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NCKYCCTBEHHOE IIUTAHUE

Konueniuu u BO3MOXKHOCTH

[Ipobiiema UCKYCCTBEHHOT'O MUTAHUS B TEX CIy4YasiX, KOTJla MallMeHT HE MOXKET, HE
XOUeT UJIU He

JIOJIKEH €CTh, MO-MPEKHEMY OCTaeTCsl B OTEUECTBEHHOW MEIUIIMHE OJTHOU U3
rnepBoovepeaHbix. Bonpocer

KOpMJIEHUsI OOJBHBIX OCTAIOTCA HA epUu(epruu BHUMAHUS MHOTHUX
PEaHUMAaTOJIOTOB, XOTS U3JaHbl U MIUPOKO W3BECTHHI KATUTATIbHbIE

MoHorpaduu o Hytpurmosoruu (A.JI.

Koctrouenko, 3./1. Koctuna u

A.A. Kypoiruna, A. Bpernunna u A.B. Cymxsna). 3HaKOMCTBO ¢ GU3UOJIOTHEN HE
MelllaeT Mmo4ac

Ha3Ha4yaTh aHA0OJIMYECKUE CTEPOUIbI B OTCYTCTBUE KAaKONU-TUOO0 MUTATEIHHOMN
MOJACPKKH, a CPEJIbl,

MpeaHa3HaYeHHBIE JIS IACTUYECKON aCCUMUIISIINY - BBOJUTH B MEPBHIC
HECKOJIBKO CYyTOK MOCJIE

KpPYIHBIX omnepainuii. Bce 3Tu npoTuBOpedus AenaroT akTyalbHbIM HAIOMUHAHUE O
HEKOTOPBIX

MPUHIIUAMAX U BO3MOXKHOCTSIX COBPEMEHHOI'0 HCKYCCTBEHHOTO nuTanus. Kak u
€CTECTBEHHOE,

HCKYCCTBEHHOE MUTAHUE JOJKHO PEIIaTh HECKOJIbKO OCHOBHBIX COMPSIAKEHHBIX
3ajay:

nojiep>kaHue BOAHO-MOHHOTO OallaHca OpraHu3Ma C y4eTOM MOTePhb BOJIbI U
AIEKTPOJIUTOB,

AHEPreTUYECKOE U MIACTUYECKOE 00ECTIeUeHUE B COOTBETCTBUU CO CBOMCTBEHHBIM
JAHHOMY JTaIy pa3BUTHS YPOBHIO MeTabOIU3MA.

NMeHHO cOoCTOSIHME MUTAHUSI BO MHOTOM OIpEEseT CIOCOOHOCTh MallueHTa
MEPEHOCUTH

00JIe3HU U KPUTUUECKUE COCTOSIHUS (B CBSA3U C TPAaBMOMU, UH(PEKITUEH,
XUPYPrUYECKOU Oonepanyen u T.1.) ¢ MeHbIIUMU (QYHKIIMOHATBHBIMU

noTepsiMU U 0oJiee MOJHON peaduIuTaIllue.

UccnenoBanusi 0OTEUECTBEHHBIX U 3apyOEKHBIX CIEIIUATNCTOB MO3BOJIUIN
BBIJIBUHYTH TPH OCHOBHBIX ITPUHIIUIIA HCKYCCTBEHHOTO MUTAHHUS.

1)  CcBOEBpPEeMEHHOCTh Hauaja ero MpPoBeJICHMUs], TO3BOJISIONIAS UCKIIIOYUTh
pa3BUTHE TPYAHOOOPATUMOMN KaXEeKCHUH,

2)  ONTUMAJIBHOCTh CPOKOB OCYIIECTBIICHHUS UCKYCCTBEHHOIO MUTaHU,
KOTOPOE B Ujeaje AOIAKHO MPOBOJIUTHCS A0 MOTHON CTAOMIN3ANU



TpoduuecKoro craryca; 3) 1omKkHa coOM0AaThCS aJIEKBATHOCTD
MCKYCCTBEHHOT'O MUTAHUS COCTOSIHUIO MAlMEeHTA.

KonnuecTBo 1 kKa4eCcTBO HE3aMEHHUMBIX U 3aMEHUMBIX HYTPUEHTOB JOJIKHO
o0ecrieunBaTh HE

TOJIBKO SHEPreTUYECKHE, HO U MJIACTUYECKHUE MPOIIECCHI (COJIepkKaTh HE3AMEHUMBIE
AMUHOKUCJIOTHI, HE3aMEHUMBbIE KUPHBIE KUCIIOTHI, JIEKTPOJIUTHI, MUKPOIJIEMEHTHI
1 BUTamMuHbl). CyIIeCTBYET J1Ba OCHOBHBIX BUJIa UJTU CIIOCO0Aa UCKYCCTBEHHOTO
MATAHUS - DHTEPATbHBIN

(30H0BBIN) U MapeHTEPATbHBIN (BHYTPUBEHHBIN).

DHTEPATIBHOE HCKYCCTBEHHOE TUTAHUE

HckyccTBeHHOE MUTaHUE Yepe3 30H]1 ObLI0 Haubosee MOMyJISIPHO B TOT MEPUO,
Korja

BO3MOXXHOCTH MapeHTEPAIbHON HYTPUIIMOHHOM MOJEPKKU ObUTH €1lle BeChMa
orpanunueHbl. Ha

npoTsikeHuu nocneauux 10-15 et 3a pyOGexom oTpaboTaHbl TPOTOKOJIHI,
CTaHJAPThI U CXEMBI,

BO3PO’KIAIOIIHE CTApbIi, HO Oosiee (DU3UOOTUYHBIN CITOCOO HAa OCHOBE HOBBIX
MPUHIIUIOB ¥ TEXHOJIOTMYECKUX BO3MOXKHOCTEH.

[Iutanue yepe3 30HA NO-NIPEKHEMY MOKA3AHO, €CIIH OPATBHBIN TPUEM MULIU
HEBO3MOXKEH,

HarpuMep, MPHU YEITIOCTHO-TUIEBBIX OMEPAIUAX, TOBPEXKACHUAX MUIIEBO/IA,
HapylIIeHUU CO3HAHMUS,

OTKa3e OT MUIIK. TOYHBIX POpMATM30BAHHBIX TPAHUI] IEPEXO/IA OT
MapeHTePaIbHOTO K SHTEPATBLHOMY

MUTAHUIO HE CYIIECTBYET; PEIICHUE BCET/Ia HAXOUTCS B KOMIIETEHIIUH JIe4aIlero
Bpaya. J{Jist Toro 4To0sI

paHbliIe EPEUTH K IHTEPATHLHOMY MUTAHUIO, UCTIOJIb3YETCSl YCUIEHHOE
napeHTepaIbHOE TUTAHKE,

CrocoOCTBYIOIIEE MOCTEIEHHOMY BOCCTAHOBJIECHUIO QYHKIIMI MUIIIEBAPECHUS U
pe3opOrumu.

OcHOBOW BO3POK/ICHUS SPHTEPATBHOTO UCKYCCTBEHHOI'O MMUTAHUS CTalln
cOaaHCUPOBAHHBIC TUETHI

- CMECH MUTATENIbHBIX BEIIECTB, TO3BOJISIONINE KAUECTBEHHO U KOJUYECTBEHHO
MOKPBITh TOTPEOHOCTH

OpraHu3Ma U BBITYCKaeMbl€ B TOTOBOM K YNOTPEOIEHUIO )XKUAKON (hopMe Uiu B
BH/JI€ TIOPOIIKOB, PA3BOIUMBIX B BOJIE.

COanancupoBaHHBIE TUETHI PA3ICIAIOT HA HU3KO- U BHICOKOMOJIEKYJISIPHBIE.
DHEProHOCUTEIISIMU



HUBKAIOJICKYJISIPHBIX JUET SBJISIIOTCS] MPEUMYIIIECTBEHHO YTIJIEBOJIBI, a B
BBICOKOMOJIEKYJIIPHBIX MPEe00IaatoT HATypadbHbIEe TPOTEUHBI -

MsICHBIE, MOJIOUHBIE, coeBble. CoaepKaHne BUTAMUHOB,

MUHEPAJIbHBIX BEIIECTB U MUKPOAJIEMEHTOB PEryJIUPYETCS B COOTBETCTBUH C
KJIMHUYECKON CUTYAIUEH U

KOJIMYECTBOM OCHOBHBIX HYTPUEHTOB. BaXKHBIM MPEeUMYIIIECTBOM
cOaJaHCUPOBAHHBIX TUET SBIISICTCS

BO3MOXXHOCTh UX UHAYCTPUAIBHOTO MPOU3BOJICTBA.

CambIM OMYJIIPHBIM BapUAHTOM JOCTYIIA K MUIIEBAPUTEILHOMY TPAKTy OCTAETCS
HCTIOJIb30BaHNE HA30TaCTPAIbHBIX M HA309HTEPAIbHBIX 30HA0B-KaTeTepoB. OHU
pa3Iu4aroTCs Mo JJIMHE,

dbopme, MmaTepuany U3roTOBJIEHUS, MOTYT ObITh OJTHOIPOCBETHBIMU U
JIBYXIIPOCBETHBIMU, C

Pa3HOYPOBHEBBIMHU OTBEPCTHUSIMHU, YTO MO3BOJISIET IOMUMO MUTAHUS PEIIATh P
JIpYTUX 3aja4.

[To-mpeskHEMY YacTO MCHOJIb3yETCsl Hanbojee MPoCTOe 30HANPOBAHUE KETYIKa
yepes HOC UJIn

POT; HHTECTUHAIBHOE BBEJICHUE 30H1a 00JIETUalOT pa3IMYHbIC OJIMBHL. B
nocjeaHee BpeMsi, Hapsay

HUTEBUJIHBIMHU TPAHCHA3ATbHBIMH 30H/IaMU JUTUTEIBHOTO MCIOJIH30BaHUS U3
CUJIOKCAHOBOTO Kay4yyKa U

MOJINypeTaHa, MOSBUIUCH CUCTEMBI JIJIsl IEPKYTAHHOM 3HI0CKOTUYECKON
racCTpOCTOMHH U MyHKIIMOHHOM

KaTEeTepPHOU €IOHOCTOMHH, PEIIAI0IINEe KOCMETHYeCKre MpoOaeMbl. bombIoi
BKJIaJ] B METOJUKY

MMOCTAaHOBKH 30H/I0B-KaTETEPOB BHECIIO PA3BUTHE IHIOCKOMUYECKON TEXHUKH,
MO3BOJISIONIEH

0€300JIE3HEHHO U aTPAaBMAaTUYHO OCYIIECTBIISITh 3TH MAHUITY ALK, BaxkHbIM
ATAroM Pa3BUTHUS

TEXHOJIOTUHU CTaJI0 BHEJIPEHHUE HACOCOB-UH(Y3aTOPOB, 00€CTICUMBAIOIIINX
HETPEPHIBHOE PABHOMEPHOE

BBeZIcHUE pacTBOPOB. [logada cMecu MOKET OCYIIECTBISTLCA KPYTIOCYTOYHO, 0€3
HapyIIeHUsI HOYHOTO

oTbixa. B OONBIIMHCTBE CIy4aeB 3TO MO3BOJISIET TaKkKe N30€KaTh OCIOKHEHUN B
BHJIE OLYIICHUS

MOJIHOTHI B JKENyAKE, TOITHOTHI, PBOTHI U TOHOCOB, HEPEKUX MPU MOPIIUOHHOM
BBEJICHUH COaJaHCUPOBAHHBIX CMECEH.

ITAPEHTEPAJIBHOE ITUTAHUE

OCHOBHBIC MTOHATHS



[Ton mapeHTEepanbHBIM MUTAHHEM TOHUMAIOT 0COOYI0 POPMY BHYTPUBEHHOTO
JICYCOHOTO ITUTAHUS,

o0ecrneunBaroIero KOPPEKIIMIO0 HAPYIIEHHOTO MeTaboau3Ma (TIpu pa3TunaHbIX
MaTOJIOTUYECKUX

COCTOSIHUSIX) C TIOMOIIIBIO CIEIHATbHBIX UH(PY3UOHHBIX PACTBOPOB, CIOCOOHBIX
aKTHUBHO BKJIFOYAThCA B

0OMEHHBIE MPOLIECCHl OPTaHU3Ma, KOTOPbIE BBOJSITCS, MUHYS
KEITyIOYHOKUIIIEYHBIN TPaKT

B npakTuke n11000r0 Bpaua UMEIOT MECTO CIydau, KOTJia 1o TEM WUJIU UHBIM
MpUYUHAM Yy OOJIBHBIX

BO3HUKAET CYIIECTBEHHBIN Ae(UIINT MUTATEIbHBIX BellecTB. Baxuenmen
MPUYAHON BO3HUKAIOIIETO

neduinTa SBISETCS HEBO3MOKHOCTh UCIIOIb30BaHUSI HOPMAJIBLHOIO NMEPOPATHLHOTO
croco0a MUTaHUs B

Cllyyasx, Korja 00JIbHOM: 1) HEe B COCTOSIHMM MPOrIaThIBaTh MUIILY, 2) HE
MIEPEHOCHUT €€ UK 3) He CIOCOOEH MepeBapuBaTh MUIIY, TOCTYHAIOIIYIO
SHTEpaIbHBIM ITyTeM. Eciu uMeeTcst BO3BMOKHOCTD, MUTATEIHHYIO

MOAAEPKKY HEOOXOAMMO OCYIIECTBIISITH C TOMOIIIBIO

30H/1a, IOTOMY YTO MOCTYIUICHUE MUTATENbHBIX BEIIECTB HEMOCPEACTBEHHO B
KPOBOTOK, MUHYSI

SHTEPATbHBIN MyTh, IPUHIUIIUAIBHO HEPUZUOJIOTUYHO JIJIs OpPraHU3Ma, TaK KaK
MIPU STOM OHHM OOXOJSIT BCE 3allIUTHBIE MEXaHU3MBbI OPraHOB, KOTOPbHIE
OCYILECTBIISIIOT PYHKIIUU PUIBTPOB

(>xemymo4YHoO-

KHUIIIEYHBIA TPAKT, IEYeHb) U TpaHchopmaTopoB. OTHAKO TEM OOJIBHBIM, KOTOPHIE
HE MOTYT PUHUMATh

MUIY OOBIYHBIM CIIOCOOOM, HE MOTYT 3((HEeKTUBHO a0COPOUPOBATH MUTATEIbHbBIE
BEILIECTBA UJIU UX

COCTOSIHUE yXY/IIAETCS MPU KOPMIICHUH Yepe3 POT, MOKA3aHO YACTUUHOE WIIH
MOJTHOE MUTaHUE

MapeHTepaIbHbIM ITyTEM JI0 T€X MOP, IOKa OHU HE OYyAYyT B COCTOSIHUM MPUHUMATD
MUY Yepe3 POT U yCBaUBaTh €€.

[TapeHTepanbHOE MUTAHUE AaKE MPU TIIATSIBHOM KOHTPOJIE HE UCKITIOUAET
BO3MO>XHOCTH BO3HMKHOBEHUS OCJIOXKHEHU. [[03TOMY €ro mo BO3MOXKHOCTH
OBICTpEE OTMEHSIOT.

Bupl mapeHTepanbHOro MUTaHUS

[To 06beMy mapeHTepaibHOE MUTAHUE OAPA3AEISAIOT HA MOJTHOE U YACTUYHOE.
[TonHOE mapeHTepaibHOE MUTAHUE



[Tonnoe napentepanbHoe nutanue (I1I111) 3aknrogaeTcs BO BHyTPUBEHHOM
BBEJICHUU BCEX

KOMIIOHEHTOB MUTaHUs (a30Ta, BOABL, SJIEKTPOIUTOB, BUTAMUHOB) B KOJIMUECTBAaX
Y COOTHOLICHHUSIX,

HanOosee OJIM3KO COOTBETCTBYIONIUX MOTPEOHOCTSIM OpraHu3Ma B JAHHBIN
MOMEHT. Takoe nmuTaHue, Kak IpaBUIO, HY»KHO MPH MOJIHOM U

nutenbHoM rosioganuu. Lens I — koppekuus HapyLIeHn BCcex

BUJIOB OOMEHA.

[TokazaHus AJisi MOJTHOTO MAPEHTEPATIBHOTO MTUTAHUS

Kax yxe rosopunocs Boite, [T mokazano 00i1bHBIM, KOTOPbIE HE MOTYT, HE
JIOJKHBI WU HE

XOTSIT MUTAThCS SHTEPATIbHBIM ITyTeM. K HUM OTHOCSTCS ClIeIyIONINE KaTerOpuu
MalUeHTOB:

1. BonbHble, He cTOCOOHBIE HOPMAJIBHO MPUHUMATh WM YCBAUBATh MHUIILY.
[Ipu nquarnocrtuke

HEJIOCTATOYHOCTH MUTAHUS YUYUTHIBACTCS HAIMYKE Y OOJIBHOTO MBIIIIEYHOTO
HCTONICHUS,

rUnoanb0yMuHeMun, 0€30€IKOBBIX OTEKOB, YMEHBIIIEHUE TOJIIIUHBI KOXKHOMN
CKJIQJKU U CYILIECTBEHHOE

CHU)KEeHHE Macchl Tena. Ho n30aupoBaHHOE CHUKEHUE MACChl TeJla HE CIEyEeT
paccMaTpHuBaTh KaKk

MPU3HAK HEIOCTATOYHOCTH MUTAHUSI, TOCKOJIbKY HAJTUYUE OTeKa WU
MPEABIAYIIETO OKUPEHUS MOKET

CKpBIBaTh (PaKTHUECKH UMEIOLIYIOCS CTENEHb NCTOIIEHHS 3a11aCOB YHA0TE€HHOIO
a3oTa.

2. BosnbHbIE ¢ HCXOAHO YIOBIECTBOPUTEIBHBIM COCTOSTHUEM MUTAHUS, KOTOPHIE
BPEMEHHO (110

TE€M WJIA UHBIM MPUYUHAM) HE MOTYT MIPUHUMATH MUIILY U IJI TOT0, YTOOBI
n30eXKaTh Ype3MEPHOTO

ucronieHus, Tpedytot nposeaenus [1III1. 9To ocobeHHO BakHO TTpU
MaTOJIOTUYECKUX COCTOSIHUSX, COMPOBOXKIAIOIINXCS TOBBIIIIEHHBIM
KaTabOJIM3MOM U UCTOIICHUEM TKaHEe!

(mocneonepalOHHbIE, IOCTTPAaBMAaTUYECKHE,

CENTHYECKUE OOJBHBIC).

3. Bonbnblie, cTpagaromue 001e3ubp10 KpoHa, KUIIEYHBIMU CBUILIAMH U
MaHKPEaTUTOM.

OOBIYHOE MUTAHKE Y TAKUX OOJBHBIX 00OCTPSIET CUMITOMBI OOJIE3HH U YXYIIAET
oO11ee CoCTOsIHUE



oonpHBIX. [TepeBon ke ux Ha [T yckopsieT 3aKkUBIIEHHE CBUILEH, YMEHBIIAET
00beM BOCTATUTEIBHBIX UHPUIHLTPATOB.

4. BosbHBIE € 3aTAHYBIIEHCS KOMOM, KOIZJa HEBO3MOKHO OCYIIIECTBUTH
KOpPMJICHHE Yepe3 30H/[ (B TOM YHUCIIE MOCJE Olepauuii Ha TOJIOBHOM MO3Te).

5. BonbHbIe ¢ BBIpa)KEHHBIM THIIEPMETA00IU3MOM UJIU 3HAYUTEIbHBIMH
norepsMu Oenka,

HarpuMep y OOJBHBIX ¢ TPaBMaMU, 0KOraMH (J1aXe B CiIydae, KOrJa BO3MOXHO
OCYUIECTBIATH OOBIYHOE TUTAHUE).

6. JI71st ocy11eCTBICHHS MUTATENBHON NOIIEPKKH OO0IBHBIX, TOTYYarOIIHX
TEpAaInIo 10

MOBOJ1Y 3JI0KQYECTBEHHBIX OIyX0JIei, 0COOEHHO KOTI'/1a HEJOCTATOYHOCTh MUTAHUS
o0ycnoBeHa

CHM)KEHUEM NOTpeOsIeHHs NUIIK. YacTo NOCIeCTBUAMHE XUMUOTEPAINH U
Jy4€BOIO JICYEHUS SIBISETCS

AHOPEKCHS U BOCHAJIEHUE CIU3HUCTBIX 000JI0UEK JKENTyA0YHO-KUIIEUHOT O TPAKTa,
YTO OrPaHUYUBAET BO3MOKHOCTU SHTEPATIBHOTO MUTAHUS.

7. Bo3moxuno nposeaenue [ uctomeHHbIM O0JIBbHBIM MEpE]T MPEACTOSITUM
XUPYPrUYECKUM JICYEHUEM.

8. Bbonwnbie ¢ ncuxnyeckoit anopekcueil. I y Takux 60abHBIX
HE00X0AMMO, TOCKOJIbKY

TEOPETUYECKH OIPaBJAHHOE 30H/I0BOE MUTAHUE T10]I HAPKO30M TauT B cede
ONaCHOCTH, CBA3aHHBIC HE

TOJIBKO C OCJIO)KHEHUSIMHA HAPK03a, HO M C BO3MOKHOCTBIO BOSHUKHOBEHUS
JIETOYHBIX OCJIOKHEHHUN M3-3a MOIAJIAHUS TULIU WU XKEITYT0YHOTO
COZIEP’KUMOTO B JbIXaTEJIbHBIC ITyTH.

YacTtnyHOE mapeHTEPAIBHOE TUTAHNE

YacTnyHOE MapeHTEPAIBHOE MUTAHNE YaIE BCETO SABIIAETCS AOIOJHEHUEM K
DHTEPATBHOMY

(ecTeCTBEHHOMY WJIA 30HJ0BOMY), €CJIU C TOMOIIIBIO MOCIETHETO HE
o0ecreuynBaeTcs MOJTHOrO MOKPBITHS

nepuUrTa TUTATENbHBIX BEUIECTB, BOZHUKAIOLIETO B CUJTy TAKUX NPUYMH, Kak: 1)
3HAYUTEIBbHBINA POCT

AHEpro3arpar; 2) HU3KOKaJopuitHas JueTa; 3) HEMOJIHOILICHHOE YCBOSHUE MUILU U
T.J.

ITokazaHus 11 YACTUYHOTO NapPEHTEPAIBHOTO TUTAHUS

YacTtnyHOE napeHTEPANIbHOE MUTAHNE ITOKA3aHO B TEX CIy4asix, KOraa
SHTEpAJIbHOE NINTAHUE HE

JaeT JoJKHOTO d(dekTa n3-3a HapyIICHUS] MOTOPUKU KUIIIEUHUKA WU
HEJIOCTaTOYHOT'0 YCBOEHUS



MATATEIbHBIX BEIIECTB B MUILIEBAPUTEIILHOM TPAKTE, & TAKKE, €CIIM YPOBEHb
KaTaboJIM3Ma MPEBBIIIAET IHEPTETUYECKUE BO3ZMOKHOCTU OOBIYHOTO

MMATAHUS.

[lepeuenb 3ab0sieBaHUM, TPU KOTOPHIX MOKA3aHO MPOBEJAECHNUE YACTUYHOTO
MAPEHTEPATBHOTO TUTAHUS:

sI3BEHHAs1 00JIE3Hb KETyAKa U A3BeHHAasi 00JIe3Hb JBEHAAIIATUIIEPCTHON KUIIIKU;
MaTOJOTHs OPraHOB TeNaTOOMIMAPHONU CUCTEMBI C (PYHKIIMOHAIBHOM
HEJIOCTATOYHOCTHIO

MICYCHU;

pasnuuHbie GOPMBI KOJUTA;

OCTpbI€ KHUIIIEUHbIe UHPEKINU (AU3EeHTEepUsl, OPIOMIHON TU();

BBIPaKEHHBIN KaTabOJIM3M B paHHEM MEPUO/IE MTOCIE OOIBIINX BHEOPIOMIMHHBIX
OTeparuii; 0KOTH;

THOMHO-CEeNTUYECKHUE OCIIOKHEHHUS TPABM;

CEICUC; TUTIEPTEPMHUS;

XPOHUYECKHE BOCTIAIUTENIbHBIE MPOIECCHI (a0CIECCHI JIETKOTO, OCTEOMHUETUTHI U
ap.);

OHKOJIOTUYECKHUE 3a00JI€BaHMS; BHIPAKEHHBIE

AHJI0- U SK30TOKCUKO3bI; TAKEIbIE

3a00J€BaHUSI CUCTEMBI KPOBH; OCTpasi U

XpOHHUYECKas MOYeYHask HeJIOCTaTOYHOCTb.

VYcnoBus 3heKTUBHOCTH MPOBEACHUS TapeHTepaIbHOro nutaHus s
obecnieueHust 3HPEKTUBHOCTU MAPEHTEPATHLHOTO MUTAHUS HEOOXOIUMO
BBITIOTHSATD CIEAYIONINUE YCIOBUS:

l. Hauany npoBeaeHust mapeHTepanbHOr0 MUTAaHUS JTOJKHBI MPEIIECTBOBATh
MaKCHUMAJIbHO

noiHas koppekiusa OLK, BOB, kucioTHO-0CHOBHOTO cocTOosHUSA. [[omkHA OBITh
yCTpaHEeHa FUIMOKCHS,

MOTOMY YTO MOJIHOE€ YCBOCHHE KOMIIOHEHTOB MapEeHTEPATIBHOTO MTUTAHUS
MPOUCXOJIUT B a3POOHBIX

ycaoBusix. [ToaTomy B mepBbie 4achl mociae OOJbIINX TPABMATHYECKUX ONEpaIui,
0KOr'0OB, B paHHEM

MOCTPEAaHUMAIIMOHHOM TIEPUOJIE, TPU TEPMUHAIIBHBIX COCTOSTHUAX U KIIMHUYECKUX
MPOSIBJICHUSIX

BBIPAKEHHOM IIEHTpaIU3allui KPOBOOOPAIIEHUSI MOKHO MCIOJIH30BATh TOJIBKO
PacTBOPHI TIFOKO3HI.

2. CxopocThb BBEJICHHS TpenapaToB JOJKHA COOTBETCTBOBATH CKOPOCTU UX
ONTUMAJILHOT'O YCBOCHHSI.



3. [1ITIT nHaubosnee 1enecooOpazHoO MPOBOAUTH B OTACICHUU PEAHUMALINU U
WHTEHCHUBHOMU

Teparuu, rJe MOXKHO OCYIIECTBIATh KaK KPYTJIOCYyTOUYHOE JUHAMUYECKOE
HaOII0/IeHNe 3a OOJIbHBIM, TAK U COOTBETCTBYIOIIUN KOHTPOJIb 32

3 PEKTUBHOCTHIO MEPOTIPUSITUH.

4. B pacuere cyToUHOU KaTOPUHHOCTH NAPEHTEPATBHOIO MUTAHUS BKJIAT
OeJika He JTOJKEH

YUYUTHIBATHCSI, KOO B MPOTUBHOM CIIy4ae HEJJOCTATOK SHEPTUU MPUBENET K
CKUTaHUIO AMUHOKHCIIOT U MPOIIECCHI CUHTE3a HE OYIyT peain30BaHbl B
MOJTHOM OOBbEME.

3. [TapeHnTepanbHOE MUTAHUE AOJKHO OBITH aICKBATHBIM,
ne(UIMTHO3aMECTUTEIBHBIM, YTO

TpeOyeT COOTBETCTBYIOIIUX UCCIEOBAHUM MEpe/l HAualloM U MTOCTOSTHHO BO BpeMsI
JIeYEHUS.

[1yTu BBeZieHUS MAPEHTEPATIBHOTO TUTAHUS

KareTepuzanus neHTpaIbHbIX BEH. DTOT MyTh BBEJEHUS MMO3BOJISIET BIUBATh
KHUJIKOCTH JIF000M

OCMOJISUIBHOCTH ¥ CBOAUT K MUHUMYMY HEOOXOJIUMOCTh B IIOBTOPHBIX
BeHenyHKIMsAX. OHAKO eciu

KaTteTep OyJeT BBEJCH HEMPABUWIBHO U 32 HUM HE OyAET OCYIIECTBIISIThCS
JOJKHOTO YXO0Ja, CyIIECTBYET

PHUCK pa3BUTHS CENITUYECKUX OCIOKHEHUN U/ Wi TpoM003a. OCHOBHBIE MPUHITUTIBI
BBEJICHUS KaTeTepa U yXoJa 32 HUM:

l. KarteTepsl creayeT BBOAUTD U OCYIIECTBISATh YXO/1 32 HUMH C
COOJII0ICHUEM MPABUIT

acentuku. HeoO6XoMMo 1Moiab30BaThCs JTUIEBOM MaCKOW U CTEPUITbHBIMU
nepyaTKamu.

2. ITepen navanom III1IIT runepTOHNYECKUMU KUJIKOCTSAMU C TIOMOIIBIO
PEHTIEHOJIOTUYECKOTO UCCIEAOBAHUS ClIeTyeT yOeIUThCsl B TOM, YTO KaTeTep
HaxOJUTCS B BEpXHEH noJoit Bene. Ecnu Bepxyiika kaTerepa O0y1eT HaXOJUThCs
B KaKOW-IM00 MHOM LIEHTPaIbHON BEHE

(mampumep, B v. jugularis interna), MOXXET pa3BUTHCS TPOMOO3.

3. KateTepsl creqyeT BBOJUTH Yepe3 NPOKOJI OOJIBIION IEHTPAIbHOU BEHBI,
a He mepudepuIeCKOu.

4. KateTep Henb3s UCTIOJIB30BATH JJIs1 B3ATUS TIPOO KPOBU WIIH TSI
M3MEPEHUS IEHTPAIIbHOTO BEHO3HOTO JaBJICHUS.

5. MecTo NMyHKIUU KOXKHU CIEIYET PEeryasipHO 00padaThiBaTh JE€TEPreHTOM,
PacTBOPOM HOJIa M 3aKPBIBATH MTOBSI3KOM.



6. Karerepsl, M3roTOBIEHHBIE U3 CHIIMKOHOBOUW PE3UHBI, MPOITUTAHHOM
OapueM, He TPaBMUPYIOT BEHBI, B PE3YJIbTAaTE YETO YMEHBIIAETCSA BEPOSTHOCTD
oOpa3zoBaHuUs BOKPYT HUX (puOpUHOBOTO TpomoOa.

BnuBanue B nepudepuyecke BeHbl. DTOT MyTh BBEJEHUS Oosee Oe30MaceH, TaK
KaK TP ero

MCII0JIb30BAaHUU MEHEE BEPOSITHO Pa3BUTHE BO3AYIIHOM 3MO0IHH, CETICUCa WU
Tpomb03a. O1HaKO

BJIMBAEMbIE )XKUIKOCTU JOJKHBI OBITh N30TOHUYHBIMU WJIH JIMIIB CJ1a00
TUNEePTOHNYECKUMU. YTOOBI

00ecrneunTh BBIMTOJIHEHUE ATUX YCIIOBHM, B KaueCTBE UCTOYHNKA HEOEIKOBOI
SHEPI'UH CJIeAYET UCTOIb30BaTh MIaBHBIM 00pa30M JIUITUIBI.

Metoauka ¥ TEXHUKA MMOJHOTO MapeHTEePaIbHOrO MUTaHUS

[TpoBenenue I1I1I1 aBnsieTcs cepbe3HBIM U CIOKHBIM JIEUEOHBIM MEPOIIPUSITUEM U
TpeOyeT cOOM0ICHHS psifia YCIOBUM.

Jlewamuit Bpay JOJKEH YETKO YCTAaHOBUTH MOKa3aHus K nposeaeHuto [111I1 n
3a(MKCUPOBATh ATO B UCTOPHUH OOJIE3HU WM CIIELIUAIBHON KapTe.

Omnpenensisi nokazanus u ycinosus st nposeaeHus [I1I1, cienyer yuuThiBaTh
XapakTep OCHOBHOM

Y CONMYTCTBYIOIIEH MaTOJIOTUH, BBIACISIS BEIYIIUN CUHIPOM, TPEOYIOIIHIA
MEePBOOYEPETHON KOPPEKIIHH.

[IpenBapuTenbHO HEOOXOIUMO IPOU3BECTU PACUET CYTOYHBIX NOTPEOHOCTEM
MalueHTa B SHEPIruu,

a30Te, KUJIKOCTH, SJIEKTPOJIUTAX U BUTAMUHAX.

ba3oBbIil OpPUEHTUPOBOUHBIN pacueT CyTOUHOU MOTPEOHOCTH MOKET OBIThH
IIPOU3BEJEH 1O

cnenuanbHeIM Tabnunam. B npouecce nposeaenus [T ocymecTBasercs
HE00X0IMMasi KOPPEKTUPOBKA HA OCHOBAHUHU JIAHHBIX, TTOJIy4Ya€MbIX HPH
KOHTPOJIBHBIX HcciienoBaHusx. CocTaBisieTcsi CyTouHasi HHY3MOHHAs
porpamma, rie yKa3blBatoTCsl METOJI U TIOCJIEI0BATENbHOCTD BBEACHUS
MpenapaToB, CKOPOCTh UX BBEJACHUSI U 00bEMBI pAaCTBOPOB ISl UHPY3UH,
HEO0OXOIMMbIE METMKAMEHTO3HBIE JIOTOTHEHUSI, BPEMS U XapaKTep KOHTPOIbHBIX
1a00paTOPHBIX

UCCIIEIOBAHUM U ONpeIeTICHUs MOKa3aTeie reMOIMHAMUKHY, JIbIXaHus,
TeMIEPaTyphl U JIp.

CyrouHas uH(Qy3UOHHas mporpamma ohopmIsieTcs TM00 3aMUChi0 B UCTOPUHI
0oJie3HH, TMOO0 3aMOJIHEHUEM CIIEIIMATBHON KapThl HapeHTEPATHLHOTO

MUATAHUS.

3ateM noa0MpParOTCsl COOTBETCTBYIOIINE MTPENapaThl C y4ETOM MX COCTaBa U
CBOMCTB, a TaKXe 3a/1a4 UH(PY3UOHHOU TEepaInH.



TexHudyeckre 0COOEHHOCTU 0OECIIeUeHUs MapeHTEPATIHLHOTO TUTAHUS
MPAKTUYECKU HE OTIMYAIOTCS OT 0COOCHHOCTEH 00X METOI0B

uHdy3uonnou tepanuu. [Ipu npoBenenuu III1I1 Bo3Hukaet

HEO0OXOJIMMOCTh B OJIHOBPEMEHHOM U PAaBHOMEPHOM BBEJICHUU

OOJIBIIIOTO KOJIMYECTBA PA3HOPOIHBIX IO CBOMCTBAM MHIPEAUEHTOB (YTJIEBOIbI,
O€JIKH, KUPBI U T.J.), UTO

CO3/1a€T ONpECIICHHbIE TEXHUUECKUE 3aTpyiHeHus. [IpsiMoe cMennBanue
pacTBOPOB BO (pirakoHax

HEJIOMyCTUMO, MO0 MPHU UX pazrepMeTru3aluy HapyIIaeTcs CTEPUIbHOCTD
npenaparos. [Toatomy

CMEIIMBaHUE MPOU3BOIUTCS HEMOCPEACTBEHHO B MUH(GY3MOHHOU CHCTEME MTyTEM
WCIIOJIb30BaHUs CTICIIUATbHBIX TPOMHUKOB, BMOHTUPOBAHHBIX BBIIIE
WHBEKIIMOHHOMN UTJIbI

(karerepa). MoXHO Takxke

o0beIUHUTH ABE (WK O60Jee) 0JHOPa3oBbie cUcTeMBI. [Ipu Hanunu
nep(dy3MOHHBIX HACOCOB-/I03aTOPOB UX YCTAaHABIMBAIOT HIXKE

MecTa 00bEIUHEHUS CUCTEM.

CrnemyeT NoA4epKHYTh, UYTO TAKOW METO UH(PY3UU MPEINOYTUTETbHEE
pa3nenbHOro,

MOOYEPETHOTO BBEJICHUSI IPENapaToB, MOCKOJIBbKY MO3BOJIIET YMEHBIIUTh
OTPULATEIIbHBIE TTOCIEACTBUS TAKOW K€ MOOYEPETHON NEPECTPOUKHU
MeTa0oIM3Ma Ha KaXK/IbIi U3 BBOJUMBIX HHTPEIUEHTOB. DTO

KacaeTcs MPaKTUYECKH BCEX MHOTOKOMIIOHEHTHBIX CMeCel U OOJBIINX M0 00beMy
uH(py3un. B Takux

ClIy4yasX peKOMEHAYETCsl CMEIIMBATh BCE HEB3AUMO/ICHCTBYIONIHNE (COBMECTUMBIE)
npenaparsl 11 UHPY3UOHHOU Tepanuu, 0COOEHHO MPU MPOBEACHUU
napeHTepaIbHOro nutaHus. BiuBaemeie cMecu

CJIeyeT MPUrOTaBIMBATH C OOJBIION THIATEIHLHOCTBIO, 3TO MOTYT JI€JaTh TOJIBKO
CIELUANIBHO MOJATOTOBIICHHBIE (DapMaIeBTHI.

KoMnoHEeHThI MapeHTePATIbHOTO MTUTAHUS

Benymumu npenaparamu napeHTepaIbHOIO MUTAHUS SBISIIOTCS:

1) aMMHOKHCIIOTHBIE PACTBOPBI, TUAPOJIN3AThI O€IKa;

2) pacTBOpHI YIIEBOIOB;

3) KUPOBBIE AMYJIBCUU; 4) pACTBOPHI ATEKTPOIUTOB; 5) BUTAMUHBI.

J171s1 KaueCTBEHHOTO YCBOCHHUSI BEIIECTB, BBEJICHHBIX MAPEHTEPATIbHO, K OCHOBHOM
CXeMe MapeHTePaIbHOIro MUTAHUS MOJKIIOYAIOT aHA00TMYECKUE CTEPOUTHBIE
TOPMOHBI.

benku, 6e 1KkoBbIE TpenapaThl © AMUHOKHUCIOTHBIE CMECH



HopmanbHo (GyHKIIMOHUPYIONIUN OpraHu3M CTPEMUTCS MOJIEPKUBATH OEIKOBOE
paBHOBECHE, T.€. MPUXOJ] U pacxo]] OEIKOB MOYTH coBnaatoT. [loctymnenue
O€JIKOB B OPTaHU3M U3BHE TPOUCXOUT

UCKJIIOYUTENRHO ¢ nuiiei. [loaTomy, eciiu UMeeT MecTo HEJJOCTaTOUHOE
notpedaeHne OEITKOBBIX

MPOAYKTOB, a TaKXKe MPHU OOJIBIIIOM pacxojie OeKOB HEM30E€XKHO pa3BUBAECTCS
OTpHULIATEIIbHBINA a30TUCTHIN

Oananc. Bo3aMOXXHBIMY MPpUYMHAMU MOBBIIIIEHHOT'O PACX0JA0BaHUs OEJIKOB
SIBJISIIOTCS] IOTEPU KPOBH,

MUIIEBAPUTENHHBIX COKOB, OOMJIbHAS SKCCYAAIUs MPU 0KOTax, HATHOUTEIbHBIE
npoiiecchl (abCIeccol,

OpOHXO03KTa3bl U T.11.), Auapes u ap. KpoMe norepu 6€1KOB € KUJIKOCTIMU
OpraHu3Ma eCTh €Ille OJUH MyTh, BeAyIIUi K 1ePuuTy OeJIKOB — YCUIICHHE
KaTa0OJIMYECKUX ITPOIECCOB

(runeprepmus,

MHTOKCHUKAIIUS, CTPECCOBBIE U TOCTCTPECCOBBIE — MOCICONEPAIMOHHBIE U
MOCTTpaBMaTH4eCcKue — cocTosiHus ). [lorepu GeIKOB MOTYT HOCTUTaTh MPU 3TOM
3HAYUTENBHBIX HUQP: 10 10-18 1 3a cyTKH.

Bo3nukHoBeHue 0enkoBoro AeduinTa npeacTaBisieT co0oil BecbMma
HEeXeaTeIbHOE SBJIICHUE, TOITOMY

HEO0OXOJIMMO CBECTH K MUHUMYMY BO3MOKHOCTh €TI0 Pa3BUTHS, & €CIIU ATOTO
MNPEeJOTBPATUTh HE YAAI0Ch, TO IPUHUMAIOT MEPHI K BOCCTAHOBJIEHUIO
HOPMAaJIbHOTO a30TUCTOrO Oailanca. A30TUCTBI KOMIIOHEHT B palioHe
MapeHTepaIbHOIO MUTAHUS MOXKET OBITh MPEICTABICH

TUApOIU3aTaMu O€IKa U aMUHOKUCIOTHBIMU CMECSIMU, MTOTy4aeMbIMU ITyTEM
cuHre3a. Kak roBopunoce

paHee, UCIOJIb30BaHue ISl MapEHTEPATbHOTO MUTAHUS ITPENnapaToB
HepacuIeIJIeHHOro Oenka (IJ1a3Mbl,

MPOTENHA, aTb0OyMIHA) MaI03(P(HEKTUBHO B CHITY CIUIIKOM OOJBIIOTO NEpUoaa
noyypacrnaja

AK30TeHHOTO0 Oenka. bonee onpaBaaHo UCMOIb30BaHUE AMUHOKUCIOTHBIX CMECEH,
13 KOTOPBIX 3aT€M CUHTE3UPYIOTCS CIIEHU(PUUECKUE OpTraHHbIE OCNKU.
AMUHOKHCIIOTHBIE CMECH JIJIsl MAPEHTEPATbHOTO MUTAHUS JIOJKHBI OTBEYATh
CIEAYIOIIUM TPEOOBAHUSIM:

1)  conepxarh afeKBaTHOE M COAJTaHCUPOBAHHOE KOJIUYECTBO

3aMEHUMBbIX U HE3aMEHUMbIX aMUHOKUCJIOT;

2)  OBITh OMOJIOTMYECKHU aJICKBATHBIMHU, T.€. YTOOBI OPTaHU3M MOT
TpaHCHOPMHUPOBATh AMUHOKHUCIIOTHI B COOCTBEHHBIE OCIIKH;



3)  He BbI3BIBaTh MOOOYHBIX PEAKIIUN MOCIE UX TOCTYIICHUS B

cocyauctoe pycio. 3 pacTBOPOB CHHTETUUECKUX aMUHOKHUCIIOT

HauOOoJIbIIEE PACIPOCTPAHCHUE TTOJTYUYUIIU TaKHUE

npenaparsl, kak Mmopuamun C-2, Mopunpos (Anonus), ansee3un (OPT'), BamuH,
bpeamun (I1IBerus),

nonuamuH (Poccust), amunoctepun (Haemopharm), azonytpuin (®panuus). ITi
PacTBOPHI OKA3bIBAIOT

BBIPAKEHHOE MOJIOKUTENIHHOE BIIUSIHUE HA OCITKOBBIA 00MEH, o0ecrieunBasi CHHTE3
O€JIKOB U3 BBEJICHHBIX

AMUHOKUCJIOT, MOJOKUTEIbHBIN a30TUCTHIN OanaHC, CTAaOMIN3alI0 MacChl Tela
6onbHOr0. Kpome 3T0Or0

AMUHOKHUCJIOTHBIE CMECH 00J1aJIal0T 1€3MHTOKCUKAIIMOHHBIM JICHCTBUEM 3a CUET
CHUKEHUS

KOHIICHTpAI[Ui aMMHaKa, KOTOPBIN CBS3bIBAE€TCS C 00Pa30BaHUEM HETOKCHUYHBIX
MeTa00JIUTOB — IITyTaMHUHA, MOYEBHUHBI.

['uaponuzarsl 6enka, UCTIONb3yeMbIe IJIs MAPEHTEPATbHOTO MUTAHUS, SABJISIOTCS
pacTBopaMu

AMUHOKHCJIOT U MPOCTEUIINX MENTUJIOB, MTOTYyYaeMbIX MIPU THAPOIUTUUECKOM
pacuiernieHuu

rE€TEPOTr€HHBIX OEJIKOB dKUBOTHOT'O WJIM PACTUTEIIBHOTO IIpoucxoxaeHus. 13
MpenapaToB 3TOTO psija

HauOOJIbIIIEE PACTIPOCTPAHEHHUE B HAIIEH CTPaHE MOJIYUYUIIA PACTBOP THAPOIU3UHA
Y €ro aHajor

amunoco:n (I1Isemus). ['uaponu3zatel 6€1KOB, TPOU3BOIUMBIEC Y HAC B CTPAHE,
3HAYUTEIBHO XYXe (110

CPaBHEHUIO C AMUHOKHUCIOTHBIMU CMECSIMU) YTHIIM3UPYIOTCSI OPTaHU3MOM U3-3a
HaJU4us B HUX

BBICOKOMOJIEKYJIAPHBIX (pakiuii nentu0B. HemocTaTouHo MoaHas UX OYUCTKA OT
MIPUMECEN BBI3BIBAET

MIpU UX IPUMEHEHUH MOO0YHBIE peakiiuu. B To ke Bpemsi CpaBHUTEIHHO HU3KAas
KOHIIEHTpaIus

a30TUCTBIX KOMIIOHEHTOB (0K0JIO 5%) 00yCIOBIMBAET BBE/ICHHE MOBBIIIEHHOTO
o0beMa XKUJAKOCTHU B

OpraHu3M, 4TO KpailHe HexXeIaTeabHO, OCOOEHHO y OOJBHBIX B TSAXKEIOM
COCTOSIHUHU.

HpOTI/IBOHOKaSaHI/IH K BBCACHHIO THAPOJIU34aTOB OeJIKa 1 aMUHOKHUCIIOTHBIX
CMecel: HapyoicHue (I)YHKI_II/II/I INCYCHHU U ITIOYCK — IICYCHOYHAA U ITOYCYHAasn
HEOOCTAaTOYHOCTBD, JTFOOBIE (1)OpMBI AcruapaTtaliui; IIOKOBBIC COCTOAHUA,



COCTOSIHUSI, COITPOBOXKIAIOIIUECS TUIIOKCEMUEH; OCTpPhIE

reMoJAMHAMUYECKUE HapyIIeHUs; TPOMO0IMOOINYECKUE OCIIOKHEHHUS;
BBIpaXKEHHasl CepJieuHasi HEJ0CTATOYHOCTh; COCTOSIHUS, ITPU KOTOPBIX
3aTPYyJHEHO JUIUTENIHHOE KalelbHOE BIMBAHUE.

JKupoBsle sMynbcHn

’KupoBble SMyIbCHUU MTPU MPOBEICHUH apEHTEPAIHHOTO MUTAHUS TTOJTYYUIN
IIUPOKOE

pacrpoCcTpaHEHUE B CHIIy TOTO, YTO OHU SBJISIIOTCS] BRICOKOKAJIIOPUHHBIMU
AHEPreTUYECKUMU IIpenapaTaMu, a 3TO 1a€T BO3MOXKHOCTb

OTPaHUYMBATHCSA CPABHUTEIHHO HEOOJBIIUM 1O 00BEMY

BBEJICHUEM KUJIKOCTH IIPU BOCIIOJIHEHUHU 3HAUUTEIHHON YacTH Ie(PUIIUTA SHEPTUU
opranusMma. LleHHOCTh

YKUPOBBIX IMYJIbCHI €I1l€ U B TOM, UTO OHU UMEIOT B CBOEM COCTaBE HEOOXOUMBbIE
AKUPHBIE KUCIIOTHI

(JIMHOJIEBY10, JIMHOJIEHOBYIO, apaxuioHOBY10). [To pacuetam Wretlind (1972),
ONTUMAaJbHasl 1032 )KUPOB B KIIMHUYECKUX YCIOBUIX COCTaBisieT 1-2 r/kr

Macchl T€Ja 3a CYTKH.

BBenenue ;KUpoBbIX 3MYJIbCUI B U30JIUPOBAHHOM BHUJIE HELIEIECO00PA3HO U JaXKe
HETOJIE3HO,

MOTOMY UTO BEJIET K KeToauua03y. s mpeaynpexxaeHus moJIo0HOTO OCIOKHEHUS
HE00XO0AMMO

MCIIOJIb30BaTh JTUMUIHO-TIFOKO3HBIM PACTBOP C COOTHOILIEHUEM YHCIIa KaJOPUi,
MOJIy4aeMbIX OT TOTO U

IPYTroro MCTOYHHUKOB 3HEPTHH, paBHbIM 1:1. Takoe coueranue BemecTn mo
Ka4ueCTBY HAIIOMUHAET

HOPMAaJBHYIO IUETY, a 3TO MPEyNpEekKAaeT pa3BUTHE TUIIEPUHCYIMHEMUU,
runepriukemut (Jeejeebhoy, Baker,1987).

N3 ucnonb3yeMbIx B Hallel cTpaHe HauOoIbIIee pacCIpoCTpaHEHUE TTOTYYUIU
npenapaThl UHTPAIUIUA U TUMOPYHANH. JJOCTOMHCTBOM UHTpAIUIUAA

SBJISIETCA TO, YTO B

20% KOHIIEHTpalMu OH U30TOHUYEH IJIa3M€ U €r0 MOKHO BBOJAUTH JAXKE B
nepudepuueckre BeHbl. [I[poTHBOMOKa3aHUS K BBEICHHUIO dKUPOBBIX IMYJIbCHUI B
OCHOBHOM TaKHe€ K€, KaK U JIJIs1 BBEJCHUS

0eJIKOBBIX pacTBOpoB. Hasio MOMHUTH O Hellesieco00pa3HOCTH BBECHUS X
OOJIbHBIM C TUIIEPIUTIUIEMUEN U AUA0ETUKaM.

PacTBOpE! yriieBonoB

VYTreBoAbl UCTIONB3YIOTCA JIJIsl TAPEHTEPATbHOIO MUTAHUS B CHIIY TOTO, YTO OHU
SBJISIIOTCS



HauOoJiee JOCTYITHBIMU UCTOYHUKAMHU SHEPTUU ISl opranu3Ma 6osbHOro. Mx
AHEPreTUYecKas IIEHHOCTh

cocTaBisieT 4 KKaj/r. YUUThIBask TO, YTO CyTOUYHAs MOTPEOHOCTh B SHEPTUU
cocrasiseT okoao 1 500-2

000 kxaj, TO CTAHOBUTCS MOHATHOU MPoOJIeMa U30JIUPOBAHHOTO MPUMEHEHUS
YIJIEBOJIOB TS €€

nokpeITus. Ecnu nepeBecT pacuetr Ha U30TOHUYECKUM pacTBOP TITHOKO3bI, TO JJIs
3TOro MoTpedyercs

nepeauTh He MeHee 7—10 J1 dKUIKOCTH, YTO MOKET MIPUBECTU K TAKUM
OCJIOKHEHMSIM, KaK TUIIEPTUApPATALIMS, OTEK JIETKUX, CEPICUHO-

cocynucteie HapyuieHus. [I[pumenenue xe 0ojiee KOHIEHTPUPOBAHHBIX
PacTBOPOB TIIFOKO3bI UPEBATO OMACHOCTHIO

BO3HUKHOBEHUS TUIIEPOCMOISIPHOCTH TUIa3MBbl, a TAKXKE pa3ApakeHHUEM UHTHUMBbI
BEH C pa3Butuem (aeduToB U TpoMOOQIeOUTOB.

J171st TOrO 4TOOBI UCKIIFOUUTH OCMOTHYECKUM TUYyPE3, HENb3sl JOMYCKaTh
MPEBBIIIEHUS] CKOPOCTH

BIMBaHM TTH0K03bI Oosiee 0,4—0,5 r/kr/4. B nepeBoje Ha HU30TOHUYECKUM pacTBOP
TJIFOKO3BI 3TO

cocTaBisieT uyTh 6osiee S00 mit st 6ospHOrO Maccoit 70 kr. UToOb!
peaynpeIuTh BOZMOKHbIE

OCJIOHEHHUsI, O0YCJIOBJICHHBIE HAPYILIEHHEM TOJIEPAHTHOCTH K YTII€BOJIaM, HaJl0
N100aBISATh K pacTBOPY

IIFOKO3BI MHCYJIMH B cOoTHOEeHnH 1 EJ] mncynuna Ha 3—4 r CyXoro BemecTsa
roko3bl. Kpome

MOJIOKUTENIBHOTO BIUSHUS Ha YTHIIM3ALUIO TJIFOKO3bl UHCYJIMH UTPAET BAKHYIO
poJib B aOCOpOLIUY AMUHOKHUCIIOT.

Cpen MHOTOYHCIIEHHBIX YTJIEBO/IOB, CYLIECTBYIOIIUX B IPUPO/JIE, B MPAKTUKE
MapeHTepaIbHOTO

MUATAHUS TPUMEHSIOT TJIIOKO3Y, PpYyKTO3y, COPOUTOI, IIUIEPOII, NEKCTPAH,
ATUJIOBBIN aNKoroyb. Boma

[ToTpeOHOCTH B BOZE MPU NAPEHTEPATLHOM TUTAHUU PACCUNUTHIBAETCS UCXOS U3
KOJIM4Y€eCTBa

AKCKpPELIMH, HEUYBCTBUTEIBHBIX MTOTEPh, TKAHEBOM ruaparanuu. Kinuaudecku 3to
OLIEHUBAETCS 110

CJIEIYIOIUM KPUTEPHUSAM: KOJUUECTBY MOYHU U €€ OTHOCUTENIbHON MIIOTHOCTH;
AIACTUYHOCTH KOKH, BIIAYKHOCTH SI3bIKA; HATMUHUIO UM OTCYTCTBHUIO KaXKIbL;
M3MEHEHUIO Macchl Tesla. B HopMe BoJIHbIE TOTPEOHOCTH MPEBBIIIAIOT AUYPE3 Ha
1 000 M. ITpu 3TOM 3HI0TEeHHOE 00pPa30BAHKE BOJIbI HE YUUTHIBAECTCS.



[ToTepst 6eMKOB, FAEKTPOTUTOB U TIIFOKO3YpPHUS 3HAYUTEIHLHO YBEIUUUBAIOT
MOTPEeOHOCTH

opraHu3Ma B 3K30reHHOHM Bojie. Heo0X01MMO BECTH yUeT MOTEPh BOJIBI C
PBOTHBIMU MaccaMu, KaJIOM, Yepe3 KUIIIEUHbIE (PUCTYIIbI U OTBOHBIE
JIpEeHaXH.

[To nanubM Elman (1947), pekomenayercs BBoauth 30—40 M Boasl Ha 1 KT
Macchl Tena JJist

B3POCIIBIX U IeTeH cTapiiie ogHoro rojaa. Cunurtaercs, 4To HuppoBOe KOJTUIECTBO
BBOJIMMBIX KMJIOKAJIOPUN TOJKHO COOTBETCTBOBATH IU(PPOBOMY 3HAUEHUIO
o0beMa MePeIUTON KUJIKOCTH (B MUJUTHIIUTPAX).

DIIEKTPOIUTHI

DNEKTPOIUTHI SBISIOTCA HEOTHEMIIEMBIMU KOMIIOHEHTAMU TTOJIHOTO
MapeHTepaIbHOIO MUTAHUS.

Kanuii, marauit u hocdop He0oOX0AUMBI SISl ONTUMATILHOTO YAEpKaHUs a30Ta B
OpraHu3Me U Jist

o0pa3oBaHus TKaHEW; HATPUM U XJIOp — JUIsl TOAJIEPIKAHUSI OCMOJISIIBHOCTH U
KHCJIOTHO-IIEJIOYHOT'0 PABHOBECHUS: KaIblIUM — JJIsl TPEAOTBpAIlCHUS
JeMUHEepanu3auu Kocteil. [ moKpbITUSI TOTPEOHOCTH OpraHu3Ma B
ANEKTPOJIUTAX UCTIOJIBb3YIOTCS CIIEIYIOIIHE

MH(Y3UOHHBIE CPe/Ibl: U30TOHUYECKUM PACTBOP XJIOPUIA HATPUS,
cOaaHCUPOBAHHBIE PACTBOPHI

AJIEKTPOJIUTOB (JTAKTOCOJI, alleCOJIb, TPUCOIb U T.1.), pacTtBop 0,3% xmopuaa
KaJIsl, paCTBOPBI XJIOPUA, TJIFOKOHATA U JIaKTaTa KalblIMs, JIAKTaTa u
cysibdara Maruusl.

[Ipu pacuyerax oObeMa UHGY3HI paCTBOPOB IEKTPOIUTOB MOKHO MOJIH30BATHCS
TabnIuLen

CPEAHECYTOUHOM MOTPEOHOCTH B MUHEPATIbHBIX BEIIECTBAX U DJIEKTPOJIUTAX
(IToxpoBckuit, 1965; Wretlind,

1972):

CyTtouHasi nOoTpeOHOCTh

DJIEMEHT B TpaMMax B

MMOJIB/KT/CYT

Kanmit 2,5-5 0,7-0,9

Harpwuii 4-6 1,0—1.4 Kanbiuii

0,8—1 0,11

Maruui 0,3-0,5 0,04

®docdop 1,0-1,5 0,15

Xnop 5-7 1,3-1,9

Maprasnen 0,005-0,01 0,00006



[Muek 0.01-0.015 0,00003

Mens 0,002 0,000007

Moz 0,0001-0,0002 0,0000015

®Top 0,0005-0,0009 0,00007

Buramunbl

[IpoBeneHne napeHTEPAITLHOTO MUTAHUS TIPEAYCMATPUBAET UCIIOIB30BaAHUE
BUTAaMUHHBIX

KoMILIeKCOB. KoinuecTBO BUTAMUHOB, IOCTATOYHOE JIJIs1 YAOBIETBOPEHUS
CYTOUHBIX OTPEOHOCTEM, CIEyeT 100aBIATH K OCHOBHOMY PacTBOPY st
napeHTepagbHOro nutanus. [[puMeHeHne BUTAMUHOB B

palroHe onpaBJaHo PU MOJIHOM aMUHOKUCIOTHOM 00€CTIeYeHUH, B MPOTUBHOM
Cllydae OHU MPOCTO HE

YCBaMBAIOTCS, @ IKCKPETUPYIOTCA MPEUMYIIIECTBEHHO ¢ Mo4oil. Hamo Takxke
MMOMHHUTH O TOM, YTO HE

CJieyeT BBOAUTH U30BITOYHBIX KOJUYECTB JKUPOPACTBOPUMBIX BUTAMUHOB (A, D),
MOTOMY UTO IIPU ATOM

CYIIIECTBEHHO BO3PACTAET OMACHOCTh Pa3BUTHUS TMIIEPKATBIIUEMHUH U IPYTUX
TOKCHYECKUX 3(PGHEKTOB.

Cpenuss cytouHasi IOTpeOHOCTh B BUTAMUHAX MPU MAPEHTEPATbHOM NMUTaHUU (110
M.D.

Hecrtepuny, 1992).

Petrunon (But. A) 1 000mkr (3 300 ME)

Oprokansuudepoi (But. D) 5 mkr (200 ME)

Toxodepon (But. E) 10 mr

Tuamus (But. B1) 3mr

Pu6odnasun (But. B2) 3,6 mr

[Mupunokcun (But. B6) 4 mr

Hwuanun 40 mr

[TantotenoBas kuciora (But. BS) 15mr

Kobanamun 5 Mkr

®onueas kucinora 400 Mxr

BrinmyckaroTcst OT€NIbHO MpenapaTbl BOJOPACTBOPUMBIX U JKUPOPACTBOPUMBIX
BUTaMUHOB. B

MOCJIEAHUE TOJIbI TPOU3BOIAT KOMOMHUPOBAHHBIE MTPENapaThl, COJIEPKAIIUE
AMUHOKUCIIOTHI,

MUHEpAJIbHbIE 3JIEMEHTHI U TIII0K03Yy. B Halel ctpane pacTBOphl MUHEPaTbHBIX
BEILIECTB U BUTAMUHOB JJIsl TAPEHTEPATBHOTO MUTAHUS JIO MOCIETHETO BPEMEHH
He npou3Boansin. COBpEMEHHbBIN YPOBEHb HAYUHBIX MPEJICTABICHUN U



TEXHOJIOTUN UCKYCCTBEHHOTO MUTAHMS MO3BOJISIET pellaTh KIMHUYECKHUE 3a]1a4H,
HenocrynHseie enie 20-30 ner Hazan. Ctanu COBMECTUMBIMH C

YKU3ZHBIO U 1aK€ HOPMAJIbHBIM POCTOM OOIIIUPHBIE PE3EKIIUU KUIIIEYHUKA,
HECOCTOSITETLHOCTHU

JUTECTUBHBIX aHACTOMO30B, TspKenemue nopoku pazsutus XKKT. Onnako
MPEXK/JIC, YEM HOBEUIIINE

JOCTHKEHUS B 3TOU 00JIaCTH CTAHYT B Halllel CTpaHe MOBCEAHEBHOMU (1
TTOBCEMECTHOH!) peaabHOCThIO,

MPEACTOUT MPOJETaTh elle JOCTATOUHO OOJIBIION MYTh, TJIABHBIM YCIIOBHEM
KOTOPOTO SIBIISETCS

nocjieaoBaTenbHas, PyHIaMeHTanbHas U 00BEKTHUBHAS 00pa3oBaTeibHas
nporpamma.



