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NCKYCCTBEHHOE IITUTAHHUE

Konnenmuu 1 BO3MOKHOCTH

[Tpo6iieMa NCKYCCTBEHHOTO MTUTAHMSI B T€X CIydasx, KOT/Ia MalMeHT He MOXKET, He
XO0YeT UJIN HE

JIOJKEH €CTh, MO-TIPEKHEMY OCTAeTCsl B OTCUYECTBEHHON MEIUIIMHE OJTHOM U3
NepBOOYEPETHBIX. Bompocsr

KOpMJICHUS OOJIBHBIX OCTAIOTCS HA TIepr(eprur BHUMAHUS MHOTHX
PEaHMMATOJIOTOB, XOTS U3J]aHbl U

IITUPOKO W3BECTHBI KA TaIbHBIC MOHOTpaduu 1o HyTpurmosgorun (A.JI.
KocTtrouenko, 2./1. Koctuna u

A.A. Kypsiruna, A. Bpetniunga u A.B. Cymxksna). 3HakoMCTBO ¢ (PU3HOJIOTHEN HE
MEIIaeT Moa4ac

Ha3Ha4YaTh aHA0OJIUYECKHE CTEPOUIbI B OTCYTCTBHE KAaKON-TNOO MUTATENHbHOM
TOJIICPIKKH, a CPEIbl,

npeaHa3HAaYCHHbIC SISl TNIACTUYECKON aCCUMUJISIIIUY - BBOJUTH B TIEPBHIC
HECKOJIBKO CYTOK IOCIIe

KpYIHBIX onepanuid. Bce 3T mpoTuBOpeurs 1eNaloT akTyaaIbHbBIM HATOMHUHAHHUE O
HEKOTOPBIX

MPUHIIUIIAX U BO3MOKHOCTSIX COBPEMEHHOT'0 UCKYCCTBEHHOTO nuTanus. Kak u
€CTECTBEHHOE,

UCKYCCTBEHHOE MTUTAHHE JOJHKHO PEIIaTh HECKOJIBKO OCHOBHBIX COMPSIKEHHBIX
3a1a4:

NoJIIepKaHNe BOJHO-MOHHOTO OajlaHCa OpraHu3Ma ¢ Y4eTOM MOTePh BOJIBI U
AIIEKTPOJINTOB,

IHEPreTHYECKOE U MIACTHYECKOE 00ECTIeYeHIE B COOTBETCTBHH CO CBOMCTBEHHBIM
TAaHHOMY 3TaIy pa3BUTHS YPOBHIO METab0IM3Ma.

HIMeHHO cOCTOsSIHME MTUTAaHUS BO MHOTOM ONPEETsieT CIOCOOHOCTh MaIlMeHTa
HEPEHOCUTD

OOJIE3HU U KPUTUYECKUE COCTOSIHUS (B CBSI3H C TPAaBMOM, HH(EKIIUEH,
XUPYPTUUECKON Oneparueit u T.11.)

C MEHBIITUMU (HYHKIIMOHATBHBIMU TTOTEPSIMU U O0JI€€ MOJTHOU peadIuTalueH.

HccnenoBaHusi OTEYECTBEHHBIX U 3apyOEKHBIX CIIEUAINCTOB MO3BOJIMIN
BBIIBUHYTH TPH

OCHOBHBIX MPUHITUTIA HCKYCCTBEHHOTO TTUTAHUS.

1) cBOEBpEMEHHOCTh Hayaia ero MpoBEACHHUSI, TO3BOJISFOIIAS UCKITIOYUTh
pa3BuTHE

TPYJAHOOOPATUMOI KaXEKCUU;

2) OoNTUMAaTBLHOCTh CPOKOB OCYIIECTBICHUSI HICKYCCTBEHHOTO TUTAHUS, KOTOPOE B
ujeane

JOJKHO TIPOBOJUTHCS J0 MOJHOM cTabMIn3alnn Tpo(hUIecKoro craTyca;

3) nomkHa cOOMIOAATHCS aJeKBaTHOCTh HCKYCCTBEHHOTO MUTAHUS COCTOSTHUIO
HaIeHTa.

KonnuecTBo 1 KauecTBO HE3aMEHUMBIX U 3aMEHUMBIX HYTPHUEHTOB JOJHKHO
o0ecrnieuynBaTh HE



TOJIBKO 3HEPreTUYECKHUE, HO U TIACTHYECKHUE MPOLECCHI (COAEPHKATh HE3AMEHUMbIE
AMUHOKHCJIOTHI,

HE3aMEHUMBIE KUPHBIE KUCIOTHI, 3JIEKTPOJIUTHI, MUKPOIJIEMEHThI U BUTAMUHBI).
CymiecTByeT 1Ba OCHOBHBIX BHJIAa WJIM CIIOCO0OA HCKYCCTBEHHOTO TUTAHUS -
DHTEPAJIbHBIN

(30H0BBII) ¥ MapeHTEPATbHBIN (BHYTPUBEHHBIN ).

DHTEPAIbHOE HCKYCCTBEHHOE MUTAHUE

HckyccTBeHHOE MUTaHKE Yepe3 3011 ObUI0 HauboJIee NOIYJISIPHO B TOT EPUO/,
Korja

BO3MOYKHOCTH MapeHTEPaTbHOW HYTPULIMOHHOMN MOJJEPKKH ObUIH €Ile BeEChMa
orpannyeHsl. Ha

npoTsbkeHnu nocneaux 10-15 et 3a pydexom oTpaboTaHbl TPOTOKOJMHI,
CTaHJAPThI U CXEMBI,

BO3POKJIAIOIINE CTAPBIA, HO O0see PU3NOTOTHYHBINA CITIOCOO HA OCHOBE HOBBIX
MPUHIIUAIIOB U

TEXHOJIOTHYECKUX BO3MOXKHOCTEM.

[Tutanue yepe3 30H] MO-PEKHEMY TOKA3aHO, ECIIM OPAJIbHBIN TPUEM IHILH
HEBO3MOYKEH,

HaIrpuMep, MPU YEITOCTHO-TULEBBIX ONEPAIUAX, TOBPEXKICHUAX MTUIIEBO/A,
HapyIlIeHUU CO3HAHMUS,

OTKa3e OT NUIIK. TOYHBIX (OPMaTM30BaHHBIX TPAHUI] IEPEX0IA OT
NapeHTEPATBHOTO K SHTEPAIIBHOMY

MUTAaHUIO HE CYIIECTBYET; PEIICHUE BCEI1a HAXOAUTCA B KOMIETEHIIUH JIEYALIETO
Bpaya. /[is1 Toro 4ToObI

paHblIe NePEeNTH K SHTEPAITbHOMY TUTAHUIO, UCIIOJIb3YETCS YCUIIEHHOE
napeHTepabHOE MUTAHUE,

CHO0COOCTBYIOIIEE TOCTENIEHHOMY BOCCTAHOBJICHUIO (DYHKIUI MUILEBAPEHUS U
pe30pOITHH.

OcCHOBOW BO3POKIEHHUS SHTEPATBHOTO UCKYCCTBEHHOTO MUTAHUS CTalN
cOalaHCUPOBAHHBIC TUETHI

- CMECH MUTATEJIbHBIX BEIIECTB, O3BOJISIONINE KAYECTBEHHO U KOJIMYECTBEHHO
MOKPBITh MOTPEOHOCTH

OpraHu3Ma U BHIITYCKAaeMbIE B TOTOBOM K YIOTPEOIECHUIO KUIKON (hopMe WK B
BU/JIC TIOPOIIIKOB,

pPa3BOJUMBIX B BOJIE.

COanaHcupoBaHHbBIE AUETHI PA3JEISIIOT HA HU3KO- U BBICOKOMOJIEKYJISIPHBIE.
DHEProHOCUTEIISIMU

HUBKATIOJIEKYJISIPHBIX TUET SBIISIOTCS MPEUMYIIECTBEHHO YTIJIEBO/IbI, a B
BBICOKOMOJIEKYJISIPHBIX

peo0IaaroT HaTypaJIbHBIC TPOTEUHBI - MSICHBIC, MOJIOYHBIC, COCBBIE.
ConepxaHue BUTAMUHOB,

MUHEPAJIbHBIX BEIIECTB U MUKPOIJIEMEHTOB PETYJIHPYETCS B COOTBETCTBHUHU C
KJIMHUYECKON CUTYaIlUEH U

KOJIMYECTBOM OCHOBHBIX HYTPHEHTOB. BaKHBIM MPEUMYIIIECTBOM
cOAIaHCUPOBAHHBIX JUET SIBISETCS



BO3MOXXHOCTh UX UHAYCTPHUAIILHOTO MPOU3BOACTBA.
CampIM NOMYJISIPHBIM BAPUAHTOM JIOCTYNA K MUIIEBAPUTEIBHOMY TPAKTY OCTAETCS
MCIIOJIb30BaHUE HA30racTPAIbHBIX U HA309HTEPAJIbHBIX 30HA0B-KaTeTEPOB. OHU
pa3IMyYaroTCA MO JJINHE,

dbopme, MaTepuaty U3roTOBJICHHUS], MOTYT OBITh OJHOTIPOCBETHBIMU U
JBYXIIPOCBETHBIMU, C

Pa3HOYPOBHEBBIMU OTBEPCTUSAMHU, UTO MTO3BOJIAET IOMUMO MUTAHUA PELIATh P
JIPYTUX 3a/1a4.

[To-mpexxHeMy 4acTo MCIOJIb3yeTCsl HarnboJiee MPOCTOE 30HANPOBAHHE JKETYIKa
yepes HOC Win

pOT; HUHTECTUHAJILHOE BBEJICHUE 30H 12 O0JIETYAIOT pa3IuUHbIC OJIUBHL. B
IIOCJIEAHEE BpEMsI, HApsILy C

HUTEBUIHBIMU TPAHCHA3AIBHBIMU 30HJIAMH IJTUTEILHOTO UCTIOJIb30BAHUS U3
CUJIOKCAHOBOI'O KaydyyKa 1

MOJIMYpPETaHa, MOSBUINCH CUCTEMBI JIJISI IEPKYTAHHOMW 3HI0CKOMUYECKON
racTpOCTOMHH M MyHKIIMOHHOW

KaTeTepHOI €IOHOCTOMUH, PEIIAIOIINE KOCMETHYECKUE TIpoOieMbl. bombiion
BKJIaJ] B METOIUKY

MMOCTAHOBKH 30H]I0B-KaTETEPOB BHECIIO PA3BUTUE SHIOCKOMNYECKON TEXHHUKU,
II03BOJIAIOLIEH

0€300JIE3HEHHO U aTPABMAaTUYHO OCYILECTBISATh 3TH MAaHUITYJIALUHU. BaxkHbiM
ATAIlOM Pa3BUTHUS

TEXHOJIOTHH CTaJI0 BHEJIPEHUE HACOCOB-UH(PY3aTOPOB, 00€CIIEUNBAIOIINX
HEIPEPHIBHOE PABHOMEPHOE

BBeJICHHE pacTBOPOB. [logada cMecu MOXKET OCYIIECTBISITHCS KPYTIOCYTOUHO, O€3
HapyIIeHUsI HOYHOTO

oT/ibIXa. B OONBIIMHCTBE ClTydaeB 3TO MO3BOJISIET TAKKE U30€KaTh OCIOKHEHUN B
BHJIE OLIYILICHUS

MOJIHOTHI B JKEITyAKE, TOIIHOTHI, PBOTHI U IIOHOCOB, HEPEAKHUX MPU MOPIIUOHHOM
BBEJCHUU

cOalaHCUPOBAHHBIX CMECEH.

I[TAPEHTEPAJIbHOE ITUTAHUE

OCHOBHBbIE OHATHS

[Ton mapeHTEepaibHBIM MUTAHUEM TOHUMAIOT 0COOYI0 (POPMY BHYTPUBEHHOTO
J1e4eOHOr0 MUTAHHUS,

00ecTeunBaIOIIET0 KOPPEKIIMIO HAPYIIEHHOTO MeTa0oIu3Ma (MpU pa3InuHbIX
MaTOJOTUUECKUX

COCTOSIHUSAX) C TOMOUIBIO CIIEHUATIbHBIX HH(PY3UOHHBIX PACTBOPOB, CIIOCOOHBIX
aKTHUBHO BKJIFOYAThCS B

O0OMEHHBIE TIPOIIECCHI OPraHN3Ma, KOTOPhIE BBOSATCS, MUHYS JKEITyI0YHO-
KUIIEYHBIN TPAKT

B npakrtuke r0060r0 Bpaua UMEIOT MECTO CIIy4au, KOTJa 10 TeM WU UHBIM
MpPUYUHAM Y OOJBHBIX

BO3HMKAET CYIIECTBEHHBIN ACPUITUT MUTATESIbHBIX BEIIECTB. BaxHeiiei
IIPUYAHON BO3HUKAIOILIETO



nedunnTa SBIsSIeTCSl HEBO3MOXXHOCTD HCIIOJIh30BaHUSI HOPMAIBHOTO MEPOPATHHOTO
croco0a MUTaHus B

cilydasix, Korja 00ibpHOM: 1) HE B COCTOSIHUYM IIPOIJIaThIBATh MHUIILY, 2) HE
MEPEHOCUT €€ WK 3) He

Croco0eH nepeBapuBaTh MUIILY, TOCTYNAOIIYIO YHTEPAIbHBIM ITyTEM.

Ecnu umeeTcst BO3MOXXKHOCTb, TUTATENBHYIO MOAEPKKY HEOOXO0AUMO
OCYUIIECTBIISThH C TOMOIIBIO

30H/1a, TOTOMY YTO MOCTYTUICHUE MMUTATEIHHBIX BEIIECTB HEITOCPEICTBEHHO B
KPOBOTOK, MUHYS

SHTEPATBHBIN MyTh, TPUHIIUITHATHFHO HE(PU3NOIOTUIHO I OpTaHu3Ma, TaK KaKk
MPU TOM OHH OOXOJSIT

BCE 3aIUTHBIE MEXAHU3MBI OPTAaHOB, KOTOPHIE OCYIIECTBISIOT (QYHKITUU QUIHTPOB
(>KeJIyJ04YHO-

KUILIEYHBIN TPaKT, e4eHb) U TpanchopmaTopoB. OnHAKO TeM O0JIbHBIM, KOTOPHIE
HE MOTYT PUHUMATH

MUY OOBIYHBIM CTIOCOO0M, HE MOTYT 3(PPEeKTUBHO a0COPOMPOBATH MUTATEIILHBIE
BEIECTBA UITU UX

COCTOSIHUE YXYAIIAETCS MPU KOPMIICHUH Yepe3 POT, MOKA3aHO YACTUUHOE WUITU
MOJIHOE TTUTAaHUE

napeHTepaTbHBIM MMYTEM JI0 T€X MOp, TOKa OHU HE OyIyT B COCTOSHUM MPUHUMATD
MUIITY Yepe3 poT U

yCBauBaTh €e.

[TapenTepanbHOE TUTAHUE TAKE TTPH TIIATSILHOM KOHTPOJIE HE HCKITIOYAeT
BO3MOYKHOCTH

BO3HHKHOBEHUS OCJIOKHEHUH. [109TOMY €ro 1mo BO3MOXXHOCTH OBICTPEE OTMEHSIOT.
Bunabl napeHTepaIbHOTO TUTAHUS

[To 00BemMy mapeHTepaibHOE MMUTAHUE TTOAPA3ICIISAIOT HA MTOJTHOE U YaCTHYHOE.
[TonHOE MapeHTepaIbHOE MUTAHKUE

[Tonnoe napentepansHoe nutanue (I11111) 3akmouaeTcs BO BHyTpUBEHHOM
BBEJICHUU BCEX

KOMITOHEHTOB MUTaHMs (a30Ta, BOJIbI, SJICKTPOJIUTOB, BUTAMHUHOB) B KOJIMYECTBAaX
U COOTHOIICHHUSIX,

HanOoJee OJIN3KO COOTBETCTBYIONIUX MOTPEOHOCTSIM OPTaHU3Ma B JJAHHBIM
MOMEHT. Takoe muTanue, Kak

MIPaBUJIO, HY’KHO TIPH TMOJTHOM M JITUTSIIBHOM T'OJIOTaHHH.

Hens I — koppekuust HapyIIeHU BceX BUJIOB OOMEHa.

IToka3zaHus 111 TOJTHOTO MMAPEHTEPATIBHOTO ITUTAHUS

Kak y>xe rosopuiocs Boitie, [IT1I1 nokazano 601bHbIM, KOTOpPBIE HE MOTYT, HE
JIOJKHBI WU HE

XOTAT IUTAThCS YHTEPAIbHBIM IyTeM. K HUM OTHOCATCS CIIEAYIOIIMUE KAaTETOPUU
MallUEHTOB:

1. bonbHbIe, HE CIOCOOHBIE HOPMAJIBHO MPUHUMATh WK ycBauBaTh nuity. [Ipu
JUArHOCTUKE



HEJOCTATOYHOCTH MUTAHUS YUUTHIBAECTCS HATMYUE Y OOJIBHOTO MBIIIEYHOT O
MCTOLIEHUS,

TUN0aNbOyMUHEMUH, 0€30€JIKOBBIX OTEKOB, YMEHBIIIEHNE TOJIIUHBI KOKHON
CKJIAJIKU U CYIIECTBEHHOE

CHIKEHHE Macchl Tena. Ho n30MpoBaHHOE CHU)KEHUE MACChI TEJIA HE CIIEAYET
paccMaTpHuBaTh Kak

MIPU3HAK HETIOCTATOYHOCTH MUTAHUS, IOCKOJIBKY HATMYHUE OTEKA WU
HPEABIAYIIEr0 0KUPEHHUS] MOKET

CKpBIBaTh (PaKTHUECKH UMEIOLIYIOCS CTENEHb NCTOIEHHS 3a11aCOB YHIOT€HHOTO
asora.

2. BosibHBIE C HCXOAHO yIOBJIETBOPUTEIBHBIM COCTOSSHUEM IMUTAHMS, KOTOPBIE
BPEMEHHO (110

TE€M WJIA UHBIM MPUYMHAM) HE MOTYT IPUHUMATH MUILY U JIJISl TOTO, YTOOBI
n30exKaTh Ype3MEPHOTO

ucrotenus, Tpedyrot npoeaeHus [I1I1. 910 ocobeHHo BaxkHO MTpHU
MaTOJOTUYECKUX COCTOSHHUSIX,

COTPOBOXK/IAFOIIMXCSA MOBBIIICHHBIM KaTa00IM3MOM U UCTOIIEHUEM TKaHEH
(mocneomnepaloOHHBIE,

OCTTpaBMaTHUECKUE, CENTUYECKHE OOIbHBIE).

3. bonwHbie, cTpagaronue 601e3Hb0 KpoHa, KUIIEYHBIMU CBUIIIAMU U
NAHKPEATUTOM.

OOBIYHOE MUTAHKE Y TAKUX OOJBHBIX 00OCTPSIET CUMITOMBI OOJIE3HH U YXYAIIAET
o011ee CoCTOsIHUE

oonpHbIX. [TepeBoa xe ux Ha [I1I1 yckopsieT 3auBlieHUE CBUILEH, YMEHBIIIAET
00bEeM BOCHATUTEIBHBIX

UH(UIBTPATOB.

4. BoJibHBIE C 3aTSAHYBIIECHCS KOMOM, KOT/1a HEBO3MOYKHO OCYIIECTBUTh KOPMJICHUE
qyepes

30H/ (B TOM YHCJIE TIOCIIE ONepaluii Ha TOJIOBHOM MO3Te).

5. BonbHBIE ¢ BBIpaXKEHHBIM TUTIEPMETAO0TM3MOM UM 3HAYUTEIILHBIMU MTOTEPSIMU
Ocika,

HarpuMep y O0JBHBIX C TPaBMaMU, OKOTaMH (JJaxke B CiIydae, KOrJa BO3MOKHO
OCYIIECTBIISITH OOBIYHOE

MIUTAHUE).

6. 11151 oCy1IeCTBIICHHS MUTATEIHON NOIIEPKKU OOJIBHBIX, MOJYyYaIOIINX
TEparnuio 1o

MOBOJY 3JI0KQYECTBEHHBIX OMYXO0JIeH, 0COOEHHO KOTJ1a HEA0CTaTOYHOCTh MUTAHU S
o0ycoByeHa

CHU)KEHUEM NOTpeOsieHHs UK. YacTo NOCIeACTBUSIMUA XUMUOTEPANIUU U
Jy4€BOIO JICYEHUS SIBISETCS

aHOPEKCHS U BOCIAJICHUE CIU3UCTBIX 000JI0UYEK KeNTyT0UHO-KUIIEUHOTO TPAKTa,
YTO OTPAaHUYUBAET

BO3MOYXHOCTH 3HTEPAIBHOTO MMUTAHMUS.

7. Bo3moxkuo nipoeaeHue [T ucromeHHbM O0JIBHBIM MEPET MPEICTOSIIAM
XUPYPrUYECKUM JICUCHUEM.



8. bonbHeie ¢ ncuxuueckoit anopekcueit. [II1 y Takux 601bHBIX HEOOX0IUMO,
HOCKOJIbKY

TEOPETUUECKH OIPABIaHHOE 30HJ0BOE IUTAHUE 10JI HAPKO30M TauT B ce0e
OIaCHOCTH, CBS3aHHbIE HE

TOJIBKO C OCJIOXHEHUSIMH HapK03a, HO ¥ C BO3MOXXHOCTbIO BO3HUKHOBEHHUS
JIETOYHBIX OCJIO)KHEHUH U3-32

NOMAJaHUs MUILU WIN XKEJTyT0YHOTO COJEPKUMOTO B IbIXaTENIbHbIE ITYTH.
YacTruuHOE NapeHTepaibHOE MUTAHNE

YacTruuHoE napeHTepaibHOE MUTAHNUE Yallle BCETO SBISETCSA JOMOITHEHUEM K
SHTEPATLHOMY

(ecTeCTBEHHOMY MJIM 30HAOBOMY), €CJIM C TOMOIIBIO ITOCIEIHETO HE
o0ecreunBaeTCs MOJHOTO MOKPBITHS

nedumUTa MUTATENbHBIX BEIIECTB, BOSHUKAIOIIETO B CUTy TAKUX MPUYHH, KakK: 1)
3HAYUTENbHBIM POCT

JHepro3arpart; 2) HU3KOKaJOpHuilHas 1ueTa; 3) HEMOJIHOLUEHHOE YCBOSHUE UILIU U
T.JI.

[Toka3aHus A1 YACTUYHOTO MMAPEHTEPAIBHOIO IUTAHUS

YacTu4HOE NapeHTEepaIbHOE MUTAHKUE ITIOKA3aHO B TEX CIyYasx, KOrjaa
DHTEPAJIBHOE TUTAHUE HE

JaeT JOJKHOro 3¢ (eKTa n3-3a HapylUIeHUs] MOTOPUKH KUILIEYHUKA WU
HEJ0CTaTOYHOI'0 YCBOEHUS

MUTATENbHBIX BEUIECTB B MUIIEBAPUTEIBLHOM TPAKTE, & TAKKE, €CIIM YPOBEHb
KaTa0oJIM3Ma IPEBBIILIAET

HHEPreTUYECKUE BO3MOKHOCTH OOBIYHOIO MUTAHUA.

[lepeuenb 3a00J€BaHUM, TPU KOTOPBIX MTOKA3aHO MTPOBEACHUE YACTUYHOTO
NapeHTePaTbHOTO

NUTAHUA:

si3B€HHas1 O0JIE3Hb JKETyAKa U sI3BeHHasl 00JI€3Hb ABEHAILATUIIEPCTHON KHUILIKHY;
NaTOJIOTUS] OPTaHOB TeNaTOOUINAPHON CUCTEMBI ¢ (PYHKIIMOHATIBLHON
HEJ0CTaTOYHOCTHIO

NICYEHU;

paznu4Hbie (HOPMBI KOJUTA,;

OCTphI€ KUIIEUHbIE MHPEKINH (IU3eHTepUs, OprOITHON TU();

BBIPKEHHBIN KaTa0o0JIM3M B pAaHHEM MEPUOE MOCe O0NbIINX BHEOPIOIIMHHBIX
OTepalnii;

OKOT'H;

THOMHO-CENTUYECKUE OCIIOKHEHUS TPABM;

CETICHC;

TUIEPTEPMUS;

XPOHUYECKHE BOCHANUTEIbHBIE POIECCHI (a0CIECCHI JIETKOr0, OCTEOMUETUTHI U
Ip.);

OHKOJIOTHY€ECKHe 3a00JIeBaHMs;

BBIPAKEHHBIE YH/I0- U 3K30TOKCUKO3BI;

TsKeEJbIe 3a00JI€BaHMs CUCTEMBI KPOBHU;



OCTpasl U XpOHUYECKas [TOYEeYHast HEJOCTATOYHOCTb.
VYcenoBust 3¢ HEKTUBHOCTH NPOBEEHUS MAPEHTEPATBHOTO TUTAHUS

st o6ecnieyenus 3¢(HeKTUBHOCTH MapeHTEPATIbHOTO MUTAaHUS HEOOXOIUMO
BBITIOJIHSATH

CIEAYIOIINE YCIOBUS:

1. Havany npoBefeHus napeHTEPATBHOTO MUTAHUS TOJKHBI PEIIIECTBOBATh
MaKCHUMAJIbHO

nostHast koppeknus OIIK, BOB, kucimoTHo-0CHOBHOTO cocTosiHuA. JloKHA OBITH
yCTpaHEHa TUIOKCHS,

MOTOMY YTO MOJIHOE€ YCBOCHHE KOMIIOHEHTOB IMAPEHTEPATIbHOTO MUTAHUS
IIPOUCXOJIUT B a3pOOHBIX

ycioBusix. [loaTomy B mepBbIe 4achl MOCe OOJIBIIUX TPABMATHUECKUX ONEpaIui,
0KOT'OB, B paHHEM

MOCTPEAHUMALIMOHHOM MEPHUOJIE, P TEPMUHAIBHBIX COCTOSIHUAX U KIMHUYECKHUX
MPOSIBJICHUSIX

BBIPOKEHHOM IIEHTPAIM3AI[MH KPOBOOOPAIIIEHHS MOKHO UCTIOIh30BaATh TOJIBKO
pacTBOPHI TIIFOKO3BI.

2. CKOpOCTb BBEJEHUS MPEMAPATOB JI0JKHA COOTBETCTBOBATH CKOPOCTH UX
ONTUMAJIBLHOTO

YCBOCHHUS.

3. IIIIT naubomnee 1enecooOpa3HO NPOBOIUTH B OTJEICHUN PEaHUMAIUU U
WHTEHCUBHOU

Teparuu, rJe MOKHO OCYIIECTBIIATh KaK KPYTrJOCYyTOUYHOE TUHAMUYECKOE
HaOmomeHne 3a OOJIBHBIM, TaK

Y COOTBETCTBYIOIINI KOHTPOJIb 32 3(P(PEKTUBHOCTHIO MEPOIIPUSATHU.

4. B pacuere CyTOUYHOU KaJOPUUHOCTU MAPEHTEPATILHOTO TUTAHUS BKJIaJl OeIKa He
JOJKEH

YUUTHIBATHCS, UOO B IPOTUBHOM CITy4yae HEJIOCTATOK YHEPTUU MIPUBEIET K
CKUTAaHUIO AMUHOKHCIIOT U

MPOIIECCHl CUHTE3a He OYIyT peaan30BaHbl B IOJIHOM 00BEME.

5. [NapenTepanbHOE TUTAHUE TOHKHO OBITH aJIEKBAaTHBIM, JE(UIIUTHO-
3aMECTUTENbHBIM, YTO

TpeOyeT COOTBETCTBYIOIIMUX UCCIIEIOBAHUIN MTEPE]] HA4YaJIOM U IMOCTOSTHHO BO BpeMs
JICUCHHUS.

[1yTu BBeieHUS MAPEHTEPATILHOTO MUTAHUS

KareTepuzanus neHTpaabHbIX BEH. DTOT MyTh BBEACHUS MMO3BOJISIET BIUBATh
JKUJIKOCTH JIF000it

OCMOJISUTBHOCTH M CBOAUT K MUHUMYMY HEOOXOAUMOCTh B IIOBTOPHBIX
BEHEMYHKIMAX. OHAKO eclu

KareTep OyJeT BBEJICH HEMPaBUIILHO H 32 HUM HE OyAET OCYIIEeCTBIATHCS
JOJKHOTO YXO0/1a, CYILIECTBYET

PHUCK Pa3BUTHS CENTHUYECCKUX OCIOKHEHUN W/UU TpoMO03a. OCHOBHBIC IPUHITUTIBI
BBEJICHUS KaTeTepa u

yX0/1a 38 HUM:



1. Kareteps! ciieqyeT BBOIUTH U OCYIIECTBIISATh YXOJ] 32 HUMH C COOJTIOIEHUEM
MIPaBUJI

acenTukd. Heobxoaumo mnoib30BaThCs JTUIEBOM MaCKON U CTEPUITLHBIMU
nepyaTKamu.

2. ITepen navasiom I1III1 runepTOHUYECKUMU KUJIKOCTIMHU C TIOMOILBIO
PEHTIeHOJIOTUYECKOTO UCCIEAOBAHUS CIIETyeT YOSAUThCS B TOM, YTO KaTeTep
HaxXOJUTCS B BEpXHEU

noJioit BeHe. Eciii Bepxyika kaTteTepa OyaeT HaXO0AUThCS B KAaKOW-THO0 WHOM
LEHTPAJIbHON BEHE

(mampumep, B v. jugularis interna), MOeT pa3BUThCSI TPOMOO3.

3. Karerepsl ciieiyeT BBOJUTH Ye€pe3 MPOKOJI OOJIBIION IEHTPATIbHOW BEHBI, a HE
nepudepuaecKon.

4. KaTteTep Henb3s HCTIOIB30BATh ISl B3SITHS POO KPOBH WITH JJII U3MEPCHUS
LHEHTPAJIbHOTO

BEHO3HOTO JABJICHHUSI.

5. MecTo MyHKITMH KOXH CIIEYET PEryIsipHO 00padaThiBaTh NI€TEPreHTOM,
pacTBOpPOM Hoja

Y 3aKpbIBATh MOBSI3KOM.

6. Karerepbl, U3roTOBIECHHBIE U3 CUIIMKOHOBOM PE3UHBI, IPONIUTAaHHOW OapueM, He
TPaBMHUPYIOT BEHBI, B pE3YyJIbTATE YETO YMEHBIIAETCA BEPOSTHOCTh 00OpA30BaHUs
BOKPYT HUX

¢ubprHOBOrO TpOMOA.

BnuBanue B nepudepruyeckre BeHbl. DTOT MYTh BBEACHUS Oojee 0e30MaceH, Tak
KaK IIPH €ro

UCITIOJIb30BAaHUU MEHEE BEPOSITHO Pa3BUTHE BO3AYLIHOM 3MOO0IHH, CEeTIcHCa U
TpomO03a. OHAKO

BJIMBAEMbI€ KHUIKOCTHU JOJKHBI ObITh N30TOHUYHBIMU WJIM JIUILB C1a00
runepToHnyecKuMu. Utoos!

o0ecreunTh BhIMOJIHEHUE ITHX YCIOBHi, B KaueCTBE UCTOYHHKA HEOETIKOBOM
DHEPIUM CIIENYET

MCIIOJIb30BaTh TJIaBHBIM 00pa30M JIMIUIbI.

MeTonuka U TEXHHUKA MOJHOTO NapeHTEPaIbHOIO MUTAHUS

[Tposenenue T siBnsieTCs CEpbE3HBIM U CIOXKHBIM JIEYEOHBIM MEPOTIPUIATHEM U
TpeOyeT

cOOJIIOICHUS PsiZia YCIIOBHIA.

Jlewanuit Bpay JOJDKEH YETKO YCTAaHOBHUTH MOKa3aHus K nposeacHuto 1111 n
3a(UKCUPOBATH ITO

B UCTOpUU OO0JIE3HU WM CIIELUATBLHOMN KapTe.

Onpenensia nokasanus u ycaosus 1uist nposeaenus [T, ciexyer yuuTeiBaTh
XapakTep OCHOBHOM

Y COITYTCTBYIOIIEH MATOJIOTHH, BBIJIEISS BEYIIUNA CUHIPOM, TPEOYIOIINN
IIEPBOOUYEPETHON KOPPEKIIUU.

[TpenBapuTenbHO HEOOXOAUMO MPOU3BECTH PACUET CYTOYHBIX MOTPEeOHOCTEN
NAlMEHTa B SHEPTUH,



a30Te, JKUJKOCTH, JIEKTPOJIMTAX U BUTAMUHAX.
ba3oBbIii OpPUEHTUPOBOYHBIN pacueT CyTOUHOU MOTPEOHOCTH MOXKET OBIThH
MIPOU3BENEH 1O

cnenuaibHbIM Tabnumam. B npouecce nmposenenus [T ocymecTisieTcs
He00XoaMMasi KOpPEKTUPOBKA

Ha OCHOBAaHHH JTAHHBIX, MTOJYYa€MbIX TP KOHTPOJIbHBIX UCCIICTOBAHMSIX.
CocraBnsieTcs cyTouHasi MH(Y3HMOHHAs MPOTrpaMMa, TJi€ YKa3bIBaIOTCS METO U
MOCIIEI0BATEIBHOCTH BBEJICHHS MPENapaToB, CKOPOCTh WX BBEACHUS U O0BEMBI
pacTBOPOB ISt UHPY3HH,

HEOOXOMMbIE MEANKAMEHTO3HbIE TOTIOTHEHHS, BpEMS U XapaKTep KOHTPOIbHBIX
1a00paTOPHBIX

WCCJIEIOBAHUI U ONIPEIENICHUS MTOKa3aTelleld FTeMOIMHAMUKY, JAbIXaHUS,
TEMIIepaTyphl U JIp.

CytouHas uH@y3uoHHas mporpaMma ohopmIIIeTCs MO0 3aUChI0 B UCTOPUU
0o0se3HH, 1100

3aM0JIHEHUEM CIIEHHAIBHOM KapThl MAPEHTEPAIIBHOTO TUTAHUS.

3areM noI0MPar0TCs COOTBETCTBYIOIINE MPENapaThl ¢ yYETOM UX COCTaBa U
CBOMCTB, a TaKXKE

3a/1ay MHGY3UOHHOM Teparuu.

TexHnyeckue 0cOOEHHOCTH 00€CIIEUEHHsI TAPEHTEPATBHOIO MTUTAHUS
MPAKTUYECKU HE

OTIIMYAIOTCA OT 0COOEHHOCTEN 00X METOI0B MH(Y3MOHHOM TepaIuu.

[Tpu nposenenuu I1I1IT Bo3HUKaeT HEOOXOAUMOCTH B OJJTHOBPEMEHHOM U
PaBHOMEPHOM BBEICHUU

O0JBIIOr0 KOJIMYECTBA PA3HOPOJHBIX MO CBOMCTBAM MHTPEIUEHTOB (YIJIEBOBI,
O€JIKH, )KUPBI U T.A.), 4TO

CO3AET OIPEEIICHHbIE TEXHNYECKHE 3aTpyAHeHus. [Ipsimoe cMmemmBanye
PacTBOPOB BO (hi1aKoHAX

HEJIOMYCTUMO, KOO TIPU UX pa3repMETU3aIUU HAPYIIAeTCsl CTEPUIIbHOCTh
npenaparoB. [Toatomy

CMEIIMBAHNE IPOU3BOIUTCS HEMTOCPEACTBEHHO B MH(Y3UOHHOHN cUCcTEME TyTeM
UCIIOJIb30BaHUs

CHEUHUAIBHBIX TPOMHUKOB, BMOHTUPOBAHHBIX BBIIIE HHHEKIIMOHHOW HUTJIbI
(katetepa). MoXHO Takxke

00BeaUHUTH ABE (MK OoJiee) 0JHOpa30BbIe cucTeMbl. [Ipu HamMuun
nepdy3nOHHBIX HACOCOB-/103aTOPOB

UX YCTaHABJIMBAIOT HIXKE MECTa OObETUHEHUS CUCTEM.

Crnenyer moA4YEpKHYTh, UTO TAaKOH METOJl MH(DY3UH MPEANOUTUTETbHEE
pa3AeNbHOrO,

MIOOYEPETHOIO BBEACHMS MPENAPATOB, OCKOJIBKY MO3BOJISET YMEHBIIHUTh
OTPHULIATENbHBIE MOCIEICTBUS

TaKOMU e T00YEPETHOM MepecTPOMKH MEeTa0O0IMU3Ma Ha KaXKIbIi 13 BBOJIUMBIX
WHTPEAUEHTOB. DTO

KacaeTcsl MPaKTUYECKU BCEX MHOTOKOMIIOHEHTHBIX CMECEH U OOJIBIINUX M0 00BEMY
uHby3un. B Takux



ClTydasix peKOMEHIyeTCsS CMEIIMBATh BCE HEB3aUMO/ICHCTBYIOMIHNE (COBMECTHMEIE)
npenaparsl AJs

MH(Y3MOHHOM Tepanuu, 0COOEHHO MPU MPOBEACHUH MAPEHTEPATBHOTO MMUTAHMUS.
BnuBaembie cMecu

CJIeyeT MPUTrOTaBIMBATh C OOJBIION THIATEILHOCTHIO, 3TO MOTYT J€aTh TOJIbKO
CHeIUaIbHO

MOJATOTOBJIEHHBIE (hapMaIleBThI.

KoMnoHeHThI mapeHTepaibHOrO TUTAHUS

Benymumu npenaparaMu napeHTEpaIbHOTO MUTAHUS SBISIOTCS:

1) aMUHOKHCIIOTHBIE PACTBOPBI, THAPOIU3ATHI OENKa;

2) pacTBOpBHI YIJIEBOJIOB;

3) &KUPOBBIE IMYJILCUU;

4) pacTBOpPBI ANEKTPOJIUTOB;

5) BUTAMUHBL.

J1J1 KaueCTBEHHOT'O YCBOCHHUSI BEILIECTB, BBEJCHHBIX TAPEHTEPAIbHO, K OCHOBHOM
CXeMe

NapeHTEePaIbHOTO MUTAHUS MOJKIIIOYAIOT aHAO0IMYECKNUE CTEPOUIHBIE TOPMOHBI.
benku, 6e aKoBbIEe penapaThl 1 AMUHOKHCIOTHBIE CMECH

HopMmanbHO (GyHKIMOHUPYIOIINUN OPraHU3M CTPEMUTCS MOAJIEPKUBATH OEIKOBOE
paBHOBECHE, T.€.

IPUXOJ U pacxo] OeJIKOB NOYTH coBnaaaroT. [locTymuienre 0€IKoB B OpraHu3m
U3BHE MTPOUCXOTUT

VCKJIFOYUTENBHO ¢ uuied. [loaTomy, ecimm nMeeT MecTo HEAOCTATOYHOE
noTpebieHre OETKOBBIX

IPOJIYKTOB, a TAKXKE MPU OOJIBIIOM pacxojie OENIKOB HEM30EHKHO pa3BUBACTCA
OTPULATEIIbHBIN a30TUCTHIN

Oananc. Bo3MOXHBIMU IPUYMHAMHU MOBBIIIEHHOTO PACX0JOBaHUs OEJIKOB
SBJISIIOTCS [TOTEPU KPOBH,

MUIIEBAPUTEIBHBIX COKOB, OOMIIbHAS 9KCCYIAIUS MPU 0KOTaX, HArHOUTEIbHBIC
nporieccol (adcIeccsl,

OpOHXOAKTa3bl U T.1.), Auapes u ap. Kpome notepu 6e1KOB C )KUIKOCTSIMU
OpraHu3mMa ecTh eIle OJIUH

MyTh, BEAYIINH K AeUIIUTY OCTKOB — yCHIIEHHE KaTabOIMYEeCKUX MPOIIECCOB
(runeprepmus,

MHTOKCHUKAIIMS, CTPECCOBBIE M MIOCTCTPECCOBBIE — MOCIEONEPALIMOHHBIE U
MOCTTPaBMATHUECKUE —

coctosinud). [ToTepu GeNKOB MOTYT IOCTUTATh MPU TOM 3HAYUTENbHBIX LIUPP: 10
10-18 r 3a cyTkH.

Bo3nukHoBeHHEe 0enKkoBOro aeduinTa npeacTaBisieT coooil BecbhMma
HEKEJIaTeJIbHOE SIBJICHUE, TTOITOMY

HEOOXOJMMO CBECTH K MUHUMYMY BO3MOKHOCTH €T0 Pa3BUTHS, & €CIIH 3TOTO
MPEIOTBPATUTh HE YIAIOCh,

TO MPUHUMAIOT MEPHI K BOCCTAHOBJIEHUIO HOPMAJIBHOIO a30THUCTOr0 OaaHca.
ABOTHUCTBIN KOMITOHEHT B pallMOHE TAPEHTEPATBHOTO MUTAHUS MOXKET ObITh
peCTaBICH



TUAPOIH3aTaMU O€JIKa 1 aMUHOKUCIIOTHBIMU CMECSMH, TTOJTy9aeMbIMH ITyTEM
cunte3a. Kak ropopuiioch

paHee, UCTIOJIb30BaHUe JIJIsl MapeHTEePaTbHOT0 MUTaHUS IPEnapaToB
HEepaclIeIUIEHHOTO Oelika (T1a3Mbl,

MpoTerHa, aTb0yMrHa) Majg03(p(EKTUBHO B CHITY CIUIIKOM OOJIBIIIOTO Ieproaa
noJjiypacnana

AK30reHHOTO Oelka. boiiee onpaBiano UCMOIb30BaHUE AMUHOKUCIIOTHBIX CMECEH,
U3 KOTOPBIX 3aTEM

CHUHTE3UPYIOTCS CHeM(PUUEecKre OpraHHbIe OCIKU.

AMHMHOKHCIIOTHBIE CMECH JIJISl TAPEHTEPATHLHOTO MUTaHUS JODKHBI OTBEYATh
CJICTYIOIIUM

TpeOOBaHUSIM:

1) conmeprxaTh ajiekBaTHOE U cOATaHCUPOBAHHOE KOJIMYECTBO 3aMEHUMBIX U
HE3aMEHUMBIX

aMUHOKHUCIIOT;

2) OBITH OMOJIOTUYECKH aJICKBATHBIMU, T.€. YTOOBI OPraHU3M MOT
TpaHchOpMHUPOBATH

AMUHOKHUCIIOTHI B COOCTBEHHBIE OCIIKU;

3) He BBI3bIBATh MOOOYHBIX PEAKIIUHN MOCIIC UX TOCTYIUICHUS! B COCYJUCTOE PYCIIO.
N3 pacTBOPOB CUHTETUYECKUX aMUHOKHUCIIOT HAaOOJIbIIIEE PACIPOCTPAHEHUE
MOJTyYUITH TaKHUe

npenaparsl, kak Mmopuamun C-2, mopunpos (Anonus), ansBe3un (OPI), Bamun,
dbpeamun (I1IBenus),

nosmamuH (Poccust), amunocrepun (Haemopharm), azonytpuit (@panuust). Oti
pPacTBOPHI OKA3bIBAIOT

BBIPXEHHOE TIOJIOKUTEIHHOE BIMSIHIE HAa OEITKOBBIN 00OMeH, oOecreunBasi CHHTE3
OEJIKOB 13 BBEJICHHBIX

AMUHOKHUCIIOT, TIOJIOKHUTEIbHBIA a30TUCTHIN OajaHC, CTAOMIN3alMI0 MAcChl Tea
6onsHOTO. KpOome aToro

AMUHOKHCIIOTHBIE CMECH 00JIaAat0T AE3MHTOKCUKAIITMOHHBIM JICHCTBUEM 3a CUeT
CHUKCHUS

KOHIIEHTpAI[MU aMMHUaKa, KOTOPHIN CBS3BIBACTCS C 00pa30BaHUEM HETOKCUYHBIX
METabOJUTOB —

rJIyTaMUHA, MOYCBHHBI.

[unponm3aTel OenKa, HCTIOIB3YEMBIE TS TAPEHTEPATLHOTO MTUTAHUS, SIBIISTIOTCS
pacTBopamu

AMUHOKHCJIOT U TTPOCTEHUIIINX METTHIOB, TTOJIYIaeMbIX TTPH THAPOIUTHICCKOM
pacuIerIeHUH

TeTEPOTCHHBIX OCJIKOB YKHBOTHOTO WJIH PACTUTEIIHBHOTO IMPOUCXOXKACHUS. M3
MpernapaToB ATOTO psjia

HanOOJIbIIIEe PACTIPOCTPAHCHNE B HAIIICH CTpaHe MOTYUYUIIN PacTBOP THIPOJIU3HHA
U €ro aHajor

amunocon (I1IBeuust). ['maponusaTsl OENIKOB, MPOU3BOIMMBIE Y HAC B CTPaHE,
3HAYUTEIBHO XYyXe (10



CPaBHEHUIO C AMUHOKUCIOTHBIMU CMECSIMU) YTUIIU3UPYIOTCS OPraHU3MOM U3-32
HaJIM4YUs B HUX

BBICOKOMOJIEKYJISIPHBIX (hpakiuii mentuaoB. HemoctaTouHo nojiHas UX OYUCTKA OT
npuMecei BbI3bIBAET

IPU UX MIPUMEHEHUU TOO0YHbBIE peakluu. B To jke Bpemsi CpaBHUTEIBHO HU3Kas
KOHIIEHTpAaIs

a30TUCTBIX KOMIIOHEHTOB (0K0JI0 5%) 00yCIOBIMBAET BBEACHHUE MOBBIIIIEHHOTO
o0BeMa KUIKOCTH B

OpraHu3M, YTO KpailHe HeXeIaTeIbHO, OCOOCHHO y OOJBHBIX B TSKEIOM
COCTOSIHUHU.

[TpoTuBOMOKa3aHMUs K BBEACHUIO THAPOIM3ATOB O€JIKa M aMUHOKUCIOTHBIX
CMeceu:

HapylieHue (yHKIMY MEYEHU U TIOYEK — MeYSHOYHAs U MoYeyHas
HEJJ0OCTATOYHOCTb;

A00bIe (POPMBI IETHIpaTalluN;

IIIOKOBBIE COCTOSIHMS;

COCTOSIHUS, COIPOBOXKAAKOIINECS THIIOKCEMUEH;

OCTpbIE FTEMOANHAMUYECKNE HAPYLLIECHUS;

TPOMO0IMOOJINYECKUE OCIIOKHCHHUS;

BBIPAKEHHASI CepJIeUHAasi HEJOCTaTOYHOCTh;

COCTOSIHUSA, IIPU KOTOPBIX 3aTPYAHEHO JUIUTEIBLHOE KalleJIbHOE BIMBAHUE.
JKupoBsle sMynbcun

KvpoBbie 3MyIbCUU NPH MPOBEACHUHN NAPEHTEPATBHOTO MUTAHKS TOTYUNITU
HIUPOKOE

pacnpocTpaHEeHUE B CUILY TOTO, YTO OHU SIBJISIFOTCS] BBICOKOKAJIOPUHHBIMU
YHEPreTUYECKUMHU

npenapaTraM, a 3TO JaeT BO3MOKHOCTh OTPaHUYUBATHCS CPABHUTEIBHO
HEOOJIBIITUM IO 00BEMY

BBEJICHUEM JKUJKOCTH IPU BOCIIOJIHEHUHU 3HAUUTEIbHON YacTh JeuiuTa SHEPruu
opranusma. LleHHOCTh

KUPOBBIX AIMYJIbCHIL €1Ie U B TOM, YTO OHH UMEIOT B CBOEM COCTaBE HEOOXOAUMbIE
YKUPHBIE KHCIIOTBI

(JIMHOJIEBYIO, IMHOJIEHOBYIO, apaxuIoHOBYI0). [To pacueram Wretlind (1972),
ONTHUMAJIbHAS J103a KUPOB B

KJIIMHUYECKHUX YCIOBUAX COCTABISIET 1—2 I/KT Macchl Teja 3a CYTKHU.

BBeaeHue ;xUpOBbIX IMYJIbCHI B U30JIMPOBAHHOM BUJE HEIEIECO00Pa3HO U TakKe
HEIOJIE3HO,

MOTOMY YTO BEJIET K KeToauu103y. s npenynpexieHus nogo0HOT0 OCI0KHEHUS
HE00X0 MO

UCITOJIB30BATh JIMITUIHO-TJIFOKO3HBIN pacTBOP C COOTHOLLIEHUEM YHUCIIA KAJOPHil,
MOJIy4aeMbIX OT TOTO U

JPYroro MICTOYHUKOB SHEPTUH, paBHbIM 1:1. Takoe coueTanue BeniecTs o
KAa4yeCTBY HAallOMUHAET



HOPMAJIBHYIO TUETY, & 3TO NMPEAYNPEKAAET PA3BUTHE THUIIEPUHCYIMHEMUH,
runeprivkeMun (Jeejeebhoy,

Baker,1987).

W3 ncnonp3yeMbIX B Halllel CTpaHe HauOoJIblliee pacpOCTPaHEHUE MOTYUUITH
npenaparbl

UHTpAIUNU] U TUNOQYHIUH. JJOCTOMHCTBOM MHTpAIUNUAA SIBISIETCS TO, YTO B
20% KOHIIEHTpalluh OH

W30TOHUYEH IJIa3Me U €r0 MOXHO BBOAUTH JJaXKe B MEpUPEPUUECKUE BEHBI.
[IpoTHBONOKa3aHUs K BBEAEHUIO KUPOBBIX 3MYJIbCUI B OCHOBHOM TaKHE K€, KaK U
JUTSl BBEJICHUS

0enKOBbIX pacTBOPOB. Haso MOMHUTE O HelenecooOpa3HOCTH BBEICHUS X
OOJIBHBIM C

TUIEPIUNHUIEMUEH U TuabeTHKaMm.

PactBOpHI yriieBo0B

VYreBoabl UCIOIB3YOTCS 1711 HAPEHTEPATIbHOTO MUTAHUS B CHITY TOTO, YTO OHH
SBIISIOTCS

HauboJee JOCTYIHBIMU UCTOYHUKAMU 3HEPTUHU JJIs opranu3ma OosbHoro. Mx
HHEPreTUYECKas IEHHOCTh

COCTaBJISIET 4 KKaJI/T. YUUTHIBAs TO, UYTO CYyTOUHAsi HOTPEOHOCTh B 3HEPTUU
cocrasiseT okono 1 500-2

000 ka1, TO CTAaHOBUTCS MOHATHOM Mpo0OJieMa U30JMPOBAHHOTO MPUMEHEHHUS
YIJIEBOAOB JIJIs €€

noKpeITHs. ECiu nepeBecTy pacyeT Ha U30TOHUYECKHUI PACTBOP IIFOKO3bI, TO TS
3TOro NoTpedyercs

nepenuTh He MeHee 7—10 JI dKUIKOCTH, YTO MOKET IPUBECTH K TAKUM
OCJIO)KHEHHSIM, KaK

TUIEPTUAPATALNS, OTEK JIETKUX, CEPACYHO-COCYIUCThIE HAPYIICHMUS.
[TpumeneHue xe 6oJiee KOHIIEHTPUPOBAHHBIX PACTBOPOB TIIFOKO3bI UPEBATO
OIACHOCTBIO

BO3HUKHOBEHUS THIIEPOCMOJISIPHOCTH TUIa3MBl, @ TAKXKE pa3paKeHUEM UHTHUMBI
BEH C Pa3BUTHEM

baebutoB u TpoMOODIECOUTOB.

Jj1s TOro 4T0OBI UCKIIFOUUTH OCMOTHUYECKHUM JTUYpE3, HEIIb3sl I0MYCKaTh
MPEBBILIEHUS CKOPOCTH

BIIMBaHUs I1t0K03bI 6oJee 0,4—0,5 r/kr/4. B nmepeBojie Ha M30TOHUYECKUI PACTBOP
TJIFOKO3bI 3TO

cocTasisieT uyTh 6osee S00 mut 115t 6oabpHOTO Maccoit 70 kr. UToObl
peaynpeauTb BO3MOKHbIE

OCJIO)KHEHHUsI, 00YCIIOBJICHHBIE HAPYILIEHUEM TOJIEPAHTHOCTH K yTIeBOAaM, HaJl0
100aBJIATh K paCTBOPY

TJIFOKO3bI MHCYJIMH B cooTHOIIeHnH 1 EJl nHcynuHa Ha 3—4 r CyXoro BemecTsa
rIoKo3b6l. Kpome

MOJIOKUTEIBHOTO BIMSHUS HAa YTUIU3ALUIO [JIFOKO3bI HHCYJIUH UTPAET BaXKHYIO
poJib B abcopOIuu

aAMUHOKHCIIOT.



Cpeny MHOTOUHCIIEHHBIX YTJIEBOJIOB, CYIIECTBYIOIINX B IPUPOJIE, B MPAKTUKE
MapeHTEPATBLHOTO

MATAHKUS TPUMEHSIOT TIIFOKO03Y, PpyKTO3y, COPOUTOII, TIIUIEPOJI, AEKCTPaH,
STHJIOBBIN aJIKOT0Jb.

Bona

[ToTpeOHOCTH B BO/IE MPHU NMAPEHTEPATHLHOM MTUTAHUU PACCUUTHIBACTCS UCXOIS U3
KOJIMYECTBA

OKCKPEIHH, HEUYBCTBUTEIBHBIX TTOTEPh, TKAHEBOU ruparanun. KiimHunaeckn 31o
OILICHUBAETCS 110

CJICTYIONTUM KPUTEPHUSAM: KOJTUIECTBY MOYH M €€ OTHOCUTEIILHOMN TUIOTHOCTH;
AIIACTUYHOCTH KOXKH,

BJIQYKHOCTH SI3bIKA; HATMYHIO YT OTCYTCTBHIO KaXKIbl; N3MEHEHHUIO MACChI Tea.
B HOpMeE BosiHBIE TOTpeOHOCTH mpeBbImatoT auype3 Ha 1 000 M. [Ipu atom
SHJOTEHHOE

oOpa30BaHUE BOJIbI HE YUUTHIBACTCS.

[ToTepst 6eKOB, NEKTPOIUTOB U IITFOKO3YPHS 3HAYUTEIHHO YBEIUYUBAIOT
MOTPEOHOCTH

opraHu3Ma B 9K30TeHHOM Bojie. Heo0x01uMo BecTH yueT moTeph BOJIBI C
PBOTHBIMH MaccaMu, KajioM,

Yyepe3 KAMIEeYHbIC (PUCTYIBI U OTBOIHBIE IPEHAXKH.

[To nanubM Elman (1947), pekomenayercst BBoguTh 30—40 M1 Boasl Ha 1 KT
Macchl Tefa st

B3POCIIBIX U IETEH cTapiiie ogHOTo rojaa. Cuuraercs, 4To HUpPOBOE KOTUIECTBO
BBOJIUMBIX KHUJIOKATOPHIA

JIOJDKHO COOTBETCTBOBATH ITU(PPOBOMY 3HAUCHHIO 00BEMa MEPETUTOHN KUAKOCTH (B
MUJUTUIIUTPAX).

DNEKTPOIUTHI

DNEKTPOJIUTHI ABJSIOTCS HEOTHEMIIEMBIMH KOMIIOHEHTAMH TTOJTHOTO
MapeHTEPATLHOTO MTUTAHUS.

Kanuii, marauit u pocdop HeoOX0UMBI AJ11 ONTUMATIBLHOTO YAEp:KaHUs a30Ta B
OpraHu3Me U IS

oOpa3oBaHus TKaHEH; HATPUM U XJIOP — JUIs OJJIEP>KaHUSI OCMOJISIIBHOCTH U
KHCJIOTHO-IIIEJIOYHOTO

PaBHOBECHS: KaIBIMHN — JUTsl MPEIOTBPAIICHUS IEMUHEPATH3aIlii KOCTEH.

J171sl MOKPBITHSI TOTPEOHOCTH OPTaHU3Ma B DJICKTPOIUTAX UCITOIB3YIOTCS
CJIeIyIoLe

WH(Y3UOHHBIE CPE/Ibl: K30TOHUUYECKHI pacTBOP XJIOpUIa HATPHUS,
cOaJlaHCUPOBaHHBIE PACTBOPbI

AIEKTPOJIUTOB (JIAKTOCOJI, alleCOJIb, TPUCOJIb U T.1.), pacTBop 0,3% xsopuaa
KaJIvsi, PaCTBOPHI XJIOPHU/IA,

TJIFOKOHATA ¥ JIAKTaTa KaJbIIHs, JJAKTaTa U CyJib(aTa Maraus.

[Tpu pacuerax o6bema HHGY3UH PACTBOPOB AIEKTPOIUTOB MOKHO TOJB30BATHCS
TaOIULIEN



CPEIHEeCYTOYHOM MOTPEOHOCTH B MUHEPATIBHBIX BEIIECTBAX U DJIEKTPOIMTAX
(IToxpoBckuii, 1965;

Wretlind, 1972):

CyTouHas noTpeOHOCTh
DneMeHT

B IpaMMax B MMOJIb/KT/CyT
Kamnii 2,5-5 0,7-0,9

Hatpuii 4-6 1,0-1.4

Kaneomit 0,8-1 0,11

Marnwuii 0,3-0,5 0,04

®ocdop 1,0-1,50,15

Xmop 5-71,3-1,9

Mapranen 0,005-0,01 0,00006
[{uak 0.01-0.015 0,00003

Mens 0,002 0,000007

Mox 0,0001-0,0002 0,0000015

®Ttop 0,0005-0,0009 0,00007

Burtamunbl

[IpoBenenue mapeHTepaIbHOTO MUTAHUS MPEYyCMATPUBAET UCTIOIB30BAHHE
BUTAMHHHBIX

KOMITIIEKCOB. KomnuecTBO BUTAMUHOB, TOCTATOYHOE /IS yIOBIICTBOPCHUS
CYTOYHBIX IOTPEOHOCTEN,

ClIeTyeT M00aBIsATh K OCHOBHOMY PacTBOPY IS MAPEHTEPATBHOTO MTUTAHWA.
[IpumeHeHe BUTAaMUHOB B

paImoHe OIpaBIaHo MPH MOJIHOM aMUHOKHUCIOTHOM 00€CIICUCHNUH, B IIPOTUBHOM
cJly4ae OHHU MPOCTO HE

YCBaWBAIOTCS, @ SKCKPETUPYIOTCS MPEUMYIIIECTBEHHO ¢ Mouoil. Hamo Takxke
MOMHUTH O TOM, YTO HE

CJIeTyeT BBOAUTH U30BITOYHBIX KOJMUECTB KUPOPACTBOPUMBIX BUTAMUHOB (A, D),
MOTOMY YTO TIPH 3TOM

CYIIIECTBEHHO BO3PACTAET OMACHOCTh PA3BUTHSI TUIIEPKAIBIIUEMHUH U IPYTUX
TOKCHYECKUX (D (PEKTOB.

Cpennsist cyTouHasi TOTPeOHOCTh B BUTAMUHAX TIPU MTApEHTEPATLHOM MTUTAaHUH (110
M.D.

Hecrtepuny, 1992).

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

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

Toxodepon (But. E) 10 mr

Tuamun (But. B1) 3mMr

Pu6odnasun (But. B2) 3,6 mMr

[Mupunokcun (But. B6) 4 mr

Huanuu 40 mr

[TanTtoTeHoBas kuciora (BUt. BS) 15mr

KobGanamun 5 Mkr



®donuenas kuciaorta 400 Mkr

BrimyckaroTcst oTI€NIbHO MperapaThl BOAOPACTBOPUMBIX U KUPOPACTBOPUMBIX
BUTaMHUHOB. B

MOCJICAHUE TOJIbI IPOU3BOAT KOMOMHUPOBAHHBIE TIpENapaThl, CoJepKaIue
AMHUHOKHCJIOTHI,

MUHEPAJIbHBIC AJIEMEHTHI U TIF0K03y. B Halel crpane pacTBOPhl MUHEPaIbHBIX
BEIIIECTB U BUTAMUHOB

JUJISl TAPEHTEPATBLHOTO MUTAHUS J0 MOCIETHEr0 BPEMEHU HE MPOU3BOIMIIN.
CoBpeMeHHBIN YPOBEHb HAYUYHBIX MPEACTABICHUM U TEXHOJIOTHI UCKYCCTBEHHOIO
MUTaHUS

IIO3BOJIAET peIIaTh KIMHUYECKUE 3a1auu, HenocTynHble eme 20-30 ner Haszan.
Crtanu COBMECTUMBIMHU C

YKU3ZHBIO U TAK€ HOPMAJIbHBIM POCTOM OOILIMPHBIE PE3EKIIUU KUIIICUHUKA,
HECOCTOSITeILHOCTH

JIUT€CTUBHBIX aHACTOMO30B, Tspkeeiue nopoku pa3sutus XXKT. Onnako
MIPEkK/JIe, YeM HOBEUIIINE

JIOCTHKEHHUS B 3TOM 00J1aCTH CTaHYT B HAIlIEH CTpaHe MOBCEAHEBHOM (U
MTOBCEMECTHOI1!) peabHOCThIO,

MIPEACTOUT MPOJIeaTh elle JOCTATOUHO OOJIBIION MyTh, TJIABHBIM YCIIOBHEM
KOTOPOTO SIBJISIETCA

nocseaoBaTenbHas, pyHaIaMeHTaIbHas U 00bEKTHUBHAS 00pa3oBaTeibHas
nporpamma.



