI, CTAHAAPTHI U CXEMBI,
BO3POKIAIOIIUE CTAPbIi, HO Oosee (GU3NONTOTUYHBIHM CITIOCOO HA OCHOBE HOBBIX MIPUHIIUIIOB U

TEXHOJOTHUYECKUX BO3MOKHOCTEH.

[Intanue yepes 30H1 MO-NPEKHEMY IIOKa3aHO, €CJIU OPAJIbHBIN PUEM ITHIIU
HEBO3MOXCH, HAIIPUMEP, IPH YEITKOCTHO-JINLEBBIX ONEPaLUAX, IOBPEKICHUAX MUIEBO/A,
HapyLIeHUU CO3HAHUS, OTKa3e OT MUILK. TOuHBIX (hOpMaTU30BaHHBIX I'PaHUI] IEpexoaa OT
[IAPEHTEPAJIBHOIO K SHTEPAIIbHOMY IIUTAHUIO HE CYILECTBYET; PELICHUE BCETAa HAXOAUTCS B
KOMITETEHIMH Jiedalero Bpayda. J{Jist Toro 4toObl paHbllie NEPEUTH K SHTEPATILHOMY NMUTAHUIO,
UCTIOJIb3YETCSl YCUIIEHHOE MapeHTepaIbHOE MUTaHUE, CIIOCOOCTBYIOIIEE TIOCTETIEHHOMY

BOCCTAHOBJICHHIO (PYHKIIMI MHUILEBAPEHUS U PE30POLIUH.

OcCHOBOI1 BO3POXKIECHUS DHTEPAIBHOIO UCKYCCTBEHHOI'O IMIUTAHUS CTaJIH
cOalaHCHPOBaHHBIE TUETHI - CMECH MMUTATENIbHBIX BEIIECTB, TO3BOJIAIOIINE KAUECTBEHHO U
KOJIMYE€CTBEHHO MOKPBITH NOTPEOHOCTH OpraHU3Ma U BbIITYCKaeMbI€ B TOTOBOM K yIOTPEOICHUIO

JKUIKOM (I)OpMC HJIK B BUJC IOPOLIKOB, pa3BOJAUMBIX B BOJC.

COanaHcUpoOBaHHBIC AUETHI PA3CIAIOT HA HUZKO- U blCOKOMOJIEK)IAPHbLE.
DHEProHOCUTEISIMA HU3KATIOJCKYISIPHBIX JUET SIBISIIOTCS MPEUMYIIIECTBEHHO YITICBOIBI, B
BBICOKOMOJICKYJISIPHBIX MPE00JIaatoT HaTypaabHbIe IPOTEUHBI - MSICHBIE, MOJIOYHBIE, COCBBIE.
ConeprxaHue BUTAMUHOB, MUHEPAJIBHBIX BEIIECTB U MUKPOAJIEMEHTOB PETYIIUPYETCS B
COOTBETCTBUU C KIIMHUYECKON CUTYaIHel U KOJTMYECTBOM OCHOBHBIX HYTPUEHTOB. BakHbIM
MIPEUMYIIECTBOM COAIaHCUPOBAHHBIX JHET SBISIETCS BO3SMOKHOCTh MX HHAYCTPHUAIBHOTO

IMPON3BOACTBA.

CaMbIM NOMYJISIPHBIM BApUAHTOM JIOCTYIIA K MUIIEBAPUTEITHHOMY TPAKTy OCTACTCS
MCIOJIb30BaHNE HAa30TacTPajbHBIX U HA309HTEPAIbHBIX 30HI0B-KareTepoB. OHM pa3IuvaroTcs
no OnuHe, hopme, Mamepuanry u3e0MmoeieHus, Mo2ym ovins 00HONPOCEEMHbIMU U
08YXNPOCBEMHBIMU, C PASHOYPOGHEBLIMU OMBEPCMUAMU, YTO TTO3BOJISIET IOMUMO NMUTAHUS

pemiarb psiJ APYyrux 3ajad.



[To-mpexHeMy 4acTo UCTONB3yeTCs Haubosee MPOCTOe 30HINPOBAHUE KETyIKa Yepes
HOC WJIH POT; MHTECTHHAJIHLHOE BBEJCHUE 30Ha 00JIeTYaIOT Pa3IMdHbIe OJUBHI. B mocnennee
BpeMSI, Hapsmy C HUTCBUIHBIMHAN TpaHCHa3aJ'II>HI)IMI/I 30HAAMHU JJIUTCIIBbHOI'O UCIIOJIB30BaHUA U3
CUJIOKCAHOBOI'O KaydyKa U MOJINYPETaHa, MOABIWIMCH CUCTEMBI JJIs IEPKYTaHHOU
HH/I0CKOMMYECKOM raCTPOCTOMUU U MMyHKIIMOHHON KaTeTepHON €I0OHOCTOMUH, PEIIaoIIne
KOCMETHYECKHE MpoOIeMbl. bobIoi BKIa ] B METOMKY TOCTAHOBKH 30H]I0B-KaTETEPOB
BHECJIO PA3BUTHE YHIOCKOTTMYECKON TEXHUKH, TTO3BOJISIIOIIEH 0€300JIe3HEHHO U aTpaBMaTHYHO
OCYH_IGCTBJISITB 9THU MaHI/IHy.HSILII/II/I. Ba)KHBIM 3TaIlloM pa3BI/ITI/I$I TCXHOJIOTHUH CTAJIO BHGI[peHI/IC
HACOCOB-HH(Y3aTOPOB, 00ECIICUNBAIOIIUX HEMIPEPHIBHOE PABHOMEPHOE BBEJICHNUE PACTBOPOB.
[Tomaga cMecu MOXKET OCYIIECTBISATHCS KPYTIIOCYTOUHO, O0€3 HapyIIeHHs] HOYHOTO OT/AbIxa. B
OOJIBIIMHCTBE CITYy4aeB ATO MO3BOJISET TAK)KE N30€KaTh OCIO)KHEHUH B BUJIEC OTYIIICHHS
IIOJIHOTHI B )KCJIYI[KG, TOIIHOTHI, pBOTBI U IIOHOCOB, Hepel[KI/IX HpI/I HOpHHOHHOM BBCIICHHUU

cOalaHCUPOBAaHHBIX CMECEH.
IMAPEHTEPAJIBHOE IIUTAHUE
OcCHOBHBIE TOHATHSA

[Ton mapeHTepaIbHBIM MUTAHWEM TOHUMAIOT 0CO0YI0 (hOpMY BHYTPHBEHHOT'O JICYEOHOTO
MUTaHUs, 00eCTIEYNBAIOIIETO KOPPEKIIUIO HAPYILIEHHOTO MeTa0omu3Ma (TpHu pa3IundHbIX
MATOJIOTUYECKUX COCTOSHUSX) C MMOMOUIBIO CHEIIMAIBbHBIX HH(Y3HOHHBIX PACTBOPOB,
CITIOCOOHBIX aKTUBHO BKJIIOYATHCSI B OOMEHHBIE MPOIIECChl OPTaHU3Ma, KOTOPhIE BBOIATCS, MUHYS

JKEITYIOYHO-KHAILIECYHBIN TPAKT.

B mpaxTuke 100010 Bpaua UMEIOT MECTO CIIy4au, KOrJa Mo TEM HIIM UHBIM IPUYUHAM Y
OOJBHBIX BOZHHKAET CYIICCTBEHHBIN AC(UIINT MUTATEIBHBIX BEIIESCTB. BaxkHe el mpuanHoi
BO3HUKAKOIIETO )IC(l)I/IHI/ITa ABIACTCA HCBO3MOXHOCTH UCIIOJIB30BAHNA HOPMAJIBHOT'O
MEPOPATBHOTO crocoba MUTaHUS B CITydasix, Korna O0IbHOM: 1) HE B COCTOSIHUU TIPOTJIaThIBAThH
MIUIILY, 2) HE TIEPEHOCHUT €€ WU 3) He CIOCOOeH MepeBapuBaTh MUIILY, MOCTYMAIONIYIO

SHTEPATLHBIM MTyTEM.

Ecnu nmeercs BO3MOXKHOCTb, TUTATEIbHYIO MOAIEPKKY HEOOXOAMMO OCYILECTBIISATH C
IIOMOIIBIO 30H/1a, IOTOMY YTO IOCTYIUIEHUE TUTATEIbHBIX BEIIECTB HEITOCPEICTBEHHO B
KPOBOTOK, MUHYS SHTEPAJIbHBII MyTh, IPUHIUIHAILHO HEPUIUOIOTUYHO ISl OpraHu3Ma, Tak
KaK IIPU 3TOM OHU OOXOAAT BCE 3aIUTHBIE MEXaHU3Mbl OPTaHOB, KOTOPHIE OCYIIECTBIISIOT
¢GyHKIMH QUIBTPOB (PKEITYIOYHOKHILIEYHBIN TPAKT, IeUeHb) U TpaHchopMaTopoB. OTHAKO TEM
OO0JIEHBIM, KOTOpPBIE HE MOTYT IIPUHUMATH THIY OOBIYHBIM CIIOCOOOM, HE MOTYT 3(pPEeKTUBHO

a6cop61/1p0BaTL NUTAaTCIIBbHBIC BEIICCTBA UJIN UX COCTOAHUC YXYAIIACTCA IMTPU KOPMIICHUHN YCPE3



POT, TOKa3aHO YaCTUYHOC UJIH ITOJIHOC MUTAaHHUC MMAPCHTCPAJIIbHBIM ITYTEM OO0 TCX ITOP, ITIOKAa OHU

He OynyT B COCTOSSHUM IPUHUMATh MHIIY Yepe3 POT U yCBaUBaTh €€.

HapeHTepaﬂLHoe IMUTAHUC OAXKC MPH TIIATCIIbHOM KOHTPOJIC HC UCKIIIOYACT
BO3MOXKHOCTH BO3HUKHOBEHHUS OCJI0KHECHHUM. HOBTOMy €Ir0 110 BO3MOKHOCTHU 6BICTpee

OTMCHAIOT.
BI/I)]bI MapeHTepaJdbHOro MUTAHUSA
IIo 061>eMy MapCHTCPAJIbHOC IMUTAHUC TOAPA3ACTIAIOT HA nojHoe U 4acmudrnoe.
Ilonnoe napermepajilbHoe numanue

[Tonnoe mapentepansHoe nutanue (I1I1I1) 3akmtoyaercss BO BHyTpUBEHHOM BBEACHUH
BCEX KOMIIOHEHTOB MMUTaHU (230Ta, BOABI, JJIEKTPOJIIMTOB, BATAMUHOB) B KOJIMYECTBAX U
COOTHOILIEHUSIX, HanOoee OJIM3KO COOTBETCTBYIOIINX MOTPEOHOCTM OpraHi3Ma B JaHHBIN
MOMeHT. Takoe nuTaHue, Kak IpaBuiIO, HY>KHO IIPU TOJIHOM U JUTUTEIbHOM ronofanuu. Llens

[1ITIT — xoppeKius HapyImIeHUd BCEX BUIOB OOMEHa.
IMoka3zanus 11 MOJTHOTO NAPEHTEPATHHOIO NUTAHUS

Kak YK€ TOBOPHUJIOCH BBIIIIC, IIIIII moka3zano 6OJ'ILHBIM, KOTOPBIC HE MOT'YT, HC TOJIKHBI
HJIN HC XOTAT NUTATHCA DHTCPAJIBHBIM ITYTEM. K HuM otHOCATCA CJICAYOIINEC KaTeropruunu

MaIuCHTOB:

1.  BomibHBIE, HE CIIOCOOHBIE HOPMAILHO MPUHUMATH WIIM yCBaWBaTh nuiny. [Ipu
JUATHOCTUKE HEIOCTATOYHOCTH MTUTAHUS YUYUTHIBACTCS HAJTMYNE Yy OOJTBHOTO MBIIICYHOTO
UCTONICHWSI, THIOATEOYMHUHEMHUH, 6€30€ITKOBBIX OTEKOB, YMEHBIIICHHE TOJIIIMHBI KOXKHOMN
CKJIQJIKU M CYILIECTBEHHOE CHIDKEHHE Macchl Tena. Ho u301upoBaHHOE CHUKEHHE MAcChI TeJa He
CJIEZlyeT pacCMaTpUBATh KaK MPU3HAK HEJOCTATOUHOCTH MTUTAHUS, TOCKOJIbKY HaJMUUE OTEeKa
WUTH TIPEIBIIYIIETO OKUPESHHS MOXKET CKPBIBATh (DAKTHUYECKH UMEIOIIYIOCS CTETICHb UCTOIICHUS
3aracoB DHJIOTEHHOTO a30Ta.

2.  bonpHBIEC C UCXOAHO YIOBIETBOPUTEIHHBIM COCTOSIHUEM MTUTAHMUS, KOTOPHIE
BPEMEHHO (TI0 TeM WJIM UHBIM NMPUYUHAM) HE MOTYT MPUHUMATH ITHIIY U ISl TOTO, YTOOBI
n30ekaTh Ype3MEPHOro UcTotmeHus, TpeoytoT npoBenenus [1I1I1. DTo ocobeHHO BaskHO TIpH
MATOJIOTMYECKUX COCTOSTHHUSIX, COMTPOBOXKIAIOIIIXCS TIOBBIIIICHHBIM KaTa0OIU3MOM U
UCTOIICHHEM TKaHel (ToceonepanioHHbIe, TOCTTPaBMAaTHYECKHE, CENTHIYECKIE OObHBIC).

3.  bonbHbie, cTpanaromue 60me3Hp10 KpoHa, KUIIIEYHBIMU CBUIIIAMH U TAHKPEATHTOM.
OOBIYHOE TUTAHUE Y TAKUX OOJIBHBIX 00OCTPSET CUMIITOMBI OOJIE3HU U YXYIIIaeT ol1ee

coctosinue OonbHbIX. [lepeBon sxe ux Ha [II1I1 yckopsiet 3axuBiieHre CBUIIEH, yMEHbILIAET



00BEM BOCTIAUTENBHBIX HHUIBTPATOB.

4.  bBonbHBIE C 3aTIHYBIIEICS KOMOM, KOT/Ia HEBO3MOXKHO OCYIIIECTBUTH KOPMJICHUE
yepe3 30H] (B TOM YHCIIe TTOCIIe Onepaluii Ha TOJIOBHOM MO3Te).

5.  bonbHBIE ¢ BBIpaKEHHBIM THIIEPMETAO0IM3MOM MM 3HAYUTEIHHBIMU TIOTEPSIMH
Oenka, HampuMep y OOTBHBIX C TPaBMaMH, 0KOTaMH (J1aXke B cliy4yae, KOT/1a BO3MOKHO
OCYIIECTBIATh OOBIYHOE TTUTAHNUE).

6. s ocymiecTBICHUS MUTATEIHHOHN MOIAECPKKH OOIBHBIX, MTOMYyJAIONINX TEPAITHIO
I10 NTOBOJTY 3JI0KaUYECTBEHHBIX OIYyX0J€H, 0COOEHHO KOIZIa HEA0CTaTOYHOCTh MUTAHUS
00ycCJIOBIIEHA CHIDKEHUEM MOTPeOIeHNs UK. YacTo MOCIeACTBUSIMU XUMUOTEPAIHH U
Jy4eBOTO JICUEHUS SBJISIETCS] aHOPEKCHS U BOCTIAJIEHNE CIIM3UCTHIX 000JI0UEK KETyI0UHO-
KHIIIEYHOTO TPAKTa, YTO OIPAaHUYNBAET BOZMOXHOCTH SHTEPATLHOTO TUTAHUS.

7. Boamoxno nposeaenue [I1I1 ncromeHHbpIM O0IBHBIM TIEPE]T MPEACTOSIIUM
XUPYPTrAYECKUM JICUCHUEM.

8.  BomwHbIe ¢ ncuxuueckoit anopekcueit. 1111 y Takux 00JBHBIX HEOOXOIUMO,
MOCKOJIBKY TEOPETHUECKH ONPaBIaHHOE 30H0BOE MUTAHUE MO HAPKO30M TauT B cede
OIACHOCTH, CBSI3aHHBIE HE TOJIBKO C OCJIIOKHEHUSIMU HapKo3a, HO U C BO3MO)KHOCTBIO
BO3HUKHOBEHHS JIETOUYHBIX OCJIOKHEHUN M3-3a OMaaHUs MTUIIH WX KEJITYJ0YHOTO

COACPIKUMOI'O B AbIXATCIIbHBIC ITYTH.
Yacmuunoe napermepaibHoe numarnue

YactuuHoe mapeHTepaIbHOE MUTAaHUE Yallle BCETO SBISCTCS TOTIOTHEHHEM K
SHTEpPATLHOMY (€CTECTBEHHOMY HIIM 30HI0BOMY), €CITU C MIOMOIILIO TTOCIIEAHETO He
00ecreuynBaeTCs OJTHOTO MOKPBITHS Ie(PUIIUTA MUTATETBHBIX BEIIECTB, BOSHUKAIOIIETO B CHITY
TaKuX MPUYUH, KaK: 1) 3HAUUTEIbHBIN POCT SHEPro3arpar; 2) HU3KOKAJIOpHitHas aueTa; 3)

HCIMMOJIHOUCHHOC YCBOCHUE IMUIIHA U T.I.
IToxa3anusi 1J11 4aCTHYHOIO MaAPEeHTECPAJIBHOI0 MIUTAHUA

YacTryHOoe mapeHTepaibHOe MUTAHUE MTOKa3aHO B TEX CIydasX, KOrja dHTepaibHOe
MUTaHUE HE JaeT JOJKHOro 3P deKTa 13-3a HapylIeHUsI MOTOPUKU KUILIEUHHUKA UITH
HEJOCTATOYHOT'O YCBOCHUS MTUTATEJILHBIX BEIIECTB B MUIIEBAPUTEIILHOM TPAKTE, a TAKXKE, €CIU

YPOBCHB KaraboIu3Ma MPEBLIMIACT SHCPICTUICCKUEC BOBMOKHOCTHU OOBIYHOIO MMUTAHUS.

Hepequb 3360J’IeBaHI/II71, IIPHU KOTOPBIX ITOKA3aHO INPOBCACHUC YaCTUIHOI'O

MapEHTEPATHHOTO TUTAHUS

* sg3BeHHAas 00Je3Hb KEJIyAKa U A3BCHHAsA 00JIE3HD HBCH&HH&THHCPCTHOﬁ KHUIIKH,

¢ MaToJorusa opraHoB FGH&TO6I/IJ’IH&})HO§I CHCTEMBI C q)yHKHI/IOHaHI)HOI;'I HEJOCTAaTOYHOCTBIO



NIEUEeHH;

*  paznu4HbIe (POPMBI KOJINTA;

*  OCTpbl€ KuIlIeYyHble HHGEKINHU (IU3eHTepusi, OPIOIIHON TH(]);

*  BBIpOXEHHBII KaTaboIM3M B paHHEM MEPHOJE MOCIE OONBIINX BHEOPIOIMHHBIX ONEpalnii;
*  OXOrH;

* THONHO-CENTUYECKHUE OCIIOKHEHUS TPABM;

*  CEeICHC;

*  TUIEPTEPMHUS;

*  XpPOHHYECKHE BOCHAJIUTENbHbIE MPOLECCHl (aOCLEeCCHl JIETKOro, 0CTEOMHUEIUTHI U 1Ip.);
*  OHKOJIOTMYECKHE 3a00JIeBaHMS;

*  BBIpOXXEHHBIC SHO- U IK30TOKCHUKO3HI;

*  TsDKeNble 3a00JIeBaHUsI CHCTEMBI KPOBH;

* OCTpad U XpOHHUYCCKAA MOYCHYHAsA HEAOCTATOYHOCTD.
YcaoBus 3(1)(l)eKTI/IBHOCTH MPOBCACHUS MAPCHTEPAJTBHOIO NUTAHUSA

g obecnieuenust 3h(peKTUBHOCTH MAPEHTEPATILHOTO MUTAHUSI HEOOXOAUMO BBIIOJIHATD

CJIEIyIOIUE YCIOBHSL:

1.  Hauwany npoBeaeHus NapeHTEPAIBbHOTO MUTAHUS JOJKHBI IIPEILIECTBOBATH
MakcuMaibHO nosHas koppekius OLIK, BOb, kucinotHo-ocHoBHOTO cocTostHUA. J{okKHA OBITH
YCTpaHEHa THIIOKCHS, IIOTOMY 4TO IOJHOE YCBOCHNE KOMIIOHEHTOB ITAPEHTEPAIILHOIO TUTaHUS
MIPOUCXOTUT B a3pOOHBIX yciaoBUsX. [loaToMy B epBble yackl rocie 0OIbIINX TPaBMaTHUECKUX
orepanuii, 0)kOroB, B paHHEM I1OCTPEAHUMALIMOHHOM IIEPUOJIE, IIPYU TEPMUHAIBHBIX COCTOSHUAX
U KJIMHUYECKHUX IPOSBICHUAX BBIPAXKEHHOM LIEHTPAIN3alui KPOBOOOPAILIEHUS MOYXKHO
HCIIOJIb30BaTh TOJIBKO PACTBOPHI TIIFOKO3HI.

2. CKopoCTb BBEJICHHUS IPENApaToB J0JIKHA COOTBETCTBOBATh CKOPOCTH MX
ONTHUMAJILHOTO YCBOEHUS.

3. TIIIT manbonee nenecoodpa3HoO MPOBOJUTH B OT/IEICHUU pEAaHUMALIUU U
WHTEHCUBHOM TEPAINH, I7I€ MOKHO OCYHIECTBIIATH KaK KPyIJIOCYTOUHOE TUHAMUYECKOE
HaOrofieHHe 3a OOJIBHBIM, TaK U COOTBETCTBYIOIINI KOHTPOJIb 3a 3()(hEKTUBHOCTHIO
MEPONIPHUATHH.

4. B pacueTe CyTOYHOH KaJOPUIHOCTH MAapEeHTEPAIHHOTO MUTAaHHUS BKIIAJ OelKa He
JIOJDKEH YYUTBIBAThCSA, MO0 B IPOTUBHOM CJIy4ae HEIOCTATOK SHEPIHU MPUBEAET K CKUTAHUIO
aMMHOKHCIIOT M NIPOLECCHI CUHTE3a He OyIyT peaar30BaHbl B MOJIHOM 00BEME.

5.  IlapeHTepanbHOE MUTAHUE TOHKHO OBITh aJI€KBAaTHBIM, A€ (PHUIIUTHO-

3aMCCTUTCIIbHBIM, YTO TpC6y€T COOTBCTCTBYIOIIUX I/ICCJ'IGZIOBaHI/Iﬁ nepea Ha4ajaoM U IMOCTOAHHO



BO BpCM JICUCHU.
HyTI/I BBCACHHUSA MAPECHTECPAJBHOIO INTAHUA
Kamemepwauuﬂ UEHMPATIbHbIX BEH.

OTOT MyTh BBEACHUS MO3BOJISIET BIMBATh KHUIKOCTH JIIOOOH OCMOJISIIBHOCTH U CBOJIUT K
MUHUMYMY HEOOXOAMMOCTH B TIOBTOPHBIX BeHENMYHKIMAX. OTHAKO eciu KareTep OyJeT BBEACH
HEMPaBWJIBHO U 32 HUM He OylIeT OCYIIECTBIATHCSA JOHKHOTO YX0/a, CYILIECTBYET PUCK Pa3BUTHS
CEeNTHYECKUX OCIIOKHEHUH 1/Uia TpoMOo3a. OCHOBHBIE IPUHLIMIIBI BBEICHUS KaTeTepa u yxo/a

3a HUM:

1.  Karerepsl ciaeayeT BBOAUTh U OCYIIECTBIATH YXOJI 32 HUIMU C COOJIIOICHUEM
mpaBmI acenTuku. Heo6XoanMo nmoinbp30BaThCs JIUIEBONH MAaCKOM U CTEPUIIBHBIMU IepUaTKaMu.

2. [Tepen nawanom IIITII runepTroHUYECKUMH KUAKOCTIMH C TOMOILBIO
PEHTT€HOJIOTHYECKOTO UCCIIEIOBAHUS CIIENYeT YOSIUTHCS B TOM, UTO KaTeTep HAXOJUTCS B
BepxHeil mosoi BeHe. Eciu BepxyIka karerepa OyaeT HaXOAUTHCS B KaKOM-TM00 WHOU
[IEHTPaJLHOM BeHe (HampumMep, B V. jugularis interna), MOXKeT pa3BUTHCSI TPOMOO3.

3.  Karereps! ciieayer BBOAUTH Yepe3 MPOKOJ OOJIBIION IIEHTPaILHOM BEHBI, a HE
nepuQepruyecKou.

4.  Karetep Henb3s UCIOJIB30BATh JJIS B3ATHS IPOO KPOBH WIIH JJIs1 U3MEPEHUS
LEHTPAJIBLHOTO BEHO3HOI'O J1aBJICHUS.

5. MecTo NyHKIMU KOXKU CIIEAYET peryisipHo 00padarbIBaTh AETEPreHTOM, PACTBOPOM
1o/1a v 3aKpbIBaTh MOBSI3KOM.

6.  Karerepsl, H3roTOBIEHHBIC U3 CHIIMKOHOBOM PE3WHBI, IPONIMTAHHOHN OapueM, He
TPaBMHUPYIOT BEHBI, B PE3YJbTATE YETO YMEHBIIAETCS BEPOSITHOCTH 00pa30BaHUS BOKPYT HUX
¢bubpuHOBOTO TpOMOA.

BinBaHue B nepudepuveckme BeHbl.

DTOT myTh BBeNIeHUsI Oosiee 6e30MaceH, Tak Kak MMPHU €ro UCIOJIb30BAHUU MEHEE BEPOSTHO
pa3BUTHE BO3AYIIHON 3MO0INH, cerncuca ik TpoMOo3a. OHAKO BIMBAEMBIE KUIKOCTH
JIOJKHBI OBITh M30TOHWYHBIMHU WM JIMIIB CJ1a00 TMIIEPTOHHYECKUMH. YTOOBI 00€CTICUUTh
BBITIOJTHCHHE YTHX YCJIOBHI, B KAY€CTBE HCTOYHUKA HEOCITKOBOI SHEPTHH CIICyeT HCIIOIb30BATh

I'JIaBHBIM 06pa30M JIUTIUABI.
MeTOoquKAa U TEXHHKA MOJTHOIO MapEeHTEPAJbHOI0O NUTAHUSA

HpOBe)ICHI/IC IIIIII sBnseTcs CCPLE3HBIM H CJIOXKHBIM JIeueOHBIM MCPOIIPUATUCEM U

TpeOyeT COOMIONeHUs psiia YCIOBUH.



Jlewamuit Bpad 10KEH YETKO YCTAaHOBUTH MOKa3zaHus K nposeaeHuto I n

3aUKCUPOBATH 3TO B UICTOPUU OOJIE3HH WM CIICIIMAIBHON KapTe.

Onpenensis nokazanus U ycaosust 11 nposenenus [I1II1, ciexyeT yuutsIBaTh xapakrep
OCHOBHOH M COITYTCTBYIOILIEH ITaTOJIOTUH, BBIACTISASA BEAYIIMIA CHHIIPOM, TPEOYIOIUi

MEPBOOYEPETHON KOPPEKIIUU.

[IpenBaputenbHO HEOOXOIUMO MPOU3BECTH PACUET CYTOYHBIX MOTPEOHOCTEH MalMeHTa B

OHECPIHUH, a30TC, )KUJAKOCTH, SJICKTPOJIUTAX U BUTAMUHAX.

ba3oBblit OpUEHTHPOBOYHBIIN pacdyeT CyTOYHOM MOTPEOHOCTH MOXKET OBITH IPOU3BENICH
1o crernuaibHeIM Tabauam. B mpomnecce nposenenus [T ocymecTsasercs HeoOxoaumas

KOPPEKTHUPOBKA HA OCHOBAHUHU JaHHBIX, ITOJYYaCMBIX IIPHY KOHTPOJIBHBIX UCCIICAO0OBAHUAX.

CocraBnsieTcst cyToyHas HH(PY3UOHHAS TIPOTPAMMA, ITIE YKa3bIBAIOTCS METOJ U
MIOCJIEI0BATEIbHOCTh BBE/ICHUS MPENapaToB, CKOPOCTh X BBEIEHUS U 00BEMbI pAaCTBOPOB JJIs
UH(Y31H, He0OOXOANMbIE MEIMKAMEHTO3HbIE IOTIOJIHEHUS, BPEMSI U XapaKTep KOHTPOJIbHBIX
71a00paTOpPHBIX MCCIEA0OBAHUHN U OIIPEIEICHUs [T0Ka3aTesiell TeMOIMHAMUKY, JbIXaHus,

TEMIIEpaTypsl U Jp.

Cyrounas nHdpy3noHHas IporpamMma oopmiisercs InOO 3aMMuchio B UCTOPUH 0OJIE3HH,

100 3anoJHEHUEM CHGHH&HBHOﬁ KapThl HAapCHTCPAJIBHOI'O IINTAHUS.

3areM noaOUparOTCsl COOTBETCTBYIOIIME IIPEMAPaThl C YIETOM UX COCTaBa U CBOWCTB, a

TaKKe 3a/1a4 MH(Y3MOHHOH Teparnuu.

TexHn4yeckrue 0COOEHHOCTH 00CCIICUCHHS MapCHTCPAJIbHOI'O IMTAHUA ITPAKTUYCCKU HE

OTJIUYAIOTCS OT 0COOCHHOCTEH OOITUX METOI0OB MH(DY3UOHHOM TepaIrnu.

[Tpu nposenenuu I1I111 Bo3HHKaeT HEOOXOTUMOCTH B OTHOBPEMEHHOM U PABHOMEPHOM
BBEJICHUH OOJIBIIIOTO KOJMYECTBA PA3HOPOIAHBIX 110 CBOWCTBAM MHTPEIUCHTOB (YITIEBOIBI,
OenKu, )KUPBI U T.11.), YTO CO3/IaeT OINpe/ieleHHbIe TeXHUYeCcKue 3aTpyaaenus. [Ipsmoe
CMENIMBAaHKUE PACTBOPOB BO (UIaKOHAX HEOIYCTHUMO, KOO MPHU UX pa3repMeTH3AUuU
HAapyIIAETCA CTEPUIBHOCTD IpernaparoB. [loaToMy cMemmBaHre TPOU3BOAUTCS
HEMOCPEACTBEHHO B MH(PY3MOHHOW CUCTEME ITYyTEM HCIIOJIb30BaHUs CIICITUATBHBIX TPOUHUKOB,
BMOHTHPOBAHHBIX BBIIIE HHBHEKIIMOHHOMN UIIIHI (KaTeTepa). MOKHO Takke 00BbeTUHUTH BE (MIIN
Oonee) ogHOpa3oBbie cucTeMbl. [Ipu Hanuuny nepdy3MOHHBIX HACOCOB-03aTOPOB MX

YCTaHaBJIIMBAOT HUKE MECTa 06L€)II/IHGHI/I${ CHCTEM.

CrnemyeT momq4epKHyTh, YTO TAKOH METO WH(Y3UU MPEANIOYTUTEBHEE Pa3IeIbHOTO,



MOOYEPEHOIO BBEACHHUS IIPENapaToB, MIOCKOJIBKY MO3BOJISIET YMEHBIINUTH OTPULIATEIIbHBIE
MOCJIEICTBHS TAKOM K€ TTOOYEPETHOM MepeCcTPOHKH MeTaboIM3Ma Ha KaXKIbIi U3 BBOJUMBIX
HWHTPEIUCHTOB. JTO KacaeTCs MPAKTUYECKH BCEX MHOTOKOMITOHEHTHBIX CMECEi 1 OOJIBIINX 110
00bemy uHby3uH. B Takux ciiydasix peKOMEHAYeTCsl CMEITUBATh BCE HEB3aMMOICHCTBYIOIINE
(coBMecTUMBIE) TIpenaparsl 17 HHPY3UOHHOU Tepanuu, 0COOCHHO MPU MPOBEACHUN
MapeHTepabHOTO MUTaHUA. BianBaemble cMeCcH clieAyeT MPUroTaBIuBaTh ¢ OOJIBIION

THIATCJIBHOCTBIO, 3TO MOT'YT JA€JaTh TOJIBKO CIICHIUAJIbHO IMMOATOTOBJICHHEBIC (bapMaHGBTI)I.
KoMmnoHeHTBI MApPEeHTEPAJTBbHOI0 MUTAHUSA

BC,I[YH_[I/IMI/I npceraparaMy NapCHTCPAJIbHOI'O IIMTAHUA ABJIAKOTCS:

1)  aMHMHOKHMCIOTHBIC PACTBOPBI, THPOIN3ATHI OCITKa;
2)  pacTBOPHI YIIICBOIOB;

3)  KUPOBBIC IMYIBCHU;

4)  pacTBOPHI AIEKTPOJIHUTOB;

5)  BUTaMUHBIL

,HJ'ISI Ka4€CTBCHHOI'O YCBOCHHUS BCIICCTB, BBCACHHBIX ITAPCHTCPAJIBHO, K OCHOBHOH CXeMe

MapCHTCPATIBHOIO IMMUTAHUA MOAKIIOYAI0OT aHa0OJIMYECKUe CTCPONIHBIC TOPMOHBI.
Be.mm, 0eJIKOBbIE npenmaparbl M aAMMHOKHUCI0THBIC CMECH

HopmanbHO GyHKIMOHUPYIOMIKI OPraHU3M CTPEMUTCS TOIePKUBATh OEJIKOBOE
paBHOBECHE, T.€. IPUXOJ U pacxo]] OeIKOB MOUTH coBNaAaoT. [locTyrienre 6eKoB B OpraHusm
M3BHE MMPOUCXOJIUT UCKITIOUUTENBHO ¢ nuuieil. [loatomy, eciiu uMeeT MeECTO HELOCTATOUHOE
notpedieHue OeKOBBIX MPOJYKTOB, a TAKXKE MPH OOJIBIIOM pacxo/ie OEIKOB HEU30eKHO
pa3BUBaeTCs OTPHUILATENIbHBIN a30TUCTHIN OanaHc. BO3MOXHBIMM PUYMHAMU TTOBBILIEHHOTO
pacxo10BaHus OEJKOB SIBISIOTCS MOTEPH KPOBHU, MMUIIEBAPUTEIbHBIX COKOB, OOMIIbHAS
AKCCYIAIUS TIPU 0)KOTaX, HATHOUTEIIbHBIC MTPOIIECCHI (a0CIecChl, OPOHXOIKTA3HI U T.11.), AUapes
u 11p. Kpome notepu GesKOB ¢ )KUIKOCTSIMUA OpTaHU3Ma €CTh eIlle O/IWH MyTh, BEAYIIUN K
neuIUTy OEITKOB — YCUIIEHHE KaTabOoIMYeCKUX MPOIeCcCcoB (TUMEePTEPMHUS, MHTOKCUKALIUS,
CTPECCOBBIE U TOCTCTPECCOBBIE — ITOCIICONEPALIUOHHBIE U IOCTTPAaBMATUUYECKUE — COCTOSIHUA).
[Torepu GenKOB MOTYT JOCTUTATh ITPU 3TOM 3HAYUTENbHBIX IIUGp: 10 10—18 1 3a cyTKu.
Bo3HukHOBeHHE OEIKOBOTO Je(UINTA IPEACTABISIET COOON BeChMa HEXKENaTeIbHOE SIBICHUE,
M03TOMY HEOOXOIMMO CBECTH K MUHUMYMY BO3MOKHOCTb €0 Pa3BUTHSI, & €CIIU 3TOTO
IPEIOTBPATUTh HE YAAJIOCh, TO IPUHUMAIOT MEPBI K BOCCTAHOBIEHUIO HOPMaJIbHOIO a30TUCTOTO

OajaHca.



A30TUCTBII KOMIIOHEHT B pal[lOHE MapeHTEPATBLHOr0 MUTAHUS MOXKET OBITh ITPECTaBICH
THIPOJIA3aTaMH OelTka 1 aMUHOKHUCIIOTHBIMH CMECSIMH, TIOJTy9aeMbIMHU TTyTeM cuHTe3a. Kak
TOBOPHIIOCH PaHee, MCIIOIb30BaHNE JIJIsSI TAPEHTEPATBHOTO MATAHUS IIPETIapaToB
HEepacIICIUICHHOTro OenKa (IU1a3Mbl, IPOTEHHA, albOyMHUHA) Maa03((HEKTUBHO B CHITY CIUIIKOM
OOJBILIOTO TEepHo/a MOTypacaaa SK30reHHoro Oenka. bonee onpaBnano ncnone3oBaHue
AMHUHOKHCIIOTHBIX CMECEH, N3 KOTOPBIX 3aTeM CHHTE3UPYIOTCS CHenn(pHUUECKIe OpTaHHbIe

OeIKu.

AMWHOKHCIOTHBIE CMECH AJId TIApCHTCPAJIBHOTO MMATAHUA JOJIKHBI OTBEYATh

(S (S13%:0200070071 Tpe60BaHI/IHMI

1)  comepxaTh aJIeKBaTHOE U COAAHCHPOBAHHOE KOJHUYECTBO 3aMEHMMBIX U
HE3aMEHHUMBIX aMUHOKHCIIOT;

2)  OBITH OMOJOTMYECKHU a/ICKBAaTHBIMH, T.€. YTOOBI OPraHU3M MOT TPaHC(HOPMHUPOBATH
aMHHOKHCIIOTEI B COOCTBEHHEIC OCIIKH;

3)  He BbI3BIBATH NOOOYHBIX PEAKIIUH MMOCIIC UX MOCTYIICHUS B COCYIUCTOE PYCJIO.

N3 pacTBOPOB CUHTETHUECKHUX aMUHOKHCIIOT HanOOblIee pacpoCTpaHEHUE MOTYIHITN
TaKue rnpenaparsl, kak MopuaMuH C-2, mopunpoH (SAAnonus), ansse3un (OPI'), BamuH, ppeamun
(IIBeuns), momuamun (Poccus), amunocrepun (Haemopharm), asonyrpun (®panmus). Itu
PacTBOPBI OKa3bIBAIOT BHIPAKEHHOE MOJIOKHUTEIBHOE BIMSHUE Ha OSJIKOBBII 0OMeEH,
oOecrnieunBasi CUHTE3 OCJIKOB U3 BBEJCHHBIX AMUHOKHCIIOT, TOJIOKUTEIbHBIN a30TUCTHIN OataHe,
cTabMIn3alnio Macchl Teaa 0onpHOro. KpoMe 3Toro aMMHOKHMCIOTHBIE cMecH 001a/1aloT
JI€3UHTOKCUKAIIMOHHBIM JIEHCTBUEM 3a CUET CHWKEHMSI KOHIIEHTPALlUU aMMHaKa, KOTOPbIi

CBA3BIBACTCA C O6paSOBaHI/I€M HETOKCHYHBIX METa0OJIUTOB — rryraMruHa, MOYCBUHBI.

I'maponusarel 6enka, UCIOIB3yeMbIe [T TAPEHTEPAIbHOTO MUTAHUS, SIBIISIOTCS
pacTBOpaMu aMHUHOKHCIIOT ¥ MPOCTEUIINX MENTUAOB, TOTYyYaeMbIX MPU THIPOIUTHIECKOM
pacIenIeHNH TeTEPOreHHBIX OEIKOB KUBOTHOTO WM PACTUTEIBLHOTO MpOoUcXoxkaeHus. 13
IpernapaToB 3TOTO psijia HAaOOJbIIIee PACcIPOCTPaHEHHUE B HAIlIeH CTpaHe MOTYYHIIN pacTBOP
TMJpOJIM3KHA U ero aHanor amuHocon (LBerust). I'uaponnzars! 0enKkoB, TPOU3BOJUMBIE Y HAC B
CTpaHe, 3HAYUTEJIBHO XyXKe (II0 CPAaBHEHHUIO ¢ AaMUHOKUCIIOTHBIMUA CMECSIMH) YTHIIM3UPYIOTCSI
OpraHU3MOM H3-3a HAJMYHUS B HUX BHICOKOMOJIEKYISIPHBIX ppakiuii nentuaos. Hegocrarouno
MOJTHAS UX OYHMCTKA OT MPUMECEH BBI3BIBAET MPH UX NMPUMEHEHUH MOOOYHBIE peakiun. B To sxe
BpEMsI CPABHUTEJIHO HU3Kasl KOHIEHTPAIMs a30TUCTHIX KOMIIOHEHTOB (0K0J10 5%)
00yCIJIOBITUBAET BBEJCHNE TIOBBIIIEHHOTO 00bEMa KHUJIKOCTH B OPraHU3M, 4TO KpaiiHe

HEeXeJIaTeIbHO, 0COOCHHO Y OONBHBIX B TSIKEIOM COCTOSTHHH.



IIpornBONMOKA3aHUA K BBEIEHUI0 THAPOJIU3ATOB 0e/IKa U aMUHOKHUCJIOTHBIX CMeceii:

* HapymeHue QYHKIUHU MIEYCHU U TTOYCK — ICUCHOYHAS U I0YSUHAs! HeJI0CTAaTOYHOCTh;
*  r00BIe (POPMBI IETHAPATALINN;

*  IIIOKOBBIC COCTOSTHUS;

*  COCTOSIHUS, COTIPOBOXKIAIOIIUECS THIIOKCEMUEH;

*  OCTpBIE TEMOJAMHAMUYECKHUE HAPYILICHUS;

*  TpoMOOIMOOTHYECKHE OCIOKHEHUS;

*  BBIpaXEHHAs CepJieUHasi HETOCTATOUHOCTD;

* COCTOSAHUS, ITPU KOTOPBIX 3aTPYAHCHO AJIUTCIIbHOC KAIICJIbHOC BIIMBAHUC.
7KupoBbie 3MyJIbCUH

JKupoBbie SMyJIbCHUU TIPU MPOBEACHUN TAPEHTEPAIBHOTO TUTAHUS TIOIYYHIIN IIIHPOKOE
pacupoCTpaHCHUEC B CUIIY TOI'O, YTO OHU ABJIAKOTCA BBICOKOKaHOprIHBIMH SHEPIrCTUICCKUMU
npenaparamu, a 3T0 Ja€T BO3MOXXHOCTb OI'paHUYNBATLCS CPABHUTCIILEHO He6OJII>H_II/IM 110 O6'beMy
BBEJICHUEM JKUKOCTU MIPU BOCTIOTHEHUH 3HAYUTENLHOM YacTH e(hUinTa YHEPriuy OpraHu3Ma.
LIeHHOCTB KHPOBBIX IMYIILCHUI €IIIe U B TOM, YTO OHA UMCIOT B CBOEM COCTaBE HEOOXOIMMBIC
KUPHBIC KHCIIOTHI (JIMHOJIEBYIO, IMHOJICHOBYIO, apaxu1oHOBYI0). [To pacueram Wretlind (1972),

ONTUMAJIbHAA N03a )KUPOB B KIIMHUYCCKUX YCIIOBHUAX COCTABIIACT 1-2 r/kr macchl Tena 3a CYTKH.

BBeznienne )kUpOBBIX SMYIbCUN B M30JIMPOBAHHOM BHJIE HElleJIeco00pa3Ho U Jaxke
HEMOJIE3HO, IOTOMY YTO BEJET K KeToauuao3y. s npenynpexaeHns 1og00H0ro 0CaoKHEeHNs
HE00XOMMO HCIOIb30BaTh JIUIHIHO-ITIIOKO3HBIM PACTBOP C COOTHOILIEHUEM YHCIIa KAJIOPUH,
MIOJTy4a€MBbIX OT TOTO U IPYrOro MCTOYHUKOB SHEPruu, paBHbIM 1:1. Takoe coueranue BeniecTs
10 KAYECTBY HAIIOMUHAET HOPMAJIbHYIO JTUETY, & 3TO NPEAYNPEKIAET pa3BUTHE

runepuHcynuHemMun, runepriukemun (Jeejeebhoy, Baker,1987).

W3 ucnonb3yeMbIX B Halllel cTpaHe HAUOOJbIIEE PacCIPOCTPAHEHUE MTOTYYHIIN
npenapaTsl HHTPAJIMIUA U TUNo(yHANH. JJOCTOMHCTBOM MHTpAJIMIUIA ABIsSeTCs TO, yTo B 20%

KOHIICHTpAI OH U30TOHUYCH IUIAa3MC U €ro MOKHO BBOJAUTH J1aKC B HepI/I(I)epI/I‘-IeCKI/Ie BCHHEI.

HpOTI/IBOHOKaBaHI/Iﬂ K BBECACHUIO JKUPOBBIX 3My.]'[BCPII71 B OCHOBHOM TaKHC€ XK€, KaK U IJIA
BBCICHUA OCIKOBEIX pacTBOpPOB. HaI[O IIOMHHTD O HGIICJ'IGCOO6pa3HOCTI/I BBCIACHUA UX OOJILHEIM

C TUNICPIIUITUACMHUEH U THa0eTHKaM.
PacTBOpBI yIi1eBO10B

yl"J'ICBOI[BI HCIIOJIB3YIOTCA AJIA NIapCHTEPAJTIbHOI'O IIMTAHUA B CUJIY TOr'0, YTO OHU

SIBJIAIOTCST HAaUOoJIee AOCTYIIHBIMH UCTOYHHUKAMU SHEPTHUH OJI1 OpraHru3mMa oonpHOTO. MX



HHepreTUYecKas IEeHHOCTb COCTaBIseT 4 KKaJI/T. YUUTbIBas TO, 4YTO CyTOYHAsi MOTPEOHOCTh B
sHepruu cocrapiseT okoio 1 500-2 000 kkaj, To CTAaHOBUTCS OHATHO npolieMa
HU30JIMPOBAHHOI'O MTPUMCEHCHUA YITICBOAOB AJId €€ IMMOKPBITUA. Ecmm MNEPCBECTHU PACUCT HA
M30TOHUYECKHUI PacTBOP INIOKO3BI, TO JIJIs 3TOTO MOTpedyeTcs nepenuTh He Mmenee 7—10 1
KHUJIKOCTH, YTO MOXKET IMIPUBECTU K TAKUM OCJIOKHEHHSIM, KaK TMIIepruipaTtanus, OTeK JEeTKuX,

CeplIEYHO-COCYIHUCThIE HApPYIIICHHUS.

HpI/IMCHCHI/IC ke Ootee KOHILICHTPHUPOBAHHBIX PACTBOPOB INIFOKO3bI YPCBATO OIMMACHOCTHIO
BO3HHUKHOBCHUS TMIICPOCMOJIAPHOCTH IIJIA3MBbI, a TAKKE Pa3JpaKCHUCM UHTHUMBI BCH C

pazButueM (eOUTOB U TPOMOO(DICOUTOB.

J1J1st TOrO 9TOOBI HCKITIOYATH OCMOTHYECKHN TUYpE3, HENb3s JOMYCKATh MPEBHIIICHUS
CKOpOCTH BiIMBaHMs ITt0K03bl Oosee 0,4-0,5 r/kr/4. B nepeBose Ha M30TOHUYECKHI pacTBOp
IJTFOKO3bI 3TO cocTaBisieT uyTh 6onee 500 mut st 6onpHOTrO Maccoii 70 xr. YToObI mpeqynpeaunTsb
BO3MOXKHBIE OCJIOKHEHHUS1, 00YCIIOBJICHHbIE HAPYILICHUEM TOJIEPAHTHOCTH K YIJIEBO/IaM, HaJ10
JI00ABIISITH K PACTBOPY TVIFOKO3bI HHCYIMH B cooTHomeHnn 1 EJl nacynnna Ha 3—4 1 cyxoro
BEIIECTBA TIFOKO3bl. KpoMe MOI0KUTENBHOTO BIMSHUS Ha YTHIIN3AIUIO TIIFOKO3bI MHCYIIHMH

UTPaeT BaXKHYIO POJIb B a0COPOLIMY aMUHOKHUCIIOT.

Cpeny MHOTOYHUCIICHHBIX YIIEBOJIOB, CYIIECTBYIONINX B MMPUPOJIE, B IPAKTHKE
MapeHTEePATbHOTO MUTAHUS IPUMEHSIIOT IIIOKO3Y, PPYKTO3Y, COPOUTOI, IIIUIEPOII, IEKCTPaH,

STHJIOBBIN aJIKOT'OJIb.
Bona

HOTpC6HOCTB B BOJC IIPpH NApCHTCPAJIbHOM ITMTAHUKU PACCUHUTBIBACTCA UCXOO N3
KOJINYCCTBA OKCKPCINHU, HCUYBCTBUTCIIBbHBIX IMOTEPD, TKaHEBOH ruaparanuu. Knuandgecku 310
OLCHUBACTCA IO CIACAYIOIINM KPUTCPHUAM: KOJIUYCCTBY MOYH U €€ OTHOCHUTEIBHOI IIJIOTHOCTH,
9JIAaCTUYHOCTHU KOXHU, BIIA)KHOCTHU A3bIKA, HAJTUMYUIO WX OTCYTCTBUIO KaAXK/bl; U3MCHCHUIO MACChI

TCa.

B HOpM™me BogHBIE moTpeOHOCTH mpeBbimatoT quype3 Ha 1 000 mu. [Ipu aTOM SHI0TEHHOE

O6pa3OBaHI/IC BOJbI HC YUYUTBIBACTCA.

[oreps 6enKOB, SAEKTPOIUTOB U IIIOKO3YPHSI 3HAYUTEIBHO YBEITMUUBAIOT IOTPEOHOCTD
OpraHmsMa B 3Kk30reHHo# Boje. HeoOxoqumo BecTH ydeT noTepb BOJbl C pPBOTHBIMU MacCaMH,

KaJIOM, Yepe3 KHUILEUHbIe (PUCTYIbI U OTBOJHBIC APEHANKH.

Io nanabiM Elman (1947), pexomenayercs BBomuTh 30—40 M1 Bozabl Ha 1 KT Maccel Tena

AJI1 B3pOCJIBIX U JIeTen CTapui€ OAHOro roaa. C‘{I/ITaCTCSI, qTo I_II/I(i)pOBOC KOJIMYCCTBO BBOAHMMBIX



KI/IJ'IOKaJ'IOpI/Iﬁ JOJDKHO COOTBCTCTBOBATH LII/I(I)pOBOMy 3HAYCHHUIO 00beMa HepeHHTOﬁ KUIKOCTH

(B MUJUTHITUTPAX ).
JIEKTPOTUTHI

DNEKTPOJIUTHI SBISIOTCS HEOTHEMIIEMBIMU KOMIIOHEHTAMU MTOJIHOTO ApPEHTEPATBLHOTO
nutanus. Kanuii, marauii u pocdop He0OXOAUMBI 17151 ONITUMAIBHOTO yIEp:KaHus a30Ta B
opraHu3Me | Jjisi 00pa30BaHMsI TKAHEH; HATPUN U XJIOP — TSl TIOAACPIKAHUS OCMOJISUTBHOCTH U
KHCJIOTHO-IIIEJIOYHOTO PABHOBECHS: KAJbIIUN — JJI MPEAOTBPALICHUS JEMUHEPATH3AIUN

KOCTEM.

J111 TOKPBITUS IOTPEOHOCTH OPTaHU3Ma B AJIEKTPOIHUTAX UCTIOIB3YIOTCS CIISIYOIIHE
MH(Y3UOHHBIE CPe/ibl: U30TOHUYECKUN PACTBOP XJIOPHAA HAaTpus, COaJaHCUPOBAaHHBIE PACTBOPHI
ANEKTPOIUTOB (JIAKTOCOJ, alleCoib, TPUCOIb U T.1.), pactBop 0,3% xopuaa Kaausi, paCTBOPHI

XJIOpuaa, IIIrOKOHAaTa M JIaKTaTa KaJblus, JIJaKTaTa u CyJIL(i)aTa Mar”Huys.

[Tpu pacuetax o6bema HHPY3UI paCTBOPOB AIEKTPOTUTOB MOKHO IMOJIB30BATHCS
TaOJIUIEH CPpeTHECYTOYHON MOTPEOHOCTH B MUHEPAJIbHBIX BEIIECTBAX M AJICKTPOIUTAX

(IToxposckwuit, 1965; Wretlind, 1972):

OnemMeHT CytouHast OTpeOHOCTh
B I'pamMMax B MMOJIB/KT/CYT
Kannii 255 0,7-0,9
Harpuii 4-6 1,0-1.4
Kanpumii 0,8-1 0,11
Maruuii 0,3-0,5 0,04
dochop 1,0-15 0,15
Xnop 5-7 1,3-1,9
Mapranen 0,005-0,01 0,00006
[{uak 0.01-0.015 0,00003
Menb 0,002 0,000007
Won 0,0001-0,0002 0,0000015
dT1op 0,0005-0,0009 0,00007
BuramuHbI

HpOBeI[eHI/Ie MNapCHTCPAILHOI0 MMTAaHUA IMPEAYCMATPUBACT UCITIOJIb30BAHUC BUTAMUHHBIX
koMInIekcoB. KommuecTBo BUTAMHWHOB, 1OCTATOYHOC Ui YIOBJIICTBOPCHUSA CYTOYHBIX

norpedHOCTeH, ciaeayeT J00aBIATh K OCHOBHOMY PacTBOPY JUIsl TAPEHTEPAIbHOTO MUTAHHUS.



[TpumeHeHre BUTAMUHOB B pallMOHE ONpPaB/IaHO MPH MOJTHOM aMUHOKHCIIOTHOM 00ecIieueHuH!, B
IIPOTUBHOM CJIy4ae OHHU MPOCTO HE YCBAUBAIOTCSA, & IKCKPETUPYIOTCS IPEUMYILECTBEHHO C
Mouoi. Hano Take MOMHHUTB O TOM, YTO HE CJIEAYET BBOAUTH N30BITOUHBIX KOJUYECTB
KHPOPACTBOPUMBIX BUTAMUHOB (A, D), moToMy 4TO IpH 3TOM CYLIECTBEHHO BO3pPacTaeT

OMMAaCHOCTD PA3BUTHA T'HIICPKAJIIBIUCMHUUN U APYTHX TOKCUYCCKUX 3(1)(1)6KTOB.

Cpennsist cyrouHasi HoTpeOHOCTh B BUTAMUHAX MPH NapeHTepaibHoM nutanuu (mo M.O.

Hecrtepuny, 1992).

AckopbunoBas kuciora (BUT. C) 100 mr
Perunon (But. A) 1 000mkr (3 300 ME)
Oprokanbiudepon (But. D) 5 Mkr (200 ME)
Toxodepon (But. E) 10 mr
Tuamus (BuT. B1) 3 mr
PuGodnasun (But. B2) 3,6 Mmr
[Tupunokcun (But. B6) 4 mr
Huannn 40 mr
[lantorenoBas kucinora (BuT. BS) 15mr
KoGanamuu 5 MKT
dosnreBast KUCiIoTa 400 MKr

BelmyckaroTcs OTAenbHO Mpenaparsl BOIOPACTBOPUMBIX U JKUPOPACTBOPUMBIX
BUTaMHHOB. B mocneanue rojpl npou3BoAiIT KOMOMHUPOBAaHHbIE ITPENaparhl, CoeprKallne
aMUHOKHCIIOTHI, MUHEPAJIbHBIE JJIEMEHTBI U ITIIOKO3Y. B Halllell ctpane pacTBOpbI MUHEPAJIBHBIX
BELLECTB ¥ BUTAMUHOB I [IAPEHTEPATIbHOIO IUTAHUA 10 IIOCIEIHETO BDEMEHH HE

IMPONU3BOIHIIN.

CoBpeMeHHbIN YPOBEHb HAYUHbIX IIPEICTABICHUM U TEXHOJIOTUH UCKYCCTBEHHOTO



NIUTaHUS T03BOJISET PEIATh KIMHUYECKHE 3a1aul, HenocTynHsele enie 20-30 net Hazax. Cranu
COBMECTHMBIMU C JKU3HBIO U JJa)kKe HOPMAJIbHBIM POCTOM OOIIMPHBIE PE3EKIMH KUILIEYHHKA,
HECOCTOSITEJIbBHOCTH JIUTE€CTUBHBIX aHACTOMO30B, Tskesnelme nopoku pazsutus XKKT. Onnako
IpeXx/ie, 4YeM HOBEHIINE TOCTUKEHHUS B 3TOW 00JIaCTH CTAHYT B HAIIeW CTpaHe MOBCETHEBHOH (1
MIOBCEMECTHOM!) peabHOCThIO, MPEJICTOUT MPOJIENaTh €lle JOCTaTOUHO OOJIBLION MyTh,
ITIaBHBIM YCJIOBHEM KOTOPOTO SIBJISIETCS MOCIeI0BaTeNIbHAs, (PyHJaMeHTaIbHAs U OObEKTUBHAS

oOpa3oBarenbHasi IporpamMma.



