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b OpraHnMime 4eAoBeKa NpoUCXOoASAT BO3PACTHbIE USMEHEHMUS!

* CHWXEHME MAOTHOCTMU CEPOro BELLLECTBA MO3IQ,
I: ne KOAMHECTBA HEMPOMEAMATOPOB,

MNOJOM3APHAN HEAOCTATOYHOCTb,
Y OBHS TOPMOHOB M1 OOMEHA BELLLECTB... \
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eopUMn CTapeHus

OprGHM3MeHHbIﬁ YPOBE€Hb UHTErpaALUU

Teopusd U3HALLMBAHMS - Sacher, 1966

Teopwms kaTacTpodobl oLLmMbok - Orgel, 1963

Teopws cTpeccoBoro noppexaeHus - Stlye, 1970

Teopus ayTomHTOKCHKALMK - Metchnikoff, 1904

3BOAIOLIMOHHAS TEOPUS (TEOPUA MPOTPAMMMPOBAHHOTO CTapeHus) - Williams, 1957
Teopwus COXPAHEHUT MHADOPMALMM (TEOPUI MPOTPAMMUPOBAHHOTO CTAPEHMS)

OpI'GHHbIﬁ YPOBE€Hb UHTErpaAUUU
SHAOKPUWHHAOS Teopwms - Korenchevsky, 1961
MMMyHOoAOTHM4ecKkas Teopus - Walford, 1969
TOPMOXKEHME TOAOBHOIO MO3ra

KAeTo4HbIN YPOBE€Hb MHTErpauuu

Teopusa KAeTO4HbIX MeMBpaH - Zg-Nagy, 1978

Teopus COMATUYECKMX MyTauun - Szillard, 1959

MUTOXOHAPUAABHAS Teopus - Miquel et al., 1980

MUTOXOHAPUAABHO-AM30COMAABHAS TeOPUS - Brunk, Terman, 2002

Teopwus MPOAMADEPATUBHOTO AMMMTA KAETKM (TEOPUS NPOrPAMMMPOBAHHOIO cTaperus) - Hayflick, Moorhead, 1961

MOAeKYAﬂprIﬁ YPOBE€Hb UHTErpauuu

Teopwusa HakonaeHue nospexaeruin AHK - Vilenchik, 1970

Teopwus CAEAOBBIX SAEMEHTOB - Eichhorn, 1979
CBOBOAHO-PAAMKAABHAS TeOpUs - Harman, 1956

Teopwus NonepYeHHbIX CLUMBOK - Bjorksten, 1968

Teopwms OKMCAMTEABHOTO CTpecca - Sohal, Allen, 1990; Yu, Yang, 1996
Teopust HEIH3MMATUHECKOM TAMKO3UASLMM - Cerami, 1985

Teopus KAPBOHUMABHOM MHTOKCUKKALMM - Yin, Brunk, 1995

Teopus KaTacTpodobl 3arpasHeHns - Terman, 2001

Teopurs reHHbIX MYyTALLMM

Teopus YKOPOUYEHUS TEAOMEP (TEOPUS MPOTPAMMUPOBAHHOTO CTApeHMs) - OAOBHMKOB, 1971

Mpo4yre NOAXOAbI
CrapeHue Kak aHTponusa - Sacher, 1967; Bortz, 1986
MartemaTtmnieckme TeEopuM U PA3AMYHBIE YHUADULIMPOBAHHbIE TeopuK - Sohal, Alle, 1990;

Zg-Nagy, 1991; Kowald, Kirkwood, 1994 hﬁp://sciencevsoging.org/




G

Teopuun ctapeHus
_* CcBOOOAHOPAAUKAABHAS TEOPMA CTAPEHMS (Harman, 1956, 1998);

v ® TEOPMI KA@TOYHOTO (penAmkatmnBHoro) ctapenms (Hayflick, Moorhead,

Cxema crape
" o TenomepHas Teopms (OA0BHMKOB, 1971; Olovnikov, 1996);
Busyanusa
T e 9AEBAUMOHHAA TEOPUA CcTApeHus (Dilman, 1971, 1994);
XPOHONOTI

ABTOPCKUIA K

e o TEOPMS PACXoAyemoun combl (Kirkwood, 1997, 2002).
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CxeMa cTapeHus 2015 roa
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1. B nepudcbepudeckon HepsHou cucteme (MHC) nponcxoadr
BO3PACTHbIE USMEHEHMUSA, KOTOPbIE HAMOMMUHAIOT MATOAOTMYECKME
M3IMeEHeHUa Npu noAmHesponaTtum (MHM):

*  YACTUYHAS AEMUEAMHMIALIMNS,
YMEHbLLIEHME PACCTOSHUS MEXAY NEPEXBATAMM PAHBbLE;

* BAAAEPOBCKOE NEPEPOXAEHUE,
30MEAAEHME AKCOMAA3ZMATUYECKOrO TOKA —
HAPYLUEHUNE TPOCOMKM MbILLILL;

*  YMEHbLLUEHNE YUNCAQ HEPBHbBIX BOAOKOH (B OCHOBHOM, TOACTbIX
MUEAMHU3UPOBAHHbBIX, 06ECMNEYMBAIOLLIMX BUOPALIMOHHYIO
4YYBCTBUTEABHOCTb);

* YMEHbLLEHNE YUCAT M PAIMEPA CEHCOPHBIX HEMPOOHOB B TAHTAMSX
30AHUX KOPELLIKOB.

Mo3onaesckui KO.B. Bo3pacTHble 0cobeHHOCTH HeEBponaATm. 1995, 253-266.
A.T. AxmeaxaHoBa, A.H. bapuHoB [NoAMHenponaTm B MOXXMAOM Bo3pacTe doi: 10.17116/jnevro201511531101-105
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YOCTUYHAS AEMUEAUHMIALMY,
YMEHbLLEHME PACCTOAHUS
MEXAY NEPEXBATAMU PAHBLE;

AeMHUEeAUHU3IaUHA

[ CerMeHTapHasa

HepBHO-MbIlIIe‘lelli CHHanc '

R. Hanewinckel et al., F ology, Vol. 138 (3rd series), 2016: 263-282.
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BAAAEPOBCKOE NEPEPOXAEHME,
30MEAAEHME
AKCOMNAQ3MATHUYECKOTO TOKA
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AereHepauua

dlogy, Vol. 138 (3rd series), 2016: 263-282.



l T€10 HENPOHa
A

o
: &
; .\
nepexsarbl Ranvier Y : \ ‘
CerMeHTapHdan CGKCOHOAbHOA
CMe LIJ O H H bl e AeMHUEeAUHUIAUHNA AereHepauua
M3IMeHEHM4

ook of Clinical Neurology, Vol. 138 (3rd series), 2016: 263-282.



B nepudbepuyeckou HepBHou cucteme (MHC) npomcxoadt
BO3PACTHbIE USMEHEHMUSA, KOTOPbIE HAMOMMUHAIOT MATOAOTMYECKME
M3IMeEHeHUa Npu noAmHesponaTtum (MHM):

*  YACTUYHAS AEMUEAMHMIALIMNS,
YMEHbLLIEHME PACCTOSHUS MEXAY NEPEXBATAMM PAHBbLE;

* BAAAEPOBCKOE NEPEPOXAEHUE,
30MEAAEHME AKCOMAA3ZMATUYECKOrO TOKA —
HAPYLUEHUNE TPOCOMKM MbILLILL;

*  YMEHbLLIEHNE YNCAQ HEPBHbIX BOAOKOH (B OCHOBHOM, TOACTbIX
MUEAMHU3UPOBAHHbBIX, 06ECMNEYMBAIOLLIMX BUOPALIMOHHYIO
4YYBCTBUTEABHOCTb);

*  YMEHbLLEHNE YUCAT M PAIMEPO CEHCOPHbIX HEUPOHOB B FOHIAMSX
30AHUX KOPELLIKOB.

Mo3onaesckui KO.B. Bo3pacTHble 0cobeHHOCTH HeEBponaATm. 1995, 253-266.
A.T. AxmeaxaHoBa, A.H. bapuHoB [NoAMHenponaTm B MOXXMAOM Bo3pacTe doi: 10.17116/jnevro201511531101-105



B Bo3pacTe ctaplue 70 AeT No CPABHEHMUIO C PE3YABTATAMMU OLLEHKMU
B Bo3pacTe 30 AeT:

*  CHMXKEHME OXMAAOBLIX pethAEKCOB,
e CHWMXEHME MOPOra BMOPALMOHHOM YYBCTBUTEABHOCTHU B CTOMAX,

* CHWXEeHMEe PUIn4IecKomn CUAbI 1 BbIHOCAMBOCTM HA 40% (Ha 10% KaxKAblE
NOCAEAYIOLLIME AECHTb AET);

e CHMXEHME PABOTOCNOCOOHOCTU MbILLILL;

* CHwWxeHmne Ha 15-25% ckopocTu nposeaAeHus umnyAabcos (Cl1A) npu
SOHMT,

e yBeAMyeHme Ha 15-20% AAUTEABHOCTU NOTEHLUAAOB AEUCTBUSA
ABUraTeAbHbiX eAnHU, (IMTAAE) npu SMI.

Mo3onaesckui KO.B. Bo3pacTHble 0cobeHHOCTH HeEBponaATm. 1995, 253-266.
A.T. AxmeaxaHoBa, A.H. bapuHoB [NoAMHenponaTm B MOXXMAOM Bo3pacTe doi: 10.17116/jnevro201511531101-105



CkopocTb npoBeaeHus umnyAbcoB (CIMU) npu SHMTI.

Nerve tested Age NCV (m/s) Reference
Median (sensory) 16-36 yr 46.1 £ 6.8 Drechler 1975
67-91 yr 39.2 +74
Ulnar (sensory) 16-36 yr 45.7 £5.9 Drechler 1975
67-91 yr 37.3+6.8
Median (motor) 1845 yr 59.4 + 2.6 Dorfman and Bosley 1979
60-86 yr 52.6 = 4.0
Median (sensory) 18-45 yr 64.3 + 3.2 Dorfman and Bosley 1979
60-86 yr 56.9 £ 5.0
Median (motor) 21-29 yr 61.0 + 2.9 Bouche et al 1993
60-80 yr 54.7 £ 4.0
81-103 yr 53.0 = 5.6
Median (sensory) 21-29 yr 478 £ 4.3 Bouche et al 1993
60-80 yr 42.7 + 6.0
81-103 yr 42078
Sural (sensory) 21-29 yr 43.0 £ 4.3 Bouche et al 1993
60-80 yr 39.7 64
81-103 yr 37.6 +5.2

E. Verdy et al. Influence of aging on peripheral nerve function; 2000.



AAMTEABHOCTU NOTEHUUAAOB AEUCTBUA ABUraTEAbHbIX eAMHUL, (MAAE) npu SMI
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70 12,9 12;7 12,6 12,0 12,8 12,6 11,2 3.7 12,4 11,7 10,6 70

75 13,0 12,9 T2y 12,2 13,0 12,8 11,2 11,8 12,6 11,5 10,5 75

80 13,0 13,0 12,8 12,4 13,0 12,8 11,6 12,0 12,8 12,0 11.0 80

Buchthal F., 1957; Ludin H.P., 1980; KacaTtkuHa A.P., 1980, 1996.




B MHC NnponUCXOAAT BO3PACTHbIE USMEHEHMUS, KOTOPbIE HOMOMMUHAIOT
NATOAOTUYECKMNE MIMEHEHMS MNP ADOPMUPOBAHMM XPOHUYECKOro
O60AEBOro CUHAPOMA:

*  U3MEHEHME CUHTE3A HEMPOTPAHCMUTTEPOB U SKCTMPECCUN PELLEMTOPOB
B CMIMHHOM MO3r€E;

* HEUPONAACTUYECKME M3MEHEHMI HA YPOBHE 3AAHETO POra U
AOYHKLMOHAAbHbIE HOPYLLUEHMA HUCXOAILLIMX MYyTEN AHTUHOLIMLLENTUBHOM
CUCTEMDI;

*  MEXAHM3MbI, BAUFIOLLIME HA DYHKLMOHUPOBAHME CEHCOPHbIX HEMPOHOB —
CHUXEHME DKCMPECCUM TEHOB, KOAMPYIOLLIMX HEMPOTPOJOMYECKME
JOAKTOPbI, HEMPOMEMTUADI, BHYTPUKAETOYHbIE MECCEHAXXEPI,
MUTOXOHAPUAABHbIE OEAKU, MOHHbBIE KAHOAbI M PELLENTOPBI MEMDPAH;

* CHMXEHUE CUHTE3ZA KAAbLMTOHUH-TEH-POACTBEHHOIO NEMNTUAQ,
CYOCTOHUMM P, OKCHMAQ A30TA B KAETKOX 30AHMX POTOB CMMHHOIO MO3rQ;

*  YMEHbLLEHME MAOTHOCTU M QOYHKLLMOHAABHOW AKTUBHOCTM TAMAAbHbIX
KAETOK CMMHHOTO MO3rd, OCYLLLECTBAFOLLIMX TOOOMHECKME CODYHKLLMN.

Hughes K.A., Reynolds R.M. Evolutionary and mechanistic theories of aging. Ann Rev Entomol 2005; 55: 42 1-445.
Novak J., Lovell J. Aging and neuropathic pain. Brain Res 1999; 833: 308-310.
Riley Il J.L. et al. The stages of pain processing across the adult lifespan. J Pain 2000; 1: 162—170.



POPMMUPOBAHME XPOHUHECKOTO 60AEBOro cuHApoma npu MNMHIM B
MO>XXMAOM BO3PACTE MOXET OblTb OOYCAOBAEHO HAPYLLEHMEM
JOYHKLIMM HOTPUEBbBIX, KOAbLLUEBbIX, KOAUEBbIX, XAOPHbIX KOHAAOB B
MEMODPAHE KAETKM.

BAPUAHTbI KOAHOAONATUM:
°* MepBHUYHbIE (TEHETUYECKM AETEPMMHUPOBAHHbLIE),

e BTOPMYHbIE (BCAEACTBME HAPYLLUEHMS AOYHKLMM MOHHBIX KOHOAOB MPU
AMCMETADOANYECKUX, TOKCUYECKMX MAM AYTOMMYHHbIX 3000AEBAHMUSIX).

BO3HMKHOBEHME DOAM CBA3bIBAKOT C MATOAOIMEN OCHOBHbIX HOTPUEBBIX
KaHAAOB: Nav1.3, Nav1.7, Nav1.8 u Nav1.9.



Mpumep Nel.
MyTauunsa reHa, KoaAMpylow,asa rAMKonpoTtemH KaHaAaa Navl.7. —

UanonatTmu4eckas HeMponaTms TOHKUX BOAOKOH:
* [O3AHEE HAYAAO (MOXMAOM BO3PACT),

e OOAbY DOAbLLUMHCTBA MNALUMEHTOB HOYMHAETCH C AMCTOAbHbIX OTAEAOB
KOHEYHOCTEM, peXe — FTEeHEPAAMNIOBAHHbIM OOAEBOM CUMHAPOM,

¢ BeretdimBHble HAOPYyLWeHNI —

NCUXOMOTOPHOE BO3DYXXAEHME, MOBbILLEHME AA, PBOTA, TMMEPKOANYAILMS,
MNePranke Mms —

AEKOMMEHCALMA TIHKEABIX KOMOPOMAHbBIX 3000AEBAHUN —
YrPO30 XKM3HM.



Mpumep No2.
CaxapHbit Auabet — anabetuveckas MNHM —
MNOAQBAEHME ADYHKLIMM KAHAOAOB Nav 1.6, Navl.7 M Nav 1.9 —

AAAOCANHUNA U TUTMEPLAATE3INA.



2. BOCCTAHOBAEHUE QOYHKLMM MPKM MOPAXKEHUM NEepUdOEPMIECKIMX
HEPBOB Y MNOXMUADBIX MALMEHTOB MPOUCXOAMT MEAAEHHEee.

MpuYUHbI:

CHMKEHME METADOAMIMA,
30MEAAEHME MPOLLECCOB pereHepaumm B nepmdoepmieckmx HEPBAX,

YXYALLEHUNE KPOBOCHADXEHMS M TRODUYECKME HAPYLLIEHMS (BCAEACTBME

APTEPUAABHOM TMMEPTEH3MM, ATEPOCKAEPO3A U AP.),

CMHAPOM MAAEHUMN.

Mo3onaesckui KO.B. Bo3pacTHble 0cobeHHOCTH HeEBponaATm. 1995, 253-266.
A.T. AxmeaxaHoBa, A.H. bapuHoB [NoAMHenponaTm B MOXXMAOM Bo3pacTe doi: 10.17116/jnevro201511531101-105



3. AA NALUEHTOB NMOXXMAOTIO
BO3PACTA XAPAKTEPHbI
naasAeHus.

Mo AQHHbIM BO3,

NaAeHus — BTOPAs Mo YacToTe
NPUYMHA TPABM M CMEPTU B
PE3YAbTATE HECYACTHbIX CAYHYOEB.

B NO>XXMAOM BO3PACTE YXYALLAETCH
COCTOAHME CUCTEM MNMOAAEP>KAHMS
PABHOBECUA (AODHAS AOAY,
BECTUOYAAPHbIM ANMNAPAT,
MO3XKEYOK, NPOMNPUMOLLENTMBHAS
CUCTEMA U CBA3U DTUX CTPYKTYP).

[Moun TTHI pmcK NOAEHMM 30BUCAT OT

CTeneHm Nopa>eHma TOACTbIX
MHUNEANHMN3INPOOBAHHBIX HEPBHbIX

BOAOKOH, NMPMBOAALLLETO K PA3BUTUIO

CEHCUTUBHOM QTAKCUM.

[Ipobyiema najeHui cpeau
NOKHJIBIX JIIOJeH: YTO MOKHO
CYHUTATH OCHOBHBIMH (paKkTOpPaAMHU
pucKa u HauboJ1ee
IpPeKTHBHBIMU
npopHIAKTHYECKHMH MepaMu?

MapTt 2004 r.



4. AAS NALUEHTOB MOXMAOIO BO3PACTA XAPAKTEPHA KOMOPOUAHOCTD

HOAMYME Y OAHOTO NALMEHTA
ABYX M DOAeE 3000AEBAHMM,
NOTOrEHETUYECKM B3IAMMOCBA3IAHHbBIX MEXAY COOON MAM
COBMAAQIOLLMX MO BODEMEHM

HE3ZABNCHMMO OT QKTMBHOCTM KAXKAOIO 13 HUX.

beasanos P.U., 2009; BEptkmH A.A., 1 coaBT., 2008



TUnbl KOMOPOUAHOCTM:

= NMPUYIUHHQOA

(OAHOBPEMEHHOE MOPAXKEHME PAIAMYHBIX OPTAHOB M CUCTEM, BbI3BAOHHOE
OAHUM MATOAOTMHECKMM ArEHTOM);
— OCAOXHEHHas

(cAeACTBME OCHOBHOIO 3000AEBAHMS);
— ATPOreHHas

(MPU BbIHY>XAEHHOM HETATUMBHOM BO3AEMCTBMM HA MALMEHTA
AEKAPCTBEHHBIMM MPENAPATAMM);
— HeYTOYHEHHas

(BO3MOXXHbI EAMHbBIE MATOTEHETUYECKME MEXAHM3MbI PA3BUTUS
3000AEBAHUM);
- CAYHAUHaS.

beasanos P.U., 2009; BEptkmH A.A., 1 coaBT., 2008



12 Te3ncoB KOMOPOMAHOCTMU:

1. KoMopOmaHble DOAE3HM YALLLE BCTPEYATCH Y MOXMAbIX MALMEHTOB.

2. [OBbILUEHHAS YHOCTOTA KOMOPOMAHOCTU HE MOXKET OOBICHITHCH TOABKO
BbICOKOM PACMPOCTPAHEHHOCTBIO DOAEIHEMN.

3. Y NAUMEHTOB C KOMOPOUAHbBIMM 3Q00AEBAHUNIMM BO3PACTAET THKECTb
COCTOAHMSI U YXYALLIQETCH MPOrHO3.

4. KOMOPOMAHOCTb HEODXOAMMO Y4UTBIBATb MPU AMATHOCTUKE OOAEIHEMN.
5. AevyeHune 3000AEBAHNA TPEDYET Yy4ETA KOMOPOUAHOCTM.

6. Ae4yeHne HECKOAbKMX 30D0AEBAHMM TPDEDYET Y4ETA B3AMMOBAMAHNS
MEAMKAMEHTOB.

/. KOMOpPOUMAHbIE 3000AEBAHMS TPEDYIOT 3HAYUTEABHOTO YBEANYEHMS
MEAMNLIMHCKMX PECYPCOB.

BeasroB P.U., 2009



12 Te3ncoB KOMOPOMAHOCTMU:

8. [NoBbILLUEHNE YNCAD MEAMKAMEHTOB YBEAMYMBAET PUCK MODOYHBIX 3ADADEKTOB.
?. KoMOpOMAHbBIE DOAE3HUN CHUXKAIKOT MPUBEPXKXEHHOCTb NALIMEHTOB K AE4YEHMIO.

10. HEoOOXOAMMO BOAbLLE HAOYYHbIX MCCAEAOBAHUM AMATHOCTUKM U AEHEHMS
COYETAHHbIX OOAE3HEMN.

11. BOXKHO BbIpaBOTATb OMNTUMMOABHYIO CTRATETMIO BEAEHMA COYETAHHbIX
boAe3HeMN.

12. B peKOMEHAALNMN MO AMATHOCTMKE M AEYEHMIO 30D00AEBAHMM
LLEAECOODPA3HO BKAIOYATH PA3AEALI KOMOPOUAHBIX 30OO0AEBAHMIM M COCTOIHMM.

BeasroB P.U., 2009



KoMop6OuAHOCTb XpOHM4HECKUX BOAE3HEHN
(ABCTPOAMY, 1996-20071T.) (N = 9226)

ApPTOUT +

APTEPUMAABHAS TMNepTeH3ms — 50%,
cepAevYHOocoCcyAnCTble 3ab6oAaeBaHMS — 20%,
CAaxapHbin AnabetT — 14%,

NCUMXMYeCKMe paccTpomctea — 12%.

BOOHXMAABHOS ACTMA +

apTuT — 60%,
CepAEeYHOCOCYAUCTbIE 3a00AEBAHMA — 20%,
caxapHbii AnabeT — 16%.

CepAeYHOCOCYAMCTbIE 30DOAEBAHMS +

apTumT — 60%,

caxapHbin aAnabet — 20%,
ncmuxmiyeckme pacctpomctea — 10%.
BPOHXMAAbHASN acTMA — 10%.

Caughey G.E. et al., 2008 http://www.biomedcentral.com.sci-hub.org/1471-2458/8/221



NMpumepbl KOMOPOUAHOCTMU:

- NPUYUHHASA
(6OAb B CriHE, OOYCAOBAEHHAS OCTEAPTPO3OM MEXKMO3BOHKOBBIX
(baceTo4HbIX) CYCTABOB MOACHUYHO-KPECTLLOBOTO OTAEAQ MO3BOHOYHMKA,
BO3HMKLLIMM Y BOABHOTO OCTEOATPO30M KOAEHHbBIX CYCTOBOB);

— OCAOXHEHHAas
(DAAMKYAONATUSA, BO3HMKLLIASN Y OOABHOTO AHKMAO3MPYIOLLIMM
CMOHAMAOQPTOMUTOM);

— ATPOreHHas

(MOAMHEBPOMNATMS, BO3HUKLLIOS HO dOOHE A€YEHMI MCOPATUHECKOTO
CMOHAMAOQPTPUTA AHTATOHUCTAMM PHO-aATOQ).



5. Mpu Ae4eHUn NAUUEHTOB NMOXUAOIo BO3pPACTA
XAPAKTEPHA MOAUMNPArMdasms.

COXpaHsAeTCs HEOOXOMMOCTh B BBIMOTHEHHH MaMMOl‘pﬂCpl/lH )28 ﬂOB’l‘OpHOi;I KOHCYJIbTallHH

OHKOJIOTA.
Ha Qone nevenus antuarperantamu, B-G1okaropamu, anba-610KkaTopamMu, aHTarOHHCTaMH

KaNbIMEBHIX KaHamoB, HuTpartamu, APA I, nuypernkamu, KOpakcaHoM, aHTarOHUCTaMH

Boinucuoii snuxps
MamuenTtka MMH/Ia30/IAHOBBIX PELENTOPOB, CTaTHHAMH, KalHH-MarimHeBOM CMCCH, MeTabOIUIECKUMHA
1 npenapaTamMi, IEPOPAIbHbIMA  CAXapOCHIKAIOUMMH  NpernapaTtaMi, ANTOTYPHHOJIOM.
Och.: UBC. Hecr: AM YBep npernaparamy, yTy4IIaiOmMMHE  MHKPOLIMPKYJISLIIO, cocTosHAe OOJIBHOH IOCTENEHHO
HCKe CTaGHIM3UPOBATIOCh, KOPOHApHble OomM  HE  PELMIMBHPOBAIH, XCH  KIMHHUYECKH

.
Ilepenecentbic
aprepuii. Aprepua: 2 . KOHKOp IPHBIX KOMIEHCHPOBAaH4, YBETHUMIACH TOJNCPAHTHOCTE K dusnyecKoil Harpyske, [OKa3arci
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3 .
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Clinical review

Regular review
Peripheral neuropathy
Richard A C Hughes

neuropathy is common, often distressing,
and sometimes disabling or even fatal. The populaton
prevalence is about 2400 per 100 000 (2.4%), rising
with age to 8000 per 100 000 (8%). In Europe the
commonest cause is dizbetes mellitus, which can
produce pamful neuropathy, dmhlmg!oo(ulrmmd
death from autonomic neuropathy. 1 y is still
pm’almlm:\ﬁulmﬁz.znd&nnhl'ml\m.ﬂhs
ins how general practiioners can
the first level of diagnosis and warn patients

about what lies ahead afier referral to a specialist

Methods

1 searched Medline from January 1991 until Septem-
ber 2001 using the terms “peripheral neuropathy™ and
“guideline” The search yielded 11 references, includ-
ing useful gusdelines for the diagnosis and manage-
ment of dabetic peripheral neuropathy’ but no

peripheral

:ppwmdnoﬂmmngmmtd’pmli
pm neuropathy from the perspective of a
neurologist with a special interest in the topic. The rec-
ommendations also take account of reviews published
by authorities in peripheral neuropathy (see edu-
cational resources) and a recent audit of a Dutch
wﬂmmmmw\mdm

common causes before doing electrophyss-
ological tests”

Diagnosis
Patients with peripheral neuropathy may present with
altered sensation, pain, weakness, or aulonomic symp-
toms The dinical features vary widely and may resem-
ble myelopathy, radsculopathy, musde disease, or even
hyperventilation. Identifying a neuropathy m patients
with coexistent problems can therefore be difficult. The
synq)lummnn)begmmﬂmtnubefmuiw
and spread prox
The damc pu?mrc of advanced polyneuropathy
with distal wasting and weakness, absent tendon
reflexes, and glove and stocking sensory loss should be
easy to recognise. The dinical features allow acute
lymmcwdpﬂ'npimimnopaﬂly chronic symmetri-
. and multiple mono-
nmmpaﬂl 10 be distinguished, each with a different

differential diagnosis.

Acute symmetrical peripheral neuropathy

Acute symmetrical peripheral neuropathy is rare but
mpormlbc.uuellwmnmnnulamus(}aﬂhw
Barré syndrome, which can be fatal. The table gives
other causes. Common early symptoms are distal par-
aesthesiae and proximal or distal weakness ocaurring
one to wo weeks after a respiratory or gastrointestinal
infection. Traditionally, the reflexes are absent, but their
retention during the first hours of the illness has led
many patients to be dismissed as “hysterical” Once a
patient loses the ability to walk and develops facial and
bulbar weikness the diagnosis becomes obvious The
npdmmmdmymmmorﬁolmcs
emergency investigation. Patients usually have to be
adnmmdmhnqxulbemwnfﬂmdzmwofmpn
tory failure. Farly treatment should stop the
cl process before axonal dysfunction  becomes

Schwann cells or mydlin. Some cases are due to acute
axonal neuropathy, mwhich glycolspid in the axolemma
is targeted. In both forms, treatment with intravenous

BMJ VOLUME 32¢ 29 FEARUARY 2002 bmj.com




Ho3onornyeckasa dopma

PacnpocTtpaH&HHoCTb (x107)

3abonesaemMocTtb (x107)

MoHOoHeBponaTum

KapnanbHbli TYHHENbHbIN CUHAPOM ~ 5000 100-376
MopaxxeHune n. ulnaris 7-14 20
MopaxeHwne n. radialis HeT AaHHbIX 2
NMopaxeHune n. peroneus 19 17
NapecTteTnyeckaa mepanrus 71 11-43
MopaxxeHune yepenHbix HepsoB (YH)

MopaxeHwne VII YH 28-143 12-40
MopaxeHwne VI YH HeT AaHHbIX 10
MopaxxeHune IV YH HeT AaHHbIX 6
MopaxeHune IIT YH HEeT AaHHbIX 4
MynbTudokanbHblie HEBpONaTUm

MHO>XeCcTBEHHass MOHOHeBponaTus HeT AaHHbIX HeT AaHHbIX
MynbTudoKanbHasa MOTOpHas HeBponaTus 1 HeT AaHHbIX

Octpas nonuHesponatusa (MHM)

CunHpgpom Guillain—-Barre HeT AaHHbIX 1-2
XpoHuueckasa nonumHesponartusa (MHM) 1000 77
Onabetnyeckas MHM ~ 200-600 23-54
NanonaTtnueckasa MHMI ~ 200 32
HacneacrteeHHas MHI 40 HEeT AAaHHbIX
XBAn 1-8 0,2-0,5
Tokcunyeckas MHM ~ 100 HEeT AaHHbIX

R. Hanewinckel et al., Handbook of Clinical Neurology, Vol. 138 (3rd series), 2016: 263-282.




Ho3onornyeckasa dopma M/X Bo3pacTt
MoHOoHeBponaTum
KapnanbHbli TYHHENbHbIN CUHAPOM XK>M nuk — 50-60 net
MopaxxeHune n. ulnaris M>X nuk - 50-70 net
MopaxeHwne n. radialis M>X HeT AaHHbIX
NMopaxeHune n. peroneus M>X HEeT AaHHbIX
lMapecTeTnyeckasa mepanrus XK=M nuk — 50-60 net
MopaxxeHune yepenHbix HepsoB (YH)
MopaxeHwne VII YH XK=M nuk — 15-45 net
MopaxeHwne VI YH M>X yawle B NMoOXXuaom
MopaxxeHune IV YH M>>K yalle B MOXXWUJIOM
MopaxeHune IIT YH M>X yawie B NMoOXXuom
MynbTudokanbHblie HEBpONaTUm
MHO>XeCcTBEHHass MOHOHeBponaTus HeT AaHHbIX HeT AaHHbIX
MynbTudoKanbHasa MOTOpHas HeBponaTus M>X nuk - 20-50 net
Octpas nonuHesponatusa (MHM)
CunHpgpom Guillain—-Barre M>XX yallie B NoXXnaom
XpoHuuyeckas nonumHesponarusa (MHM) M>>K yalie B MOXXWUJIOM
Onabetnyeckas MHIM NMPOTUBOpPEYMBLIE yawle B NMoXXuom
NanonaTtnueckasa MHI M>X yalle B NMOXXWaoMm
HacneacrteeHHas MHI HEeT AAaHHbIX
XBAMN M>>K yalle B MOXWJIOM
Tokcunyeckas MHM M>>X yawle B MoOXXuaom

R. Hanewinckel et al., Handbook of Clinical Neurology, Vol. 138 (3rd series), 2016: 263-282.




Peripheral Neuropathy: Differential
Diagnosis and Management

HEND AZHARY, MD: MUHAMMAD U. FAROOQ, MD; MINAL BHANUSHALI, MD; ARSHAD MAJID, MD;
and MOUNZER Y. KASSAB, MD, Michigan State University College of Human Medicine, East Lansing, Michigan

Peripheral neuropathy has a varicty of systemic, metabolic, and toxic causes. The most common treatable causes
include diabetes mellitus, hypothyroidism, and nutritional deficiencies. The diagnosis requires careful clinical assess-
ment, judicious laboratory testing, and studies or nerve biopsy if the diagnosis remains unclear. A
systematic approach begins with localization of the lesion to the peripheral nerves, identification of the underlying
ctiology, and exclusion of potentially treatable causes. Initial blood tests should inchude a complete blood count, com-
prehensive metabolic profike, and measurement of erythrocyte sedimentation rate and fasting blood ghicose, vita-
min B, and thyroid-stimulating hormone levels; tests should be ordered if clinically indicated. Lumbar
puncture and cercbrospinal fluid analysis may be helpful in the diagnosis of Guillain-Barré syndrome and chronic
inflammatory demyelinating neuropathy. Electrodiagnostic studies, including nerve conduction studies and clectro-
myography, can help in the differentiation of axonal versus demyelinating or mixed neuropathy. Treatment should
address the underlying discase correct any nutritional deficiencies, and provide treatment.

(Am Fam Physician. 2010;81(7):887-892. Copyright © 2010 American Academy of Family Physicians.)
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he peripheral nerves consist of

bundles of long neuronal axons

as they exit the central nervous

system (CNS). Some peripheral
nerves are wrapped in 2 myelin sheath gen-
erated by Schwann cells, whereas others
are unmyelinated. Peripheral nerves serve
different motor, sensory, and autonomic
functions. The term peripheral neuropa-
thy is usually used to describe symmetric
and universal damage to adjacent nerves.
The damage and dinical manifestations
are usually located distally with a proximal
progression. Several disorders can dam-
age peripheral nerves and cause peripheral
neuropathy; it is important to differentiate
actual neuropathy from other disorders that
can have a similar clinical presentation.

Epidemiology

One study estimated that the prevalence of
peripheral neuropathy in the family medi-
cine setting is 8 percent in persons 55 years
and older.’ The prevalence in the general
population may be as high as 2.4 percent.?
A community-based study estimated the
prevalence of peripheral neuropathy in
patients with type 2 diabetes mellitus to be
26.4 percent.’

www.aafporg/afp

Diagnosis

Peripheral neuropathy can be caused by a
variety of systemic diseases, toxic exposures,
medications, infections, and hereditary dis-
orders (Table 1). The most common treatable
causes are diabetes, hypothyroidism, and
matritional deficiencies.

HISTORY AND PHYSICAL EXAMINATION

When a patient presents with symptoms of
distal numbness, tingling and pain, or weak-
ness, the first step is to determine whether
the symptoms are the result of periph-
eral neuropathy or of a lesion in the CNS,
and whether a single nerve root, multiple
nerve roots, or a peripheral nerve plexus
is involved. CNS lesions may be associated
with other features, such as speech difficulty,
double vision, ataxia, cranial nerve involve-
ment, or, in cases of myelopathy, impair-
ment of bowel and bladder functions. Deep
tendon reflexes are usually brisk, and mus-
cle tone is spastic. Lesions of the peripheral
nerve roots are typically asymmetric, follow
a dermatomal pattern of sensory symptoms,
and may have associated neck and low back
pain. Lesions of the plexus are asymmetric
with sensorimotor involvement of multiple
nerves in one extremity.




3. HesponaTtum (NOAMHEBPONATMU) C BEFr€TATUBHLBIMU NP OSABACHUSMMU:
* OAKOTOAU3M,
* OMMAOUAOS,
* XUMMOTEP AU,
* COXAPHbIM AMABET,
* MIHTOKCUKALMSA COAAMM TIKEABIX METAAAOB,
* NAPAHEONMAACTUYECKMM CUHAPOM,
* nopdomnpms,
* NEPBMYHbIE AHEMMM,
* AECPULMT BUTAMMHA B,

4. HesponaTuu (NMOAMHEBPONATUMU) C BbIPAXKEHHbLIM GOAEBbLIM
CUHAPOMOM:
* OAKOTOAU3M,
* OMMAOUAOS,
* XUMMOTEP AU,
* MIHTOKCUKALMSA COAAMM TIKEABIX METAAAOB,
* COXAPHbIM AMABDET,
* MIAMOMNATMYECKASN MOAMHEBPOMATMS,

* nopdompms.

Azhary H. et al. Am Fam Physician, 2010; 1;81(7): 887-92.



CTpYKTYpQ XpOHU4YeCKUX NoAMHeBponaTuu (%)

48

= onabetunyeckas

® TOKCUYecKas
m meTabonuyeckas
B Mpu gepuunTte NUTaHUS
® HacneAcTBEeHHas
= yamonaTtmyeckas (XUA)
® BOCMaaAuTeNnbHas

npu ABCT/Backynurtax

R. Hanewinckel et al., Handbook of Clinical Neurology, Vol. 138 (3rd series), 2016: 263-282.



CUMNTOMBI
M (MAM) NPUIHAKMH
MNOAMHEBPOMATUM

OcMoTp: NpHSHAKH

OHKOQIIOTHYECKOTO
sabonesanna

PesyapTarsr
1abopaTopHBIX
aHATH30B

HH(EKIHOHHOTO, CHCTEMHOTO,

Jleuerne
COBMECTHO ¢
TepanesToM,

npodHIBHEIMHE
CIeIHATHCTANE

A

EBLABIEHA
TIaTONIOrHA




AHOMHeE3:
YKQA3AHME HA
MHTOKCUKALMIO

Jleuerne
COBMECTHO ¢
TepanesToM,

npodHIBHEIMHE

CHeLHATHCTANE

OcMoTp: NpHSHAKH
HHGEKITHMOHHOTO, CHCTEMHOTO,
OHKOIOTHIECKOTO
sabonesanna

A

PesyapTarsr
1abopaTopHBIX
aHATH30B

Meanxo-
TeHeTHYECKOe
KOHCY/IETHPOEAHHEe

TeHeamoruyeckoe
HCCIeOBaEHe




OcmoTp:
MPM3HOKM
CUCTEMHOTIO,
MHJOEKLLMOHHOTO,
OHKOAOTMYECKOro
3000AEBAHMS

PesyapTarsr
1abopaTopHBIX
aHATH30B




OcMoTp: NpHSHAKH
HHGEKIMOHHOTO, CHCTEMHOTO,
OHKQIIOTHIECKOTO
sabonesanna

AabopaTopHblie
QHAAM3DbI:
BbISBAEHA
MNATOAOTMS

HOpMa

TeHeamoruyeckoe
i HCCIeOBaEHe

CIOpaTHIeCKHH
cTydai




MMAaH o6cAeAOBAHMSA NPU HEBPONATUM.

PyTuHHbIe (06A3aTEAbHbIE):

* KAMHMYECKMM AQHAAM3 KPOBM,

* KOMMAEKCHOE BUOXMMMYECKOE MCCAEAOBAHME,
* TAMKEMMS,

 TIT,

* BUTOMMH B]Q.

Azhary H. et al. Am Fam Physician, 2010; 1;81(7): 887-92.



ECAM UMEIOTCA KAMUHUYECKHU NMPOSBAEHMS,

TUNMUYHbIE AASl ONPEAEAEHHOro 3a00AeBAaHUS:

« HDbAIC, TeCT HO TOAEPAHTHOCTb K FAIOKO3€E,

« ATk BMY,

* MCCAEAOBAHUNE QOYHKLIMU MNEYEHMN,

o AT K DOPEAAUSM,

« RPR m VDRL,

* OBOLLMM AHOAM3 MOYMH,

* CYTOYHQOS DKCKPELMA TIKEABIX METAAAOB C MOYOM,

* SAEKTPOdoOPE3 BEAKOB ChIBOPOTKM KPOBU M MOYM C MMMYHOOUKCALLMEM
(MOHOKAOHOAbBHbIE TAMMANATUN),

« AlP (capkomaos),

« aHTMHYKAeapHble AT, P-ANCA, C-ANCA (BACKYAUTHI).

Azhary H. et al. Am Fam Physician, 2010; 1;81(7): 887-92.



EcAM MeloTCa HeTUNMUYHbIe NPOABA€HUSA.

AT - anti-Hu, anti-Yo, anti-Ri, anti-Tr, anti-Ma, anti-CV?2
(mMapaHeonAacTHyeckme),

« anti-MAG IgM  (QHTMMMEAMH-ACCOLMMPOBAHHbIM TAUKOMPOTEMH), AT K
rAHrAMo3nAaM (XBAIT m Ap.),

* QHTUCYAbADATMAHbBIE AT (QYTOMMMYHHbIE),
* KPUOTAODYAUHDI,

« CUaAOrpadomd, Tect Lnpmepa, OKpACKA POroBMLLbl OEHIAAbCKMM
PO30BbIM, OMOMCKS MAAbIX CAIOHHBIX XXEeAE3 (CuMHAPOM LLerpeHa),

* nccaeproBaHme LCXK (OBAIMM, XBAIT 1 Ap.),

* MOAEKYAAPHO-TEHETNHECKHNE MCCAEAOBAHNA.

Azhary H. et al. Am Fam Physician, 2010; 1;81(7): 887-92.
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NOAO3PEHUE HA HEBPOMNATUIO
(KAMHMYECKME CUMMNTOMBbI M NMPU3HAKM)

PYTUHHbIE OHOAM3bI MO3BOANOT AMATHOCTUPOBATb
MNPUYMHY HEBPOMATUM

AEYEHME OCHOBHOTO
3000AEBAHMS
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HE cummert
€ SRR HOCAEACTBEHHAS

OCTPOS XPOHMYECKas
N

HEBPOMATMUS




Omoncms HePBAO




HacAeACTBEHHblIe U uAUONATUYHECKHE HeBpond

STroAorus Tun KommeHTapuu
boaesHb LLapko-Mapu-Tyta
- A HMSN-|
HMSN-II
T™Mn2 A .
MetaxpomaTtmyeckas .A.
AENKOAMCTPOOUS

Hel;IpOI'IOTl/Iﬂ CO CKAOHHOCTbIO
K NApadAnMHaM OT CAABAEHMA

boAesHb Pedocyma

HMSN-IV

Namnonatmyeckas
MOAMHEBPOMATUA

ANATHO3 NCKAIOHEHMA,
Te4YeHme OBbbIMHO XpPOHM4YECKOE

Azhary H. et al. Am FinPhysigidn, 20

amuuu s Rloxyc

[OBAHKA

HMCH tvna 1 (muenmsonana
HMCH1A AL 17p11.2
HMCH1B AL 1g22-q23
HMCH1C AL 16p13.1-p12.3
HMCH1D AL 10g21.1-g22
HMCH1E Al 8p21

HMCH tina 2 (axcoHonarmm)
HMCH24 Al 1p35-p36
HMCH24A Al 1p35-p36
HMCH28 AL 3q13-q22
HMCH2C AL 12g23-q24
HMCH2D Al 7pl4d
HMCH2E AL 8p21
HMCH2F AL 7q11-21
HMCH2G AL 12q12-q13.3
HMCH2I Al 1g22-q23
HMCH2L il 12q24

AyTocomuo-aoMuHaHTHEE HMCH *

DI-HMCHA ALl II" 24.1-q25
DI-HMCHB AL 9p12-p13.2
DI-HMCHC Al I:\,A p35s
DI-HMCH Al 1q22-q23
HMCH-P AL EGI 3.1
HMC Al 8p23

C Huzmn CINMA

Twn

len

)

AF22
MFZ (P)
LITAF (SIMPLE)
EGR2
NEAL

MFN2

KiIF18

RAS7
Heuaeecrex
GAPS

NEA

HSPB1 (HSP27)
Heuzsecrted
MFZ {Py)
HSPB8

npo r/»e.q'.:ﬂu-:ro" ™MNa

HeunzaecrteH
DNM2

YAPS

MFPZ
Heuzsecrex
APHGEF10

HMCH tvna 4 (ayTOCOMHO- PELECCHEHLIE MWERMHONETIM)

HMCH4A
HMCH4B2
HMCH4B1
HMCH4C

HMCH4D
HMCH4E
HMCH4F
CCFDN

HMCH4G
HMCH4H
HMCH4J

HMCH mvna 4

AP-HMCH2A
(HMCH4C1)
AP-HMCH2
(HMCHA4C2)
AP-HMCH2B
(HMCH4C3)
AP-HMCH2
(HMCH4C4)

HMCH1X
HMCHZX
HMCH3X

AP 8q13-g21 GDAP1
AP 11p15 SBF2 (MTMR13)
AP 11g23 MTMR2
AP 5q23-q33 SH3TC2
(KIAA71985)
AP 8q24 NDG\S.‘
AP 10g21.1-g22.1 | EGR2
AP 19q13.1-q13.3 | PRAX
AP 18q23-qter CTDF1
AP 1023 Heuasectex
AP 12p11.1-q13 FGD4
AP 6q21 FIG4
C (ayTOCOMHO-PELECCHBHEE aKCOHONATHM)
AP 1921.2-q21.3 | LMNA
AP 8q21.3 HeuseecreH
AP 19q13.3 Heuasectex
AR 8q2 GDAP1
X-cuennennsie HMCH
XR/XD GJB1 (Cx32)
XR -q26 Heuasectex
XR 2 Heuzeectex

] (7/288792.



HeBponaTuu, cBA3aHHbIE C NPUEMOM AEKAPCTBEHHbIX NPEenapaToB

STUoAOrus Tvn KommeHTapumn AabopaTopHbie TeCTbl
AMMOAQPOH C B OCHOBHOM A C CEHCOMOTOPHOM HeT
XAOPOXMH A M.B. A HeT
AMTOKCHH A B OCHOBHOM CEHCOPHAOS HeT
FrepouH A CEHCOMOTOPHOS HeT
MAPAAQ3MH A B OCHOBHOM CEHCOPHOS HeT
M30HMA3MA A B OCHOBHOM CEHCOPHAOS HeT
AUTUIA A CEHCOMOTOPHAOS HeT
MeTpOHMAQ30A A B OCHOBHOM CEHCOPHAOS HeT
MwmzonpocToa A MOTOPHOS HeT
HutpodbypPaHTAMH A CEHCOMOTOPHOS HeT
PEHUTOUH A B OCHOBHOM CEHCOPHAOS HeT
MOOKAMHAMMA, A M.B. A HeT
CT1aTtuHbI A B OCHOBHOM CEHCOPHAOS HeT
BUHKPUCTMH A CEHCOMOTOPHAOS HeT
BurammH B6

A B OCHOBHOM CEHCOPHAS HeT

(nepeao3npoBka)




HeBpOI'ICITMM, CBSA30HHbI€ C MHTOKCUKALUEHN

STroAorus Tun KommeHTapuu AabopaTopHble TecTbl
AMAPTEPUIMHBIM TOKCUHH A OCTpQ4 TMCTOAOTMYECKOE MCCAEAOBAHME
DTAHOA A CEHCOMOTOPHAS HeT
TaXKeAble METAAADI:

MBbILLIbIK (AS), A

MmoTopHad (Pb m HY), CYTOYHQOS SKCKPELLMA TAKEAbIX
ceuHel, (Pb), A P ( g) v P -

CEHCOMOTOPHAY (AS) METAAAOB C MOYOM
pTYTe (Hg). A
30A0TO (AU) -A-
PocchopopraHmyeckme

A CEHCOMOTOPHOS HeT

COEAMHEHMS
CTOABHAYHBIN TOKCKH A MOTOPHQAS, OCTPO4 HeT

Azhary H. et al. Am Fam Physician, 2010; 1;81(7): 887-92.




HesponaTtuu BTopuyiHbie (NpU 3a000AEBAHUSAX)

STroAorus Tun KommeHTapuu AabopaTopHbie TecTbl
CUHAPOM MPUOBPETEHHOTO
A B OCHOBHOM CEHCOPHQOA Tect Ha BMY
MMMYHOAEDULLMTO
NapaHEONAQCTMYECKMM aHtTuTeAd: anti-Hu, anti-Yo, anti-Ri,
A OBbIMHO CEHCOPHAOS

CUHAPOM

anti-Tr, anti-Ma, anti-CV2

XpOHl/l‘-IeCKI/Ie 3000AEBAHMS
nevYeHn"

B OCHOBHOM A

TPAHCAMMHA3bI, OUAMPYOUH,
OAbOYMUH,
LLLeAOYHAS doocdoaTasa

Kpl/ITl/I‘-IeCKl/Ie COCTOAHMA

OObI4HO OCTpPdA MAM MOAOCTPAOA

HeT

CaxapHbln anaber

XPOHMYECKOS,
MOXET NPeobAaAATL A

rarokemms, HbA1C, Tect Ha
TOAEPAHTHOCTb K FAIOKO3€E

KPEATNMHUNH CbIBOPOTKHN, MOYEBUHA

[Mo4yeyHas HEAOCTATOYHOCTb A
KPOBM
OBbIHHO OCTPAS MAM MOAOCTPAS, .
MMnoTMpeos A TUPEOTPOMHbIM FTOPMOH
M.B. XpOHMYecKas
AHTUTEAQ K DEHOABHOM
Aernpa A OBbIYHO CEHCOPHAS P y
FAMKOAMMMAY-1, BUMONCKA KOXM
BoAesHb Aamma A QHTUTEAQ K DOPPEAUIM

AvMmdboma

B OCHOBHOM A

KAMHMYECKMIM AHAAM3 KPOBM,
BU3YQAM3ALMS




STroAorus Tun KommeHTapuu AaGopaTopHble TeCTbl
MOHOKAOHOABHAOS
OObIYHO XPOHMYECKAS
rAMMANATU
AMMAOMAOS3 A OBObIHHO CEHCOPHOS4
MHOXXeCTBEHHAS
C MNOCAE A€YEHMS NMPEOBACACET A
MUEAOMA
[anasmoumToma A M.B. Herpybble A U3MEHEHMS
IAEKTPOGPOPE3 OEAKOB
MOHOKAOHOABHQS CbIBOPOTKM KPOBM M MOYM C
raAMMonaTmns MMMYHOOUKCALMEN

HeyTO4YHEHHOIo reHe3a

IgM

9 .A. MOXET NPEeOBACAATL A

19G mam IgA
Nopdompums A oCTPOs THUTP NOPIUPUHA
Cudomamc A RPR v VDRL ¢ LCX
AedPunLmMT BUTAMUHA B, A CEHCOPHAA > MOTOPHA4 BUTAMMH B,

KAMHMYECKMIM AHAAM3 KPOBM,
+ NPM3HAKM MOPAXKEHMSA BEPXHETO

AepUUUT BUTAMKUHA B, A rOMOUMNCTENH, BUTOMMH B

MOTOHENPOHA

127
METUAMOAAOHOBAA KMCAOTA
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OcMoTp: NpHSHAKH

HHGEKITHOHHOTO, CHCTENHOTO, TepamesToM,
OHEQMOTHYECKOTO OPOPHIBHEIMH
b E— CIeNHATHCTaMH
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MHM, HanboAee 4YacTo BCTpeUdaLWmUecs B NOXXUAOM BO3pACTe:

*  AMCMETADOAMYECKME (AMADETMYECKAS, NPU AePULMTE BUTAMMHA B12,
3000AEBAHUIX LLIUTOBUMAHOM XXEAE3DI, MEYEHM, MOYEK);

* TOKCMYECKOS (AAKOTOAbHOS);

*  QAYTOMMYHHbIE (XPOHMYECKAS BOCMNAAMTEABHAS AEMMEAMHUZPYIOLLLAS, HO
dooHE MOHOKAOHOABHOM TAMMANATMUM);

¢ MNAPAHEONAACTNHECKHNE,
¢ AMMNAOMNAHBIE,
* MAMONATHNHECKHME C NMOPAXKEHNEM TOHKNX BOAOKOH.

Mo3onaesckui KO.B. Bo3pacTHble 0cobeHHOCTH HeEBponaATm. 1995, 253-266.
A.T. AxmeaxaHoBa, A.H. bapuHoB [NoAMHenponaTm B MOXXMAOM Bo3pacTe doi: 10.17116/jnevro201511531101-105



OCHOBHbIE HANnpAaBA€HUA A€HEeHUA.

YCTPAHUTb MPUYMHY (MHTOKCUKALMS, MPOUMEM AEKAPCTBEHHbIX NPEMNAPATOB)
n (MAM) A€4EHME OCHOBHOTO 3AD0AEBAHMUS, KOTOPOE MPUBEAO K PA3BUTUIO
BTOPUYHOM HEBPOMATMM,

MnaToreHeTm4eCkKoe,

BOCCTAHOBAEHME HAPYLLUEHHbIX OYHKLIMMN (MEAMKAMEHTO3IHAA U
HEMEANKAMEHTO3HAS PEABUAUTALLASG),

CUMMOTOMATMHECKOE (KYMMPOBAHME BOAM, A€HEHUE TPOTOUYECKMX
HAPYLLUEHUM U AP.).

BOXKHO Y4YUTBIBATD:

* KOMOPOMAHOCTD,

*  MOAMNPATMA3UIO,

* CUHAPOM MNAAEHMMN.



[MpuHUMNbI BBIOOPA NpenaparTa

ADPDEKTUBHOCTb KOMOPBMOHOCTb

YPOBEHb
OOKA3ATEJIbHOMN BA3blI

BMOOOCTYNHOCTb NMOJIUMPAIrMA3UA

BKNIOYEHUE B CMMUCOK
’KH n BJIC

BO3MOXHOCTb
NCNoJJIb3OBAHUA B
AMBYJIATOPHbIX
YCIOBUAX

NMPOTUBOINOKA3AHUA

BKITIOYEHUE B
CTAHOAPTDI

NOBOYHbIE 3PDEKTbI

KOMIMNAEHTHOCTb




AAN Summary of Evidence-based Guideline for CLINICIAN

TREATMENT OF PAINFUL

DIABETIC NEUROPATHY

This is a summary of the American Academy of Neurology (AAN) guideline update regarding pharmacologic and nonpharmacologic treatment of
painful diabetic neuropathy (PDN).

Please refer to the full guideline at www.aan.com for more information, including definitions of the classifications of evidence and
recommendations.

Pharmacologic Treatments

In patients with PDN, what is the efficacy of pharmacologic agents to reduce pain and improve physical function and
quality of life (QOL)?

Anticonvulsants

Strong evidence If clinically appropriate, pregabalin should be offered for the treatment of PDN (Level A").

Moderate evidence | Gabapentin and sodium valproate should be considered for the treatment of PDN (Level B).

Oxcarbazepine, lamotrigine, and lacosamide should probably not be considered for the treatment of PDN (Level B).

Insufficient evidence | There is insufficient evidence to support or refute the use of topiramate for the treatment of PDN (Level U).

Clinical context Although sodium valproate may be effective in treating PDN, it is potentially teratogenic and should be avoided
in diabetic women of childbearing age. Due to potential adverse effects such as weight gain and potential
worsening of glycemic control, this drug is unlikely to be the first treatment choice for PDN.




Moderate evidence

Antidepressants

Amitriptyline, venlafaxine, and duloxetine should be considered for the treatment of PDN (Level B). Data are
insufficient to recommend one of these agents over the others.

Weak evidence

Venlafaxine may be added to gabapentin for a better response (Level C).

Insufficient evidence

Moderate evidence

There is insufficient evidence to support or refute the use of desipramine, imipramine, fluoxetine, or the
combination of nortriptyline and fluphenazine in the treatment of PDN (Level U).

Dextromethorphan, morphine sulphate, tramadol, and oxycodone should be considered for the treatment of
PDN (Level B). Data are insufficient to recommend one agent over the other.

Clinical context

Moderate evidence

Other Pharmacologic Agents

The use of opioids for chronic nonmalignant pain has gained credence over the last decade due to the studies
reviewed in this article. Both tramadol and dextromethorphan were associated with substantial adverse events
(e.g., sedation in 18% on tramadol and 58% on dextromethorphan, nausea in 23% on tramadol, and constipation
in 21% on tramadol). The use of opioids can be associated with the development of novel pain syndromes such as
rebound headache. Chronic use of opioids leads to tolerance and frequent escalation of dose.

Capsaicin and isosorbide dinitrate spray should be considered for the treatment of PDN (Level B).

Clonidine, pentoxifylline, and mexiletine should probably not be considered for the treatment of PDN (Level B).

Weak evidence

The Lidoderm patch may be considered for the treatment of PDN (Level C).

Insufficient evidence

There is insufficient evidence to support or refute the usefulness of vitamins and a-lipoic acid in the treatment
of PDN (Level U).

Clinical context

Although capsaicin has been effective in reducing pain in PDN clinical trials, many patients are intolerant
of the side effects, mainly burning pain on contact with warm/hot water or in hot weather.




Nonpharmacologic Treatments
In patients with PDN, what is the efficacy of nonpharmacologic modalities to reduce pain and improve physical function and QOL?

Electrical Stimulation, Magnetic Field Treatment, and Other Interventions

Moderate evidence | Percutaneous electrical nerve stimulation should be considered for the treatment of PDN (Level B).

Electromagnetic field treatment, low-intensity laser treatment, and Reiki therapy should probably not be
considered for the treatment of PDN (Level B).

Insufficient evidence | Evidence is insufficient to support or refute the use of amitriptyline plus electrotherapy for treatment
of PDN (Level U).

Clinical Context Summary For All Evidence
It is notable that the placebo effect varied from 0% to 50% pain reduction in these studies.

Adjuvant analgesic agents are drugs primarily developed for an indication other than treatment of PDN (e.g., anticonvulsants and
antidepressants) that have been found to lessen pain when given to patients with PDN. Their use in the treatment of PDN is common.
The panel recognizes that PDN is a chronic disease and that there are no data on the efficacy of the chronic use of any treatment, as most
trials have durations of 2 to 20 weeks. It is important to note that the evidence is limited, the degree of effectiveness can be minor, the
side effects can be intolerable, the impact on improving physical function is limited, and the cost is high, particularly for novel agents.

A summary of Level A and B recommendations for the treatment of PDN is provided in the table.



AAN Summary of Evidence-based Guideline for CLINICIAN

TREATMENT OF PAINFUL
DIABETIC NEUROPATHY

Table: Summary of Recommendations

Recommended Drug and Dose Not Recommended

Level A Pregabalin, 300-600 mg/day
Level B Gabapentin, 900-3600 mg/day Oxcarbazepine
wmy Lamotrigine
Venlafaxine, 75-225 mg/day Lacosamide
uloxetine, 60-120 mg/day Clonidine
Amitriptyline, 25-100 mg/day Pentoxifylline
Dextromethorphan, 400 mg/day Mexiletine
Morphine sulphate, titrated to 120 mgj/day Magnetic field treatment
Tramadol, 210 mg/day Low-intensity laser therapy
Oxycodone, mean 37 mg/day, max 120 mg/day Reiki therapy
Capsaicin, 0.075% gid
Isosorbide dinitrate spray
Electrical stimulation, percutaneous nerve stimulation x 3-4 weeks
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Ne 323-@3 «O6 ocHoBax oOXxpaHbl 370poBbsi rpawkian B Poccuiickoit ®eneparmmy»
(Cobpanne 3akoHojarenscTBa Poccuiickoii ®enepaunu, 2011, Ne 48, cr. 6724; 2012
Ne 26, c1.3442,3446) npuKa3 el Balo:

YTBCPAHTE CTAHJAPT CNCNMAIH3NPOBAHHOH MEJHIMHCKON [OMOIH  TIPH
JmabeTnyecKoil MOMHHEBPOTIATHH COITIACHO NPHIIOKEHHIO,

0./
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3apeructpupoeaHo B MuHwocte Poccum 5 mapta 2013 r. N 27459

MWHUCTEPCTBO 34PABOOXPAHEHUA POCCUNCKOU ®EAEPALIUK

NPUKA3
oT 24 pekabpa 2012 r. N 1544H

OB YTBEPYAEHUWN CTAHAAPTA
CNEUMANTU3UPOBAHHOM MEAULMHCKON MOMOLLM
NPU AUABETUYECKOM NONIMHEBPONATUU

B cooTBeTcTBUM CO cTaTbel 37 PepepanbHoro 3akoHa ot 21 Hoabpa 2011 r. N 323-®3 "O6 ocHoBax
OXpaHbl 340poBba rpaxaaH B Poccuitickon Pepepauymn” (CobpaHune sakoHopaTenbctBa Poccuiickoi
®epepaunm, 2011, N 48, cT. 6724; 2012, N 26, cT. 3442, 3446) npuKasbiBato:

YTBepauTb CTaHAapT CcneuuvanmManpoBaHHOM MeAMUMHCKOM nomowmn npu  puabetudeckom
NOZIMHEBPONATMUMN COTTAaCHO NMPUAOKEHUIO.

MuHucrp
B.1.CKBOPLIOBA



MNpon3BoAHblE BEH30AMA3ENMHA

KAOHO3EMmaOM

15 mr

MNpoun3BoAHbIE KOPOOKCAMMAQ

MNpon3BoAHbIE BEH30AMA3ENMHA

0,05

Anazenam

KapbamaszenmH

5 mr

12000 mr

25 mr

HeceAekTMBHbIE MHIMOUTOPbLI OBPATHOrO

AMUTPUNTUAMH

3000 mr

0.3 |MmunpammH 150 mr 3000 mr
30XBATA MOHOQMMHOB ’
KAOMUMPAMMH 150 mr 3000 mr
CeAeKTUBHbIE MHTMBUTOPbLI OBPATHOTO 0.15 leiper@eiit 23 5 e
30XBATA CEPOTOHMHA ’ LlntaAonpam 40 mr 800 mr
AyAOKCETUH 60 mr 1200 mr
Tpa30A0H 100 mr 2100 mr
Apyrme aHTMAENPECCAHTbI 0,2
BeHAQdOaKCHH 75 M1 1575 mr

ATOMEAATUH

525 mr




MPOU3BOAHBIE YKCYCHOM KMCAOTbI M
POACTBEHHbIE COEAMHEHMS

KetopoAak

300 mr

0,3 |AvkrodbeHak

150 mr

1500 mr

MHAOMETALMH

750 mr

OKCHMKAOMBbI

MEAOKCHMKOM

100 mr

MNMUPOKCUKAM

200 mr

MEXAHM3MOM AEMCTBUA

AOPHOKCHKAM 8 mr 80 mr
HanpokceH 250 mr 2500 mr
MPOM3BOAHbBIE MPOMMOHOBOM KMCAOTHI 0,3 KetonpodbeH 200 mr 2000 mr
MeynpodoeH 600 mr 6000 mr
Kokcumbbl 0,05 |Ueaekokcr6 200 mr 2000 mr
Apyrme HeCTepOUMAHbIE
NPOTMBOBOCTAAUTEABHBIE U O, ] Humecyama 100 mr 1000 mr
NPOTUBOPEBMATUYECKME NPENAPATHI
AHOABIETUKN CO CMELLIAHHbBIM TSRO 100 AP 1000 AT




ButammH B1

ButammH B1 B KOMOUHALUM C
BUTOMMHAMM B U/1An B12

Apyrme BUTAMMHHBbIE MPENAPATHI

ButammH B12 11 ero aHaAorm

[Mpoyme NpenapaATbl AAY AEYEHUS
3a60AeBaHuM XKT 1 HOpYyLLEHMM
OOMEHO BELLLECTB

Mpoymre reMaToAOrM4ECKME CPEACTBA

[MoOU3BOAHbBIE MYPUHA

AHTUXOAUHICTEPA3HbIE CPEACTBA

AHTMXOAUHICTEPA3HbIE CPEACTBA

Mpoure NpenapaTbl AA A€HEHMS
3000AEBAHUM HEPBHOM CUCTEMBI

0,4

0,1

0,1
0,1

1.0

0,4
0.1
0.3

0.5

0.7

TMaMMH

bendboTMammH
beHdoTMAMUH + NTUPUAOKCHH

MNMMPUAOKCHUH

LLMOHOKODOOAQMUH

TMOKTOBAOS KMCAOTA

AKTOBETUH
[NeHTOKCUTPUAAMH
[OAQHTAMMH
NnAQKpPUH

HeoCTUrmmHa METUACYAbLGOAT

MNMMPUAOKCHUH +
TMOMMH +
LLMaAHOKOBAAOMMH +
AMAOKAMH

MNHO3UH +
HUKOTMHOMMA, +
PubodoAaBmH +
AHTAPHAA KMCAOTA

DTUAMETUATUAP OKCHU-TIMPUAMHA
CYKUMHAT

50 mr

150 mr

300 mr +
300 mr

50 mr

500 mr

600 mr

2000 mr

400 mr

15 mr

80 mr

1 Mr

2 MT

10 mMmr

200 mr

500 mr

3000 mr

6000 mr +
6000 mr

500 mr

5000 mr

8400 mr

20000 mr

8000 mr

300 mr

1600 mr

10 Mmr

40 mr

100 mr

2000 mr



CumntToMmaTHUHeckoe AevYyeHue

Mpom3BoAHbIE BEH30AMA3EMMHA O, ] KAaoHO3enam 1,5 mr 15 mr
MpOn3BOAHBIE KOPOOKCAMMAQC O, ] KapbamasenmH 600 mr 12000 mr
FfabaneHTUH 900 mr 18000 mr
Apyrme npoTMBOINUMAENTUYECKME 05 MoerabaAnH 300 Mr 4000 Mr
npenaparsbl Z
Tonupamar 100 mr 2000 mr
MpoM3BOAHbBIE BEH30AMA3ENMHA 0,05 |Avazenam 5 Mr 25 Mr
AMUTPUMNTUAUH 150 mr 3000 mr
HeceAeKkTBHbIE MHTMOUTOPLI OBPATHOTO
S OEATE MOHOAMUHOB 0,3 MMUIPAMUH 150 mr 3000 mr
KAOMUMPAMMH 150 mr 3000 mr
MNapokceTtmH 20 mr 400 mr
CeAeKTUBHbIE MHTMBUTOPbLI OBPATHOTO 0.15
30XBATA CEPOTOHMHA ’ LiIMTaAonpam 40 mr 800 mr
AYAOKCETUMH 60 mr 1200 mr
Tpa3oA0H 100 mr 2100 mr
Apyrme aHTMAENPECCAHTbI 0,2
BeHAQDOKCHMH 75 Mr 1575 mr
ATOMEAATUH 25 mr 525 mr




AQHTMAENPECCAHTHI

\

AKTUBATOPbI
" BAUSIIOLLLME HQ obpaTHoro
pPA3AUYHbIE 3axXBATA
TLLA CUo3C CUO3CH peuenTopsl CEepPOTOHUHA
MMUNPAMUH COAYOKCETUH BEHAQJDAKCMH MUAHCEPWH TMAHENTMH
AE3INTNPAMMH MapoKceTHH MUAHAUMMPOOH HerCBO.A.OH
AMUTPOUTNTUANH CEePTPAANH MNPTA3ATIMH
LLMTAAONPAM
KAOMUTMPOAMMH
APOAYBOKCAMMH

[cuxmatpmsa. HaumoHaAbHOE pPyKOBOACTBO. 2009.



AQHTMAENPECCAHTHI

C npeumyLLeCTBEHHO
CeAAQTUBHbIM
AEUCTBUEM

———  TPUMMIMPAMMUH
———  OMUTPUNTUAMH

—— MHNAHCEPUH

L  OAYBOKCOMMH

Co c6AAQHCUPOBAHHbIM
AEUCTBUEM

MAMPOTUAMH
MMPAMHAOA
NAPOKCETUH

| CEepTPOAMH

—[ BEHAQCJDAKCUH ]

C npeumMyLLLeCTBEHHO
CTUMYAUPYIOLLLUM
AEUCTBUEM

MHTMOMTOPBbI
MAO

——— JPAYOKCETUH

[cuxmatpmsa. HaumoHaAbHOE pPyKOBOACTBO. 2009.



MHH: BeHAQdDOKCHH

PapMaAKoOAOrM4ecKas rpynna: AHTMAENPECCAHT,
CEAEKTMBHbBIM MHIMOUTOP ODPATHOIO 3AXBATA CEPOTOHUHA,
HOPAAPEHAAMHA 1 A0GammHa (CMO3CH)

PopmMa Bbinycka:
TaoAeTkn 37,5 mr 1 75 mr N30

NokasaHus:
AEMPECCUM, AEYEHUNE N NPODUMAAKTMKA.

MHCTPYKLUMS MO NPUMEHEHMIO Npenapara «BeHaackopn http://www.rlsnet.ru/tn_index_id_36382.htm



be3onacHOCTb: BEHAOJOAKCHH

Mpu BHE3ANHOM NPEKPALLEHMU NPUEMA UAU PE3KOM
CHUXXEHUMU AO3bl BO3MOXHbI:

OeccuAne, TPEBOra, FOAOBHAS OOAb, TOLLIHOTA, TOAOBOKPYXXEHME,
CYXOCTb BO PTY, MOHOC, BECCOHHULLA, HEPBO3HOCTb, MAPECTE3NM,
MOBbILLEHHAS MOTAMBOCTb, HOPYLLUEHMS POBHOBECUS

ECAU A€YEHME MPOAOAXKAAOCH AOAbLLIE | HEAEAMN,
NPEKPALLATh MPUEM MOCTEMEHHO,
KAK MMHUMYM,

B TEYEHME | HEAEAM,

€CAU ABYEHME AOABbLLIE 6 HEACAL — |
KOK MMHUMYM,
B TEYEHME 2 HEAEAD.

MHCTPRYKLMS MO MOUMMEHEHMIO NpenapaTta «BeHaackopn http://www.rlsnet.ru/tn_index_id_36382.htm



be3onacHOCTb: BEHAOJOAKCUH

HE Bbi3bIBaET NMOOOYHbIX 2FIDEKTOB, XAPAKTEPHbIX
AAS TOULIMKAMHECKMX QHTUMAENPECCAHTOB

HE Bo3aAencTByeT HQ:
* M-XOAMHOPELENTOPSI
e HI-TMCTOMMHOBbLIE PELLENTOPDI
 Al-0ApEeHOPELLENTOPSI
* OMNMATHbIE PELLENTOPDI
« NMDA-peLenTtopsl

Samuelian JC Hackett D., A randomized, double-blind, parallel-group comparison of venlafaxine and clomipramine in outpatiens with major depression. Journal of
Psychopharmacology. 12(3):273-8, 1998.



be3onacHOCTb: BEHAQJOAKCUH
HE BAaunseT

HO CEPAEYHYIO MPOBOAMMOCTD'

HET pucka pa3sumtiug
MNepPTEH3MBHbLIX PEAKLMM

Y NALUMEHTOB C MTMNEPTOHNYECKOM
BOAE3HbIO?

6e30NaceH AAT KOPAMOAOTMYECKMX MOLMEHTOB
B AO30Xx 50-250 mr/cyr. 3

1. Preskorn SH. Applied Clinical Psychopharmacology. J Practical Psychiatry and Behavioral Health, 1999, July; 224-8.

2. Thase ME. Effects of venlafaxine on blood pressure: a meta-analysis of original data from 3744 depressed patients. J Clin Psychiatry 1998;59:502-508.

3. Antidepressant effiacy and cardiovascular safety of venlafaxine in young vs old patients

with comorbid medical disorder by Zimmer B, Kant r, Zeiler D, Brilmyer M Allegheny General Hospital, Department of Psychiatry, Pittsburgh, PA 15212 -6234 USA.
J Neural Transm 1999; 106 (2): 197-211



AAS MOXXUABIX NALUEHTOB
HEODOXOAMMA NATOreHeTU4YeCcKas Tepanusa,

CMNOCOOCTBYIOLLLAOY BOCCTOHOBAEHMIO CDYHKLIMM MepUdoeEpPUIECKMX HEPBOB U
YAYYLLEHMIO doyHKLUMM LIHC.

OcHoBHOe TpeboBaHMue —
YMEHbLLUEHME DOAU
HAO doOHe YAYHLUEHMI dQOYHKLLMKM NepunddepmieCKmMX HEPBOB.

OCHOBHbI® HANPABAEHMUS:

*  BUTAMMHDI TPYMNMbI B,

*  QOHTMXOAMHICTEPA3HbIE MPENAPATHI,
*  QOHTMOKCMAQHTBI.



NMaToreHeTn4eckoe Ae4YeHune

ButammH B1

ButammH B1 B KOMOUMHALMM C
BUTOMMHAMM B U/1An B12

Apyrme BUTAMMHHbIE NPENAPATHI

ButammH B12 11 ero aHaAorm

Mpoyre NpenapaATbl AAY AEYEHMUS
3a6o0aeBaHuM XKT 1 HOpYyLUEHMM
ODOMEHO BELLLECTB

MNpoyYne reMaToAOrMYEeCKME CPEACTBA
[Mpom3BOAHBIE MYPUHAO

AHTUXOAUHICTEPA3HbIE CPEACTBA

AHTUXOAMHICTEPA3HbIE CPEACTBA

[Mpoyme NpenapaTbl AAY AEYEHUS
3000AEBAHUM HEPBHOM CUCTEMBI

0,4

0,1

0,1
0,1

1,0

0,4
0.1
0.3

0,5

0.7

TMAMMH S50 mr 500 mr
beHdboTMAMMH 150 mr 3000 mr
300 mr + | 6000 mr +
beHdOoTMAMUH + NTUPUAOKCHH 300 Mr 6000 Mr
MUPUAOKCHUH 50 mr 500 mr
LLMaHOKOBAAOMMH 500 mr 5000 mr
TMOKTOBAS KMCAOTA 600 mr 8400 mr
AKTOBETMH 2000 mr 20000 mr
[eHTOKCUTPUAAMH 400 mr 8000 mr
[QAQHTAMMH 15 mr 300 mr
[VII‘IVIAGKDVIH 80 mr 1600 mr ]
HeoCTUrMMHA METUACYAbCDAT 1 mr 10 mr
MMPUAOKCUH + TMAOMUH + 5 ME 40 Mr
LUMaHOKODAAOMUMH + AMAOKAMH
MNHO3MH + HUKOTUHOMMA +
PUBOOACBUMH + AHTAPHAOSN KMCAOTA 19 e VB8 g
STUAMETUATUAP OKCU-TIMPUAMHA 200 Mr 2000 Mr

CYKLLMHAT



MeXAHU3M AEeNUCTBUA MHTMOUTOPOB XOAUHICTEPA3bI

npoBeAeHue
UMMYAbCO




MeXAHU3M AEeNUCTBUA MHTMOUTOPOB XOAUHICTEPA3bI

\‘

OAOKAAQ
KAAUEBbIX

. KAQHAAOB

YAYyYLUEHUE
npoBeAeHue

o6paTHoe Al AL

UHTMOUPOBAHMKE
XOAUHICTEPAsbl
B CMHANCAax

- ’




KAAaCcCcudbUKaumas MHFIMOUTOPOB XOAUHICTEPA3DbI

BAUSHME HAO

MHC LLHC Apyroe
Aminostigminum oTpaBAEHME
Carbacholum rAQYKOMA
Distigmini bromidum +
Donepezilum +
Galantaminum + +
Ipidacrinum + +
Neostigmini methylsulfas +
Pyridostigmini bromidum +
Rivastigminum +




MHH: MNMMAQKPHMHA TMAPOXAOPUA
PapMaAKOAOrMYECKAsA rpynna: MHIMOMTOP XOAMHICTEPA3bI

Popma Bbinycka:
5 MI/MA 1 15 MI/MA PACTBOP AAS MHBbEKLLMK NelO,
Ta0AeTkM 20 mr Ne50

NokaszaHus:

3aboaesarHmg UHC:

* BbyAbOAPHbIE MAPAAMNYM 1 NAPE3DI.

* BOCCTOHOBUTEABHbIM MNEPUMOA OPTAHUYECKMX MOPAXKEHMM
LLHC, cConpoOBOXAQIOLLIMXCH ABUTATEABHBIMM U/UNAU
KOTHUTUMBHbBIMM HOPYLLUEHMIMM.

T

-

3aboaesaHus MHC: T UNHrPYKC:
¢ MOHOHEBPOMATUM U MOAUHENPOMTATUM. yL T 2w
* [MOAMPOAAMKYAONATHS. :

« MumacrteHms.

1
_ Grdex

MHCTRYKLMS MO MPMMEHEHMIO npenapaTta «nurpuken hittp://www.rlsnet.ru/tn_index_id_87294.htm



be3onacHOCTb: MMNMAQKPUMHA TMAPOXAOPUA

MNo6o4Hble 3ch P eEKTDI:

NOBbILLEHHOE CAIOHOOTAEAEHME, TOLLIHOTA, AHOPEKCUS, MOHOC,
PBOTA, YCUAEHME MEPUCTAABTUKM KULLIEYHMKQ;

YKEATYXA, 3YA M BbIChINAHMI HO KOXE,

MNOTAMBOCTb, TMMNOTEPMMS;

OpPAAUNKAPAMS,

OPOHXOCMA3M,

FOAOBOKPY>XEHME.

———
e o
—— —~

-

= HNHIPYC:

Hnudaypy,, 20 Mr
50 Tabneroy

1
Grhdex f ;I

MHCTRYKLMS MO MPMMEHEHMIO npenapaTta «nurpuken hittp://www.rlsnet.ru/tn_index_id_87294.htm



MHOrAQ HOYOAO NATOreHeTU4eCKon Tepanmm 3000AEBAHUM [MTHC B MOXXMAOM
BO3PACTE MPUBOAMT K YCUAEHUIO OOAU BCAEACTBUE YCUAEHMUS
nepundbepmieckom adodoepeHTALMM MO PETEHEPMPYIOLLMM HEPBHbIM
BOAOKHOM.

BOAEBOM CUHAPOM MPM NATOTEHETUHECKOMN MOHOTERAMNUM (BUTAMMHDI
rpynnbl B, QGHTUXOAMHICTEPA3HbIE MNPENAPATHI, AHTMOKCMACQHTbI)
PErPECCUPYET MEAAEHHEE, YEM MPU CUMIMTOMATUHECKOU TEPAMMM.

BaykHO!

1o BBIDOXKEHHOM HEMPOMATUHECKOM DOAEBOM CUHAPOME MNPU
3060AeBAHUAX [THC B MOXXMAOM BO3PACTE Y)KE B HOYOAE AEYEHMS
LLeAECOODPA3HO HA3HAYEHME KOMOUHUPOBAHHOU TEPANUM.
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