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[nasa 1

[Tatodpu3nonoruyeckue
MEXaHH3Mbl KOMIPECCHOHHO-
HLIEMHYECKHX ]
H KOMNPECCHOHHBIX NOPaXEHHH
HEPBHbIX CTBONOB

IToutu Bce nepudepryeckrie HEPBbI HPOXOAAT Yepe3 aHa-
TOMUYeCKHe CyXXeHHUs, 4aCTh KOTOPBIX Ha3bIBAIOT KaHaJIaMH
(TyHHenaMu). [IpoxogsAmye B HUX HePBHBIE CTBOJIBI U COCYZBI
9acTO CAABIMBAIOTCA. BO3HUKAIOT CUMIITOMBI Pa3/ipaXXeHus
¥ BbIlaZieHus1 QyHKIIMY Pa3IMIHBIX BI/IOB HEPBHBIX BOJIOKOH.
XOTS BO3MOXHBI TaKKe 000HbIe TOPaKeHUs PelielTOpPOB,
IIPY TYHHEJIbHBIX CH/IPOMaX IJIaBHBIM 00pa30M CTpajaioT
HepBHBIE CTBOJIBL.

®axTop KoMnpeccuH. /lapjieHre Ha HepB U COCYbI MOXeT
Hiepe/jaBaThCs M3BHE U U3HYTPU. [IprMepaMu BHENTHEH KOM-
IPeCCUU ABJIAITCSA NOPaKeHNUA JIy4eBOro U MOJMBILIEYHOTO
HepBOB IIPY KOCTBIJIbHOM IIapajinye, ClaBjeHue Ty4eBoro He-
pBa IpY COHHOM I1apajinye, BeJOCUIIeIHbI} Napaand JOKTe-
BOTr'0 HepBa M IIp. Bo Bcex yKa3aHHBIX C1y4asiX HPOUCXOLUT
cAaBJIeHMe HelPOCOCYAUCThIX 00pa30BaHUIA BECOM TeJIa.

BHYTpeHHAA KOMIIPECCHs COCYZI0B U HEPBOB IPOUCXOMUT,
BO-TIepPBBIX, [IPY YMeHbIIEHUY IPOCBETA TYHHe S BCJIe[ICTBHe
nepesioMOB MJIM yTONIeHUs GUOPO3HBIX KPBINI KaHAJIOB
(CBSI30K, CYXOXUIbHBIX pacTsixeHui, pacuuii). Bo-BTOpHIX,
MOJXET YBeJIMYUBAThCA 00'beM BXOJALINX B TYHHEJb CTPYK-
Typ. I'unepTpodus cyX0XUIbHBIX BJarajuil CBOHCTBEHHA
Ipe/CTaBUTENAM HEKOTOPBIX npodeccuir. Hammer (1934)
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YCTaHOBHUJI, UTO CYXOXUJIHS cTubaTesIell CTAaHOBATCS MOJATIMBBIMHY K TPaB-
Me, eI KOIU4ecTBO ABMxeHul npesbimaeT 2000 B yac. IIpu 3ToM pa3BuBa-
eTcs 0TeK GrOPO3HBIX BJIATJIHII, YCUIIMBAIOIIMIA NX TPEHHUE O KOCTHOE JIOXKe,
0COOEHHO eCJIU CYXOXK IS IPOXOZAT B Y3KOM KaHaJe. [To MHeHMI0 Prusinsky
(1971), B MecTax aHaTOMUYECKUX Cy>KeHUI MOTYT IPOMCXOAUTD KaK C/iaBiie-
HIe U TPeHUe HepBa, TaK M ero HaTsKeHHe, a TAK)Ke MHOTOKPaTHbIe He60JIb-
1ve yimubsl HepBa 0 KOCTHO-(PUOPO3HbIe CTEHKU KaHAJIOB BO BpeMs paboThl.

D¢ deKT HATAXEHUS HEPBOB B OCTPOM 3KCIIePUMeHTe HCCJIeZl0BaH
Denny-Brown, Doherty (1945). Ouu 06Hapy>Xuiu, 4To mocJe c1aboro no-
pakeHUs HepBa 06pa3yeTcs nceBIoHeBpoMa (OTeK), a OCJIe CUIBHOTO —
UCTUHHAsA HeBpOMa C pa3pacTaHueM COeJMHUTeIbHON TKaHU. Bee xe, 1o-
BUAUMOMY, GaKTOpP KOMIIPECCHUHU SIBJISIeTCS BeJyIIMM IPH TYHHEJbHBIX
CHHZIpOMaX, II03TOMY OHM ¥ ObLJIM Ha3BaHbI KOMITPECCUOHHBIMU HEBPOIIa-
tusamu (Thompson, Kopell, 1959).

Vi3MeHeHU S B HePBHBIX CTBOJIaX IPM NOBLIIIEHHOM TKaHEeBOM /1aB-
neHuu. Vccnenyst CMHIPOM 3amsACTHOrO KaHana, Gelberman et al. (1981),
Szabo et al. (1987) ycraHoBuIM y 6ONBbHBIX CPeZHEE aBJIeHUe B KaHaJe
32 MM PT.CT., Y 3/[0POBBIX — 2,5MM PT.CT. Y OOJIbHBIX C CHHIPOMOM CYITH-
HAaTOpa [jaBJIeHNE B KaHaJle CYIIMHATOPA IIOBBIMAJIOCH 10 4620 MM PT.CT.
IIpY NAaCCUBHOM TpoHAUUU U 10 140+65 MM PT.CT. IpU MAaKCUMaJbHOH Cy-
nuHauuy npeamiedbs (Werner et al., 1980; Kongsholm et al., 1987). Ilo-
BU/IUMOMY, ¥ OOJIBIIMHCTBA OOJBHBIX KOMIPECCHOHHBIMU HEBPONIATHSAMHU
ZlaBJIeHUe B COOTBETCTBYIOIMX TYHHEJIAX ZIeP)KUATCS Ha yPOBHe 0K0J10 30 MM
pT.cT. HO 0HO MOeT NMOBBIIATLCA: B OTAENbHBIX Cly4asAX CUHApPOMA 3a-
ISICTHOIO KaHasia o 76 MM prT.cT. (Tanzer, 1959 u ip.) ; npu GopcrpoBaHHOM
crubaHuy npeAniedbs (MOJI0XKeHNe Pe3YNKOB CTeKJIa) B MeCTe IPOXOXK/ie-
HUA JOKTeBOro HepBa — /10 200 MM PT.CT.; B KaHaJle CylIMHATOpa IpU Mak-
CMMaJIbHOM CYNMHALKM Npejniedbs — Takxe 10 200 MM prt.cT. (Werner
et al., 1980). OueBuHO, IPY HEOOJIBIIOM UM YMEPEHHOM IOBBILIEHUH /IaB-
JleHud B TYHHeJle He BO3HUKAeT NPSMOr0 MeXaHNYeCKOTO NOBpeXAeHns
HepBa. PyHKIMOHANbHBIE H3MEHEHNU B HeM HaCTYNaloT BCJIeAICTBUE TOTO,
4TO yXyZALIaeTcss KpoBocHabeHue. Ho mpy BBICOKOM BHYTPUKAaHaJIbHOM
ZlaBJIeHUU TPYZAHO MPeANON0KUTh, HACTYIUT JIU B KOHEUHOM UTOTe YUCTO
nmemuyeckuii puobpo3 Hepsa (Denny-Brown, Brenner, 1944 u np.) nnu nps-
MOe MeXaHHAYeCcKoe IOBpeskJeHre IpUBeieT K IeCTPYKLIUY MUeJIMHa, UCTOH-
YeHHUIO MUEJIMHOBBIX BOJIOKOH U U3MeHeHuAM B cocynax (Neary et al., 1975;
Neal et al., 1987). BeposTHO, 06a Bi/ja MOpa)KeHH s MOTYT COCYIIIeCTBOBATb.
B 3TOM OTHOIIEHUM HUHTEPECHO UCCIIeJOBaHNUE 3/J0POBBIX JIUL], BLIIIOJHEH-
Hoe Lundborg et al. (1982). CaaBnuBajv 3ansSCTHBII KaHA U TPOXOASAIUH
B HeM Cpe/lUHHBIN HepB B TedyeHue 30—-90 MuH. IIpu faBieHUN B KaHale
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60 1 90 MM pT.CT. 6BICTPO HacTymasa 6J0Kaza NPOBeAeHNS YYBCTBUTEb-
HBIX UMIIYJIbCOB, 3aTeM [IBUTaTeJIbHOTO IPOBe/ieHus. bbli cenaH BBIBOA,
YTO KPUTUUECKUI yPOBEHDb HKCTPaHEBPAJIbHOIO AaBJIeHUS, IPU KOTOPOM
HapyIlaeTcs XXU3HeCIoCOOHOCTh HepBa, HaX0AUTCS Mex 1y 30 1 60 MM pT.CT.
AHanoruyHsele pe3yabTaThl aBTOPHI IOy UMM IPY HENIOCPeACTBEHHOM C/AaB-
JIeHNY HepBa B 3aIICTHOM KaHaJle ¥ BO BpeMs IpepbIBaHK S KpOBooOpaie-
HY B KOHEYHOCTH C/laBJIeHNeM I1Jleda BO3AYIIHON MaHXeTKO!. MI3MeHeHn A
4yBCTBUTEJIBHOM U IBUTATENbHOM QYHKIMK HEPBA B 000UX CIIy4Yasx ObLIN
obpaTuMbiMu. C03/1aBajIOCh BIeYaT/IeHNe, YTO MEXaHUYeCKOe CAaBJieHue
HepBa BbI3bIBAJIO JIOKAJBHYIO UIIEMHUIO 1 IMEHHO OHa Oblyla IPUYMUHOM 00-
PaTHUMBIX PacCTPOICTB HePBHOH QpyHKIINH.

DKCIepuMeHTaJbHble JaHHbIe IOKA3bIBAIOT, YTO HAPYIIeHU I KPOBOTOKA
¥ aKCOHAJILHOTO TOKA B HEPBE Pa3BUBAIOTCS IPU OTHOCUTEILHO HEOOJIBIIOM
NIOBBILIEHUY 9KCTPaHeBPaJbHOrO 1aBeHusd. Tak, peyK1us BeHO3HOT'0 KPo-
BOTOKA 0OHapyxuBanack npu 20-30 MM pT.CT., ulieMust HepBa — 1pu 60—
80 MM PT.CT. ¥ IpephIBaHKeE aKCOHAIBHOI0 TOKA — IpH 50 MM pT.cT. (Rydevic
et al., 1981; Ogata et al., 1986). DTo BIOJIHE COMOCTABUMO C TeM JlaBJIeHIEM
B KaHaJIaX, KOTOpPOe HabJII01aeTcsl IPU KOMIIPECCUOHHBIX HEBPOIATHAX.

INatodusuonorusa napecte3un. YToObI BHI3BATH MAPECTE3UU, Mb
€03/1aBaJI1 UIIEMHUI0 KOHEYHOCTH C IOMOIIbI0 MaH)XeTKH ToHOMeTpa. OHa
HaKJIaZiblBaJlach Ha MJIeY0 Ha pa3JnyHble CPOKH, U [laBJIeHUe OBLIIIAJI0Ch
710 YPOBHS, IPeBbIIAONIero CUCToNNYecKoe. ITapecTe3nu, BO3HUKAWOIINe
B IIEPUO/] MIIIEMUY KOHEYHOCTH, OBLJIM Ha3BaHbI MILIEMITYeCKIIMHU, a TOCJIe BO3-
06HOBIIeHU KPOBOTOKA — noctumemudeckumu (Nathan, 1958). Hauboree
3aMeTHBIM M 0OBIYHO eIMHCTBEHHBIM KOMIIOHEHTOM HIIeMIYeCKUX [TapecTe-
3Ui AIBJIeTCA OllyIleHNe N0JI3aHusA MypallleK UJIU IyileHUs B AUCTaIbHbIX
otzenax KoHeyHocre#l (Merrington, Nathan, 1949). DtoT Buj napecre3uu
HOCUT IPeXOAAIMI XapaKTep ¥ IPOZAO0JIXaeTCd HeCKOIbKO MUHYT.

PaznuuaioT 4 BU/ja NOCTULIEMUYeCKUX TapecTe3nii: TeMIepaTypHbIE;
OlylleHNe MOJ3aHUA MypallleK UM I'yleHUs; KOJOThe; ICeBA0CIa3M
(nceBnocynopora). [Tocie Bo306HOBIEHUSI KPOBOOOPAIeHNs B KOHEYHO-
CTY [IepPBbIMY BO3HMKAIOT TeMIIepPaTypHble TapecTe3uy — ollylieHNe Tenaa
WJIY X0JI0Zla Ha BCeM y4acTKe KOHEYHOCTH, KOTOPBIH [T0/IBeprajcs UlleMUH.
ITapecTe3uu TuNa MoJa3aHUA MypalleK UCTIBITYeMbIMU 4aCTO ONUCHIBAIOT-
s KaK OlyIleHre BUOpPAllMK U JIOKAJTU3YIOTCA MOBEPXHOCTHO. KonoThe
ONKCBIBAIOT KaK OIIyIeHNe ObICTPO MOBTOPSAIOIUXCS HEPETYIAPHBIX VKO-
noB. [IceBnocnazmoM Lewis et al. (1931) Ha3Baiu omyijeHre HanPsKeHuU,
UCTBIThIBAEMOE B KUCTH, 3aACThe U NpeAnjedbe IIPU dKCIIepUMeHTalb-
HOH MIeMUY KOHEYHOCTH. B Hamumx onbITax 1pu 310l popMe napecTe3nu
y ob6cieyeMbIX CO34aBajIoCh BIevyaTJeHe, YTO UX MaJIbIbl HAXOAATCS
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B ITOJIOKEHU N KpaleeFO CI‘I/I63HI/IH, pexe — 9TO U KUCTh COrHYyTa B Jiy4e3a-

ISACTHOM cycTtage (Tabi. 1).

Ta6auna 1. Mmemudeckue U NOCTHIIEMUYeCKUe TapecTe3u y 80 310POBbIX JIUI]
IIpY IpephIBAaHUY KPOBOOGpALleHN B BepXHell KOHEYHOCTH B TeyeHue 10 MUH

Nokasartenb Bo3pacT, net; YUCNEeHHOCTb, YeNOBEK
16-30 31-35 46-60 61-74
20 20 20 20

HacToTa MLWeMUYecKnx napectesnit 20 17 16 9
% 100 85 80 45
Ha4ano napecrtesum nocne HagyBaHus MaHXeTKU, MUH
cpeJHee 3Ha4eHne 1,5 1,6 1,9 1,8
npegen 0,7-2,6 0,6-2,7 0,8-3,3 1,1-2,6
Bpems 0T Hayana onbiTa A0 OKOHYAHWSA NAPeCTe3nn, MUH
cpeJHee 3Ha4eHne 6,0 6,2 6,6 5,7
npegen 2,6-9,1 3,1-9,3 3,2-8,9 2,6-8,7
YactoTa nocTMLLEMUYECKNX NapecTesunit 20 20 20 15
% 100 100 100 75
Hayano napecTe3un nocne CHATUS MaHXeTKW, MIH
cpeJHee 3Ha4eHne 1,0 1,1 1,2 1,4
npegen 0,7-1,6 0,6-1,6 0,8-2,4 0,9-2,6
[nuTenbHOCTb NapecTesnu, MUH
CpeaHee 3Ha4YeHne 55 4.8 42 3,2
npegen 3,2-10,9 2,6-6,7 2,1-6,6 1,1-5,3

Crepytomeil 3aa4eil uccneioBaHusA ObIIO U3ydeHUe CTPYKTYP, OTBET-
CTBEHHBIX 32 BO3HUKHOBEHIE NapecTe3ny. BbIJI0 yCTaHOBJIEHO, YTO TeM-
TnepaTypHble IapecTe3UH BO3HUKAIOT B PelleNTOpax. Bce ocTanbHble BUABI
BBI3bIBAJINCH Pa3/ipaKeHHeM HePBHBIX BOJIOKOH. TUIIBI BOJIOKOH B HepBe

MJIEKONINTAIOM X YKd3dHbI B Tabi1. 2.

Ta61mua 2. Tunbl BOJIOKOH B HepBE MJIEKONNTAIOMNX

Tunbl DYHKLUA NuameTp CxopocTb

BOJIOKOH BOJIOKOH, MKM nposefeHus
B036YXAEHUS, M/C

A lponpuoLenyus, COMaTM4eckoe MblLLeYHOe YYBCTBO 12-20 70-120

A lpukoCcHOBeHWe, faBneHue, 601b, Temneparypa 5-12 30-70

B [TperaHrnuoHapHble CUMNATUYecKIe BOIOKHA 2-5 12-30

B bonb 3 3-15

C [TOCTraHrnnoHapHbIe CUMNATUYECKME BOSTIOKHA 0,4-1,2 0,5-2

C Bonb 0,3-1.3 0,7-1,3
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Cepus HallMX SKCIIEPUMEHTOB CBUZETENbCTBOBAA B NOJb3Y IPeJIO-
JIOXEeHHU S, YTO NAapeCcTe3UH TUIIA [10J13aHUA MypallleK ¥ KOJIOThSl BOSHUKAIOT
Y IPOBOJATCA B BOJIOKHAX, OTBETCTBEHHBIX 3a OLlyIleHre IPMKOCHOBEHU
U 1aBJIeHN A Ha KOXy. [IceBaocnasm, B CBOIO 04epe/ib, BOSHUKAET IIPY pa3jpa-
’KeHUU BOJIOKOH, CUTHAIN3aL¥s U3 KOTOPBIX Y4acTBYeT B OPMUPOBAHUU
OLNYIIeHUS [BUKeHU U N0J0XKeHNA. Halu onbITHBIE U KIMHUYECKUe
JlaHHbIE TAK)Ke CBUZIETeIbCTBOBAJIM IIPOTUB y4acTHsI O0JIEBbIX 1 BEreTaTHB-
HbIX BOJIOKOH B BOBHUKHOBEHUY BCeX NlepevylCc/IeHHbIX BUZIOB TapecTe3uu.

JBa BuAa oHeMeHM . ONBITHI HA 3ZJ0POBBIX JIOJAX, Y KOTOPBIX KPOBO-
obpaleHue B pyKe IPepbIBaJIOCh C TOMOIbI0 MaHXXeTKHU TOHOMETPA, 110-
Ka3aJy, YTO B IepPUOJ UllIeMU KOHeYHOCTH OIyllleHre OHeMeHUs B PyKe
BO3HHMKAJIO IBAYK/bL: CHaYasa Ha BpeMs UlleMUYeCKUX [TapecTe3uii, 3aTeM —
KOT7la BBIKJII0YaJINCh YYBCTBUTEIbHbBIE BOJIOKHA 1 Pa3BUBasach TAKTUIbHAA
aHecTe3us KUCTH. [Tocse CHATUA MaHXeTKU TOHOMeTPa OHeMeHUe IPOX0-
IWJI0 ¥ YyBCTBUTENBHOCTD B KUCTU BOCCTaHAaBIMBanack. Jlanee Bo BpemMs
NOCTHIIeMUYeCKUX NapecTe3n (Kak ¥ B Iepruoj ullleMudecKuX mapecre-
31i1) BHOBb BO3HUKAJM [Tpexojslilee OHeMeHUe U TaKTUJIbHAsA IUIecTe3ns
B KUCTH.

W3 aHanu3a JaHHBIX CePUM SKCIIePYMEHTOB HaMU cJieJIaH PsZ BBIBOJOB.
Bo-mepBbiX, OHeMeHMe B IePUO UllleMUYeCKUX U TOCTUIIIeMUYeCKUX nape-
CTe3UH ABJSAETCS, KaK U CAaMU IIapecTe3uy, CUMIITOMOM pa3/ipakeHus HepB-
HBIX BOJIOKOH. Takoe «lepBUYHOE OHeMeHVe» BO3HUKAET BCIeICTBYE HOM-
6apAMpPOBKY YYBCTBUTENBHBIX LIEHTPOB IOTOKOM UMIYJIbCOB, UCXOAAIINX
13 CIIOHTAaHHO Pa3psAXaloMUXCs TAKTUIBHBIX BOJOKOH. AZlaNTalus [IeHTPOB
K TAaKOHM CTUMYJIALIUY TPOSABJIAETCSA NOBBILIIeHeM 10pPOra TAKTUJIbHOU 4y B-
CTBUTEJILHOCTH U, KaK CJIeZICTBYUE 3TOTO, OLIyIleHHeM OHeMeHU 1. Bo-BTOpBIX,
OHeMeHMe, BO3HUKawIIee B 6oJiee MIO37IHEeH CTaAuY UIIeMUY KOHEYHOCTH,
OTHOCHUTCS K CUMIITOMAaM BbINaZieHU S QyHKIIMU TOJICTHIX (TAKTUJIbHBIX) BO-
JIOKOH Trpymmel A (cM. Tabi. 2). HapymeHue NpoBOAMMOCTH B HUX OLIyIIa-
eTCsl Kak OHeMeHMe, Ha3BaHHOe HaMM BTOPUYHbIM. OHO CONPOBOXaeTcsa
pa3BUTHEM CHavaja rumecTe3uu, a 3aTeM U TAKTUJIbHOM aHeCTe3uu B 30He
3TOrO OLIyIIeHU .

HNmeMuyecKasi 00Jib. AHAJIN3 CEPUU OMBITOB MO3BOJIAJ HAM IPUUTH
K BBIBOZlY, YTO TOHKME HEPBHbIe BOJIOKHA MeHbIIe CTPaJjaloT OT UIIEMUH,
yeM ToscTele. Juddy3Hasa NI0X0 JOKATU30BaHHAS NPOTONATHUYIECKAS
60b B pyKe BO3HHMKAJa B IIEPUO/] UIIEMUH KOHEYHOCTH Y 3/[0POBBIX JIUI
no3xe napecre3uu. K KoHIly 4acoBOro nepuoza uieMuu 60Jb pacpocTpa-
HAJIach Ha BCIO PYKY U CTAHOBUJIACh HeCTepIUMON. BeposTHOI ee mpuyu-
HOM fIBJIAJINCDH BbI3BaHHbBIE UIlIeMUel pa3psiibl UMITYJIbCOB B 60JIEBBIX BO-
nokHax rpynnsl C (cM. Tab1. 2), a He B CBOOOJHBIX HEPBHBIX OKOHYAHUAX
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(He penieniTOpHbIE 60JIH), HOCKOJIBKY PELleNTOPBI TOHbIIIE BOJIOKOH U, CJIe/[0-
BaTeJIbHO, O0Jiee YCTONYMBEI K UllleMuH. Hanpumep, y MHBaJIUZOB C aMIy-
THUPOBAHHOH rOJIeHbI0 CIaBJieHue Geipa MaHXeTKOW TOHOMETPa BbI3bIBAJIO
omymeHue 60JH B CTOIIE.

IlapecTe3nu, OHeMeHHe U 00JIM NPU TYHHEJbHBIX CHHAPOMAX.
CrioHTaHHbIe HOYHbIE U THEBHbIE UIIeMUYeCKe aTaKX apecTe3uu y 60J1b-
HBIX TYHHEJIbHBIMU CUHZIPOMAaMH, B OTJINYME OT BbI3BAHHBIX UIIeMUYeCKUX
napecTe3uy y 3/J0pOBbIX JIUII, MOTYT IPOABIATHCA OLIYIeHUAMU He TOJb-
KO I0JI3aHUA Mypallek, HO ¥ KOJIOThA. B nocTumemMudeckuii nepuos y 3TUx
6OJbHBIX HEPeJJKO BO3HUKAIOT BCe 4 BU/A MAPECTe3UU. Y HUX IPUCTYIIbI
napecTe3uy BCer/a COUeTalTCs C TPeXOoAANIMM IePBUYHBIM OHEMEHNEM.
Ecnu BcnencTBre HapyleHU s IPOBOAUMOCTH B UyBCTBUTEJIbHBIX BOJIOKHAX
MIMeeTCsl BTOPUYHOEe OHEMeHUe, TO, T00aBIAACH K HeMy, IepBUYHOE OHeMe-
HYe YCUJIMBAET 3TO omyienue. [Ipu cuHApOMe 3aMACcTHOTO KaHaia 60Jb
BO BpeMs HOUHBIX IIPUCTYIIOB HepeJKO UppajuupyeT Ha IpeAIiedbe U Jaxe
Ha IJIed0. YiKe T0cJle IepBOi UHbeKIMY TUAPOKOPTHU30HA B 3aMIACTHBIN Ka-
HaJ 60JIM B PyKe, B TOM YHUCJIe U BbIIIe 3aNACTbs, 0OBIYHO MPOXOASAT, XOTH
ociabyieHHbIe TapecTe3uH ellle MOT'y T OCTaBaThCsA. ClieJoBaTeIbHO, IPU 3TOM
TYHHEJIbHOM CHHJPOMe IPUYMHOM O0Jieil ABJseTCs pa3ApakeHre HepBHBIX
BOJIOKOH, a He pelieNnTOpOB.

Kak y)xe ynoMuHaoch paHee, 715 BbI3bIBaHUSA [TapeCcTe3Uy KOHEYHOCTh
C/IaBJMBAeTCA MaHXeTKOM TOHOMeTpa. /171 [UarHOCTUKY CUHApOMa 3aIACT-
HOT'0 KaHaJia Ipo0y CO c/laBJIeHKEeM IJledya MaHXeTKOW TOHOMeTpa BbIIIe CHU-
cToJMYecKoro faBneHus B redenue 60 c mpezasoxuu Gilliatt, Wilson (1953).
B GOJIBIIMHCTBE CIy4YaeB 3TOTO TYHHEILHOTO CUHPOMA IIPH BBIIIOJHEHUH
YKa3aHHOTO TeCTa, Ha3BaHHOr'0 TyPHUKETHBIM, IapecTe3Uy BHavyaje BO3-
HUKAIOT B 30He MHHepBaluu cpeAuHHOro HepBa (I-IV manbIiel), B TO BpeMs
KaK y 30POBBIX JIUI| TapecTe3u HAaYMHAIOTCA J1O0 B 30HE MHHEPBALIUH
nokTeBoro HepBa (IV-V nanbubl), 1160 1uddysHo. B Hammx HabMO[eHUAX
TYPHUKETHBII TeCT 0Ka3aJcs MN0JOKUTeIbHbIM IPY CUHIPOME 3aIIACTHOTO
KaHaJa Ha 67,8% 60bHBIX PYK (373 u3 550). MbI cuuTanu 3Ty npoby 1mo-
JIOXKUTENbHOM, eC/IM IapecTe3Uy B 30He MHHepBalluy NOpa)keHHOro HepBa
BO3HUKAJIM B TedeHue TepBbIX 30 ¢ MlIeMuH, 4ero He HabJIIOZAIHU B 9KCIIe-
pPUMeHTaX Ha 30pOBbIX unax. [Io706HbIe CIIy4an MOKHO OO'bSCHUTD TEM,
YTO CerMeHT HepBa, NOBeprauiics KOMIIPeCCUY IPYU TYHHeIbHBIX CUH-
ZpOMax, 13-3a HeJ0OCTaTOYHOTO KPOBOCHAOXEHU ST HAXOAUTCS B COCTOSTHUY
TIOBBINIEHHO BO30y1MMOCTH. [I03TOMY HEPB PaHO pearupyer Ha TUIIOKCHUIO
AanbHeWIIMM HapacTaHUeM BO30yMMOCTH B BOJIOKHAX TPYINIbI A U BO3-
HUKHOBEHNEM B HUX Pa3pA70B UMIIYIbCOB, OLIYIIaeMbIX Kak [TapecTe3nH.
Y MHOTHX 13 HabII0AaBIIKXCA HAMU OOJIbHBIX C APYTUMU TYHHEJTbHBIMU
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CUH/IPOMaMHU BePXHUX Y HUKHUX KOHEYHOCTe! TyPHUKETHBIN TeCT TaK)Xe
ObLJI OJIOXUTENbHBIM. Hepe Ko B TedeHUe TepPBOM MUHYTHI C/IaBJIeHUS
KOHEYHOCTU MaHXeTKOI TOHOMeTpPa IOMUMO IapecTe3U! Y HUX BO3HUKA-
11 60711, Yero He HabII0AIOCh B 3KCIIEPUMEHTAX Ha 3710POBbIX. BOJIbHEIE
KOMIIPEeCCUOHHBIMYU HEBPONATHSAMH 4aCTO COOOIIAJIH, YTO IPYU BITIOJIHE-
HUU TYPHUKETHOI'O TeCTa y HUX BO3HUKAJIHU OLYIeHN s, He OTINYaIoIuecs
OT HOYHBIX UJIM THEBHBIX IIPUCTYIIOB AapecTe3nn U Ooeil.

CrnezyeT yUYUTBIBATh, UTO KaXKJbIi U3 TPeX MaruCTpajbHbIX HEPBOB
BepXHel KOHEeYHOCTH (CpeAMHHBIN, TOKTeBOM UJIX JTy4eBON) MOXeT C/laB-
JIMBAThCSA 110 MeHbIllel Mepe Ha TpeX YPOBHAX: MJIedo, TpeAlieybe U 3ams-
cTbe. [To3TOMy IpeuMyllecTBeHHOe ¥ PaHHee BO3HUKHOBEHHE 1apecTe3uu
B 30He NHHepPBallMy OAHOTO M3 YKa3aHHBIX HEPBOB He M03BOJIsAET CYAUTh
00 ypOBHe ero opa’xeHus, ec/1u AaBAIMas OBA3Ka HaKJIaJbIBAeTCs Ha I1JIe-
40. Y4UTBIBASA 3TO, YaCTH OOJIBHBIX C KOMIIPeCCHeH Ha 3aIACThbe CPeJMHHOTO,
JIOKTeBOTO UJIY JIy4eBOI0 HePBOB Mbl HAaKJIaZiblBaJI MaHKeTKY TOHOMeTpa
He Ha I1J1e40, a Ha TpeAiljieybe, YTO 3HaUYUTe IbHO OBBIIIAJIO [IeHHOCTD TyP-
HMKETHOTrO (MHaye MaHXeTOYHOr0) TecTa.

B oTm4me OT 310POBBIX JIUII, Y OOJBHBIX TYHHEJbHBIMU CUHPOMA-
MU HIIeMUYecKHe U MOCTUIIeMUYecKye IapecTe3uu XapaKTepu30Baliuch
He TOJIbKO 60Jlee pAaHHUM BO3HUKHOBEHMEM, HO TaK3Ke O0JIblell HHTeHCUB-
HOCTBIO U VIUTEIBHOCTBI0. KpoMe TOTo, y 3/J0pOBBIX JINI MIIeMUYeCcKUe [a-
pecTe3nu OrpaHUYMBAIOTCA OMIyIeHUeM 0JI3aHUsA Mypallek, a IPU KOM-
IIPeCCHOHHBIX HEBPONATHUAX YacTO 00aBIAETCA CUIBHOE TIOKaIbIBAHLE
UT0JIKaMU B 30He MHHepBaly I0Pa)KeHHOT'0 HepBa.

ITocsie mpepbIBaHKUSA KPOBOOOPAIIEHNS B PyKe C IIOMOIbI0 MaHXeTKH
TOHOMETPA, HaJI0OXKeHHO Ha 1J1e4o, y 21 u3 40 60JIbHBIX C CHHAPOMOM 3a-
IAACTHOTO KaHaJla BO3HUKJIO BTOPUYHOE OHeMeHHe C TAKTUJILHOM aHecTe3uen
B [AJIbIIaX, CHa0XXaeMbIX CPeZIMHHBIM HEPBOM, B Te4eHHe TepBbix 10 MuH
umemMuy. Tak paHO OHO He NOABJIAJIOCH B HAIIUX 3KCIIePUMEHTaXx Ha 3/10-
POBBIX JIOAAX.

Ecii y 60JIbHBIX C TYHHEJIbHBIMY CHH/IPOMaM# HOUHbIE TIPUCTYTIbI ITape-
CTe31U COMPOBOXAAIHUCH OOJIAMY, TAKOE COYeTaHUe OTMeYasoCh 1 IIPH BbI-
NIOJIHEHUU TYPHUKETHOro TecTa. boiu B TeueHUe epBbIX 4 MUH UIIEMUU
KOHEeYHOCTU HaYMHAJIUCh B KUCTHU, HepeJKO UppafiuMpOBajy Ha Npeaie-
9be U Aiake Ha 171e40. [Iopoii OHU CTaHOBUJIMCh HACTOJIBKO HECTEePIUMBIMU
7151 60JIBHOTO, YTO TPOOY TPUXOAUIIOCH TPeKpalaTh. IIpy IOBTOPHOM Ty P-
HMKETHOM TeCTe 4epe3 HeZleJII0 IoCJie OKOHYaHUA Kypca JIe4eHN I MeCTHbIMU
MHBEKLISIMU I'UPOKOPTU30HA 60711, KaK IPABUIIO, He BO3HUKAJIX B TeYeHHe
IIepBbIX 5 MUH IIPePbIBAHUA KPOBOTOKA B KOHEYHOCTH, a TapecTe3un Hauu-
HaJIUCh NIO37Hee, YeM 710 JIeUeHHU 1.



TNABA 1. TATO®N3NOMOMMYECKNE MEXAHIN3MbI KOMMPECCNOHHO-ULEMWYECKIX. .. 17

Y 60JIbHBIX KOMIIPECCHOHHBIMU HEBPOIIATHSIMU [TPY BBIIOJTHEHUY TY PHU-
KeTHOTO TeCTa IOpOT TaKTUJIbHOU 4yBCTBUTENbHOCTYA 3HAUUTEJILHO TIOBBI-
IIaJICA B IEPUOJ] He TOJIBKO NTOCTULIEMUYeCKUX [TapecTe3ui (KaK y 3l0pPOBBIX
J10Jieil), Ho ¥ BO BpeMs UllleMUYeCcKuX apecTe3uil. B yacTu caydaeB IOMUMO
TAaKTUJIBHOTO MOBBIIIAJICA U IOPOT ABYXTOYEYHOTO pa3nnyeHus (AUCKpU-
MHHAIMOHHAs YyBCTBUTEJILHOCTD) IIPU UCCIIeJ0OBAaHUY IUPKYyieM Bebepa,
a Tak’xe 60JIeBOU TOPOT, KOTOPBIH KCCIIeI0BAJIH are3uMeTpoM PyasuTa.

JBurarejabHble HepBHbIE BOJTOKHA B IePUOJ MIIEMHHU U IOCTHIIe-
MuM. B skcriepumenTax Ha 10 310pOBBIX JIIOASAX B Bo3pacTe oT 19 no 37 et
M3y4aauch BO3OYAUMOCTb ¥ IPOBOAMMOCTb B IBUTATEIbHBIX HEPBHBIX
BOJIOKHAX BO BpeMs uIIeMUH U noctumeMuu. KpoBooOpameHnue B pyke
IIpephIBaIOCh C TOMOIIbIO HAaJIOKEeHHOW Ha MJIe40 MaH)XXeTKU TOHOMeTpa,
ZlaBJIeHVEe B KOTOPOH ObLJIO IIOHATO BhIIIE CUCTOJNYECKOr0. OMBITHI TPOBO-
AWJIICh HA YCTAHOBKE 7S MCCJIe/JOBAHKS TPOBe/IeH s BO30Y K AeHU S 10 He-
pBy. CpeIMHHBINM HepB pa3/pakajcs Ha rpaHulle IpeAnieybs ¢ 3alACTbeM
IPSAMOYTOJbHBIMU UMIYJIbCAMU AJIUTENbHOCTHIO 0,3 M/C, aMIIUTYAON
100-120 B po nmemuu u yepe3 KakAble 3 MUH IIPYU UIIeMUH U IOCTULIEMUN
(B TedyeHUe NepPBOY MUHYTHI IOCTUIIEMUYECKOTO TePUOZA HEPB CTUMYJIH-
poBasics 4epe3 Kaxxble 10 ¢). OTBoAAIMeE 37IEKTPOABI HAKJIaAbIBAIN HA HA-
PYKHYIO 4acTh BO3BbINIEH!S OOJBIIOTO Majblia. Bo Bcex akcnepuMeHTax
OB TI0JIy Y€HbI OZIHOTUITHBIE Pe3yJIbTAThL.

ITocne 27-36 MyH “lleMUU BO3HUKAJ NOJHBIY Napaany KUCTHU. B mep-
BYI0 Ouepezb (mocjie 2328 MUH) BbINa/1aJIo IPOTUBOIIOCTABJIeHYE OOJIBIIOTO
nanbia. AMIJINTYZAA NOTeHIMaa eliCTBYUSA MBINIIbI HAYMHAaa CHUXKATh-
cs Ha 18-27-# MuHyTe 1 ocjie 39-37 MUH NpepbIBaHUSA KPOBOOOpaLIeHN S
B PyKe J0OXOAuJa [0 HyJA. 3aMeTHOe ynuHeHue (He MeHee 10%) MoTOp-
HOTO JIATEHTHOI'0 IIepuoZia 0TMe4asoch nocie 12-24 MuH niieMuy, a Heno-
CPeZCTBEHHO Nepesl MCue3HOBeHNeM MBIIIeYHOT0 MOTeHIIMala MOTOPHBIN
JIaTeHTHBIYN nepuoA yaauHaaca Ha 30-150%. B TeyeHue 36 MUH UlleMUn
NOHU3UJACh aMIJINTY/la TOTeHIMaNa AeCTBUA MBIl U YAJTUHUICA
MOTODHBIN JIaTeHTHBI! eproA. B Teuenune 30—-60 c nocse cHATHUA ¢ Ieya
MaHXeTKY TOHOMeTpa PeruCTPUPOBAJICA NepBblii OTBET Ha CTUMYJIALNIO
HepBa. He no3Hee 9-i1 MUHYTBI IOCTUIIEMUY aMIIJIUTYZA MBIIIEYHOTO IO~
TeHII1aja BOCCTaHaBJIMBAJIaCh 10 UCXOJHOM. B TeueHne nepBoIX 12 MUH NO-
CTUIIEMUY MOTOPHBIN JIATEHTHBIN ePUOJl YKOPAYMBAJICSA M IIPUOIMKAIICS
K ucXoiHOMY. EcJi KpoBOOOpalieHre B KOHEYHOCTH IPePHIBAJIOCH He MeHee
yeM Ha 50 MMH, TO BCKOpe NOCJIe CHATHUSA MaHXeTKU TOHOMeTpa BO3HUKAIN
CIIOHTaHHbIE COKpallleH!s (TOHNYeCKUe, pexe ellie ¥ KJIOHUYeCKue CyZiopo-
T'Y) MBIIII KUCTH, KOTOPbIE IPOJOJIKAIUC He GoJiee 3 MUH U PErCTPUPO-
BaJIMICh HAMHY NIPH 3JIEKTPOMUOTrpaduiL.
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MBI IPOM3BOMIHN 3JIEKTPOCTUMYIALNIO JOKTEBOTO HepBa B IBYX TOUKAX:
HaZIMBIIIEeJIKOBO-TIOKTeBOM eJI00e 1 Ha IpaHMuIe IPeAIIeybs C 3aIACTbEeM.
OTBoAAmMe 31eKTPOAbl HaKJIaAbIBa I HA BO3BbIeHNe V nasbua. IIpu aTom
UCCTe0BaIX 2 MOTOPHBIX JTaTeHTHBIX Tepuojia. [IpokcuManbHbIN paBHAICA
CyMMe IKCTaJIbHOTO JIATEHTHOT'O TIePUO/ia 1 BpeMeHU IPOBeJieHu st BO30YX-
ZleHU 110 IBUTaTeIbHbIM BOJIOKHAM JIOKTeBOT'0 HepBa Ha Y4aCTKe OT JIOKTe-
BOT'0 CyCTaBa /10 3aIACThA. B onbITax Ha 6 370POBBIX My>KYMHAX B BO3pacTe
oT 22 1o 37 net 661710 0OHAPYKEHO, YTO HOJIbIIE BCETO CKOPOCTD IIPOBeJie-
HUS BO30Y)XZEeHNS 3aMe/JIsiiach Ha MpeAIedbe B CerMEeHTe HepBa, paciio-
JIO’KeHHOM MeXX/ly IPOKCUMAaJbHbIM U AUCTATbHBIM YPOBHEM CTUMYJIALNH.
CriejoBaTesIbHO, TAKOE 3aMe/ijleHue ObII0 OOJIbIIMM Ha y4acTKe, T7ie UMeJUCh
TOJILKO HEePBHBIE BOJIOKHA, YeM Ha y4acTKe HEPBHBIX BOJIOKOH M CUHAIICA.

ITpexcraBieHus o HaTOU3NOIOTUY U KIMHINYECKOM Helipodusnomo-
TMY CUHIPOMA 3amsCTHOrO KaHaja usnoxunu Werner u Andary (2002).
B ux criucke nutepatypsl 71 nedatrHas paboTa, OTHOCAIMIAACS K yKa3aHHO-
My cuHApoMmy. Ero aBTophl Ha3bIBAIOT CO3BE37iieM CUMIITOMOB, CO4eTAHHBIX
O cAaByieHNeM (KOMIIpeccrell) CpeAMHHOTO HepBa Ha 3anAcThe. [To MHeHUI0
Werner u Andary, XoTs naToQpu3nu0JI0rus CHHAPOMA 3aIACTHOIO KaHaia
He [IOJTHOCTBIO TOHATHA, MeXaHWYeCKYe aclleKThl NOpakeHUs CPeIMHHOTO
HepBa B 3aISICTHOM TyHHeJe 60Jiee BepOSATHBL. FIMeIOTCs Ipe/iCTaBIeHUs
00 uieMun, MeXaHU4eCKOH TpaBMe, FeHepaliiy SKTOMNYeCKUX UMITYJIbCOB,
ZleMyeVMHU3a1 1Y, TeHJOHUTe, IOBBILIEeHNH JaBJIeH! B 3aIIICTHOM KaHaJe,
MeXaHN4eCcKUX GpaKkTopax, BOBJIEUYEHUU MAJIbIX U OOJIBIINX HEPBHBIX BOJIO-
KOH, a TaK)Xe 0 BapuabeJbHOCTU CUMIITOMOB.

Werner u Andary npouuiu MUMO UHTepecHOU paboTsl Seiler ¢ coaBr.
(1989). Oum uccnenoBaayu UHTPAONEPATUBHO KPOBOTOK B II cpeiMHHBIX
HepBax B epUOZ 0CBOOOXK/IeHNA 3aMACTHOTO KaHala, 10 U I0CJIe IeKOM-
Ipeccuy KaHaja 4, COOTBeTCTBEHHO, cpeiIMHHOro HepBa. [Tocie paccede-
HUs ONepevYHON 3anACTHOM CBA3KY, MCCIIeJOBAHHOM € TIOMOIIBIO JIa3epHOMI
IIOTIIEPOBCKOM (III0OPOMETPHH, KPOBOTOK B 9 13 11 HEPBOB CTaJl MyJIbCU-
PYIOILIM, 4ero He ObLJIO /10 onepanuu. Y 6 MareHToB B 7 HepBax ObICTPBIN
BO3BpAaT NyJbCalluy B CeTMEHTaX HepBa CONPOBOXKAJCA UCUe3HOBEHUEM
6o v u3ecTe3uil. Y 3 nanueHToB (3 HepBa) yIIyylInICs CTaTyC, 0CTaBaIach
cnabas fu3ecrte3us. Y oHa poIIIa nocje SIMHeBPIKTOMUY OTEYHON YaCTH
cpenuHHOrO HepBa. ITo sKciieprMeHTaIbHBIM AaHHBIM Ochs (1984), aHoKcus
BBI3bIBAET OJIOKAZy aKCOMJIa3MaTU4eCKOW TPAaHCIIOPTHOW CUCTEMBI, TIPepbI-
Bas MeCTHYIO okcuaatuBHyo ¢ocdopunusanuio. JlekoMnpeccus KaHaa
Y IPOXOJAIero B HeM HepBa B JAHHOM CJIydae, BOCCTaHaBJIMBasA NyJIbCU-
PYIOIIVIT KPOBOTOK B HEPBe, yJIy4llaja He TOJbKO KPOBOCHAOXeHVe HepBa,
HO TaKJXe MPSAMOW M 0OPaTHBIN aKCOHAJIbHBIN TPAHCIOPT B HEM.



TNABA 1. TATO®N3NOMOMMYECKNE MEXAHIN3MbI KOMMPECCNOHHO-ULEMWYECKIX. .. 19

MOoHO npe/IoI0KHUTh, YTO IPHU JeTKUX GOpMax TYHHEIbHBIX CHH/PO-
MOB IyJIbCUPYIOIINI KPOBOTOK COXPAHAETCS, XOTS U B 0CJIa0JIeHHOM BUJIE.

WTak, JaHHBIe JIUTEPATyphl U HAallM HabJIIOJeHUS MOKAa3bIBAIOT,
YTO 110 XO/ly HEPBHBIX CTBOJIOB KOHEYHOCTeH HepelIKO BO3HUKAIOT CUTY-
anuy, B KOTOPHIX Pa3BUBAIOTCA KOMIIPECCUOHHO-UIIeMUYeCKue Topaxe-
HUS 9TUX HepBOB. Jlaxe ecyii paKTOPHI KOMIIPECCUU B 30HE TYHHeA 6oJee
VJIM MeHee TIOCTOSIHHBI, ABJIEHUS MIIeMUH HepBa ObIBAIOT JMHAMUYHBIMHU.
[ToaToMy napecTe3uu, OHeMeHHUe 1 6OJIM YaCcTO He TIOCTOSHHBI, a TIePUO/U-
4eCKV BO3HUKAIOT B TeYeHHeE CYyTOK (HOYbIO BO BpeMs CHa, IpU paboTe 1 11p.).
ITaTOrHOMOHMYHBI ClIeljaTbHble IPUEMBbl, KOTOPbIE BbI3bIBAIOT ZIeKOMIIEH-
CalvIo MIIeMUH HePBOB U NIPOBOKALMIO NapecTe3nu. V3 HUX MPOCTHIMU
¥ JOCTaTOYHO MHPOPMATHBHBIMHU SIBJIAIOTCA MaH)XeTHBIH (TyPHUKETHBI)
¥l 3JIeBallMOHHBIH TeCThl. IIpY BBIIOJIHEHUY MaHXeTHOU MPOObI Ha MJIe40
nanyeHTa HaKJIaJblBaeTCs MaHXeTKa TOHOMeTPa, fiaBJieHre B KOTOPO# Ho-
BbImaeTcs Ha 1015 MM PT.CT. BblIe cucTonndeckoro (puc. 1). IIpu Hanuuuu
KOMIIPECCUOHHO-UIIeMUYeCKOro cuapoma yepe3 30-60 ¢ naBieHus MaH-
XeTKOM TTOSABNAI0TCSA NapecTe31y B 30He pa3BeTBJIeHU COOTBETCTBYIOLIEro
IIOpa)XeHHOT'O HepBa.

Puc. 1. MauxertHas npoba

DyleBallUOHHBIN TeCT BBINOJHANIOT, IOHUMAas BLITAHYThIE DYKU Ilepej
TPYZAbIO B IIOJIOKEHUU JIe)ka Ha CIIMHe, B TedeHHe 1 MUH (puc. 2 a). DTy npo-
Oy MOXXHO BBIIIOJIHATH U cTOSA (MOJHMMaHue PyK BBepx). IIpoba cunraercs
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TIOJIOKHUTEJIbHOM, eCJIY TapecTe3UH B 30He II0OPAXKeHHOTO HepBa BO3HUKAIOT
10 1 MUH yZiep>)KMBaHUSA PYK B BePTUKAIbHOM MOJIOXeHUH (PHC. 2 0).

©)

DTH TeCThl IPOBOKALMY NIAPeCcTe31H MOMOTalT AMarHOCTUPOBATD TYH-
HeJIbHble CHH/IPOMBI KOHeYHOCTel. Ecin Takue umemuyeckue npoosl,
Kak u ipyrue TecTsl (TuHe A ¥ NIp.), OTPULIATENbHBI, JUATHOCTHAKA KOMIIpec-
CHOHHO-UIIEMUYeCKOTO TIOPaKeHN I HePBOB 00K TUBU3UPYETCS 3K TPO-
¢du3noI0rNYeCKUMU METOJAMH.

KoMnpeccroHHbIe NOpakeHH A HEPBOB U AKCOHAJIbHBIN TPAHCHOPT.
Hanu4ue B HOpMe TOKa IUTOMNJIa3Mbl U3 TeJla MOTOHEHPOHA B HEPBHOE BO-
JIOKHO ¥ 7iaJiee 10 JIMHHUKY aKCOHA ObLJIO SKCIIePUMEHTAIbHO I0Ka3aHO
B 40-x ropax mpouwnoro Beka (Weiss, 1944, 1969; Weiss, Davis, 1943; Weiss,
Hiscoe, 1948). DToT peHOMEH BHayale MOy YHJ Ha3BaHUE «aKCOIJIa3MaTu-
YeCKHi1 TOK»; B HACTOSI[ee BpeMs Yallle YIOTPeOISAI0T TePMUH «aKCOHAJIb-
HBIY TPAaHCIIOPT».

BonbmMHCTBO aKCOHAJBHBIX MaKPOMOJIeKyJ BHaYajle CMHHTe3UpyeTcs
B TeJle HEPBHOU KJIETKU U JlaJiee HallpaBJIseTCs B HepBHOE BOJIOKHO. TakuM
00pa30M BO3HMKAET OPTOTrPaIHbII aKCOHAIBHBIN TPaHcHopT. Ero cyimecTBo-
BaHMe OBIJIO J0KAa3aHO C TOMOIIBIO PaIHOAKTUBHBIX METOK BHOBb CHHTE3H-
POBaHHBIX MOJIEKYJISIPHBIX KOMIIJIEKCOB U OTIpefieJIeHN s UX PacloyokeHus
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B aKCOHe IIpY MOBTOPHBIX pajsuorpapuyeckux UccaeoBaHUAX. i uneH-
TUUKAUY [IePEHOCUMBIX 110 aKCOHY MaKPOMOJIEKYJI HCIOJIb30BaIUCh
TaKXe 0coOble OMOXUMUYECKUe MeTOAMKHU. TakKUMU criocob6aMu, HOMIMO
OPTOr'paZiHOTO TPAHCIIOPTA, 0OHAPYKHJIU CYLIeCTBOBAHMUE U PETPOTPATHO-
ro aKCOHaJIbHOI'O TPAHCNOPTA U3 HEPBHBIX OKOHYAaHUH B TeJla HEPOHOB.
B nocnenHeM ciydae peTporpaZiHo MOTYT IIepeHOCUTHCSA 110 aKCOHY TaKXe
MOJIEKYJIbI U3 KJIeTOK-MUIIIeHe !, IpUJieKalliX K HepBHbIM OKOHYaHUAM, Ha-
IIpUMeP U3 MBIIIEYHBIX BOJOKOH.

[To-BUAMMOMY, U30UpATENbHBIN IEPEHOC MOJIEKYISIPHBIX KOMIIJIEKCOB
K TOYKaM UX IPUJIOKEHN A TPOU3BOJUTCSA C TOMOIIBIO TPeX OCHOBHBIX KOM-
IIOHEHTOB: aKCOIJIa3MBbl, [J1aJKOM 3H7ONIa3MaTUYeCcKol CeTU U MUTOXOH-
npuii (Ochs, 1975; Schwartz, 1979 u np.). KOMIIOHeHThI aKkcoTmIa3Mbl (pac-
TBOPUMBIii GeJIOK 1 pepMeHThI), a TAK)Ke aKCOHAJIBHOTO KapKaca (HeHpOHUTH
Y HePOTPYOOUKU) Me/IJIEHHO [lepeMeIaoTCs 110 AJTMHHUKY aKCOHA CO CKO-
poctbio 1-4 MM B cyTku (Lasek, Hoffman, 1976 u ip.). CiejoBatenbHo, B ak-
COIJIa3Me CyIlleCTBYeT Me/IJIeHHbI aKCOHAIbHBIN TPAHCIIOPT PACTBOPUMOT0O
GeJiKa 1 371eMEeHTOB KapKaca HEPBHOTO BOJIOKHA.

Bo MHOr0 pa3 6bIcTpee JOCTaBIAITCSA KOMIOHEHTHI 00071049€K (MeMOpaH)
HepBHBIX BOJIOKOH ¥ UX OKOHYaHUU — €O CKOpOCThio 200—-400 MM B CYTKH.
Tak ocy1ecTBisAeTCs ObICTPBIN aKCOHAIBHBINA TPAHCIOPT. COCTaBHBIE YACTH
MeMOpaH (pochonunuabl, IIOKOIPOTEU LI U GEePMEHTHI), T0-BUIUMOMY,
IIePeHOCATCSA 10 TPyOOUYKaM IJ1a/IKOM SHOIIa3MaTHYecKol ceTu. B 310
cucreme TpyOOYeK, BEPOSITHO, OCYIIECTBIISIETCS U PETPOrPaHbINA aKCOHAIIb-
HBIY TPAHCIIOPT U3 HEPBHBIX OKOHYaHUM B TeJI0 HepBHOU KJIeTKU. TakuM c1o-
c00OOM ZIOCTABIIAIOTCA 3JIEMEHTHI MeMOPaH 13 00J1aCTH HEPBHBIX OKOHYaHUH
Y UX IUTOIIJIa3MBl, @ TAK)Ke MOJIeKYIApHble KOMILTIEKCh] U3 KJIeTOK-MUIIeHe i
(MblIIeYHBIX U [p.). CKOPOCTb PeTPOrpaZiHOro aKCOHAJIbHOIO TPAHCIOPTa
150-300 MM B CyTKH.

Tunmore3a gBoiHOro caasaeHus. Upton, McComas (1973) knunude-
CKY U 3J1eKTpodu3noIorniecku uccueoanu 220 601bHBIX € XKanobaMu
Ha 1epecTe3uy U 6011 B KUCTU. Bosle3HeHHbIe OIYIeHUs MHOTa cOYeTa-
JIMCH CO CJIAOOCTHIO0 COOCTBEHHBIX MbIIIL KUCTU. CUHAPOM 3aIACTHOTO Ka-
HaJia ObLJ BLISIBJIEH Y 85, HEBPOIATHU s JIOKTEBOTO HepBa — y 24 1 06a Bu/a
nopa)keHus HepBa — y 6 manueHToB. OcTaJbHble ObIIN C CHMIITOMAaTHKOH
PaAuKyJIONaTUU UJIH, B OTAEJIbHBIX CIy4asax, IOpaXkeHus [JieueBoro CIje-
TeHUs. ABTOPBI 00paTHIM BHUMaHue Ha TO, 4TO Y 81 3 115 (70%) 601bHBIX
€ 3JIeKTpOPU3N0IOrYeCKH IOATBE P IeHHBIMY KOMIIPECCUOHHBIMU HEBPO-
NaTASAMY CPeJUHHOTO UJIY JIOKTEBOTO HEPBOB MMEJIUCh TaK)Ke IPU3HAKY [0-
pakeHHs KOPELIKOB CIMHAIbHBIX HEPBOB. B 60JIBIIMHCTBE CITy4aeB OHO MOA-
TBEPXK/JaJI0Ch TOJIBLKO 3JIEKTPOMUOTPadHYeCKH, HO Y YaCTHU NaLeHTOB ObLIN
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B aHaMHe3e IPUCTYIIbI CUJIbHBIX 60JIeld K MUMEeJIUCh OTPaHUYeHUs IBIKeHU I
BIllee, a TAKJKe BbINaZileH!s 4yBCTBUTEIbHOCTH 110 KOPEIIKOBOMY TUITY, He CO-
BIIa/JaI0LIKe C 30HOY HHHEePBALUY OT/eJIbHBIX TeprudepruiecKuxX HePBOB.

Upton, McComas (1973) npeAnon0Xuin, YTO UMeeTCs CBA3b MeX Y M0~
pa)keHUeM IIefHbIX KOPELIKOB (MM [1JIle4eBOro CIIJIeTeHU ) U BOBJIeueHeM
CPeAVHHOTrO UM JIOKTEBOI'0 HEPBOB U BBICKA3aJI1 TUIIOTE3Y O CBA3U MEXY
HopakeHUSAMU IleprdeprdecKoil HePBHOK CHCTeMBbI Ha IBYX YPOBHSX, OCHO-
BAaHHYIO Ha CyLeCTBOBaHMY (peHOMeHa aKCOIIa3MaTHIeCcKOro Toka (aKkco-
HaJbHOTO TpaHcnopTa). Huxe NpuBOAUTCA ONKCcaHKe 3TOM T'MIOTe3BI.

MO>XHO NpeANoNIOKUTE, YTO Y OOJNBIINHCTBA JIUL] UMeeTCs JIeTKas CTe-
IIeHb KOMIIPeCCUY UJIY CPeIMHHOTO HEePBa B 3aIICTHOM KaHaJle UJI1 JIOKTeBO-
ro HepBa B KyOuTaabHOM TyHHese. Takas Komnpeccus 0003Ha4eHa KaK «y»
BO II psany cBepxy (puc. 3). Eciu mpeiIONIOXHUTD, YTO UMeETCS N30BITOK
ZOCTaBJISEMOr0 aKCOHAJIbHBIM TOKOM TPodryecKoro mMaTepuana, B 3TOM
cJydae OH eme OyzieT OCTYNaTh B y4aCTOK aKCOHA, PACIIOJIOKEHHBIN HIKe
MeCTa KOHCTPUKIUY, a TAKXKe B KJIeTKy-MUIlIeHb (MbIIIeYHOe BOJIOKHO) B KO-
JIMYeCTBe, ZOCTATOYHOM IS TOTO, YTOOBI IPENATCTBOBAT €€ ereHepaliyiH.
CuTyanuus pe3ko MeHseTCs, eCIi y HEKOTOPBIX JIUI] aKCOH C/JaBJIABAeTCA
elle B Ipyroi Touke (puc. 3, rouka «x» III pana ceepxy). HekoTopsle Helipo-
TPYOOUKM U HEHPOHUTH OYAYT Terepb MOBPEXAAThCS HA YPOBHE <y», a IPY-
TUe — Ha yPOBHE «X». BcyieicTBHeE 3TOro JocTaBKa TpOdUYecKOro MaTepuaia
llajiee TOYKY «y» Oy/ieT HeIOCTaTOYHOM JJIsl TOTO, YTOOBI PN ATCTBOBATD
ZlereHepalluy aKCOHA ¥ MBILIEYHOTO BOJIOKHA.

Y 3HaYUTEHHOHN 4acTH GONbHBIX TYHHEIbHBIMU CUHAPOMaMU KOHeY-
HOCTeH OTCYTCTBYIOT IPU3HAKU POKCUMAaJIbHOTO NopaxkeHusd. OueBUHO,
B 3TUX CJIy4yasX KOMIIPeCcCcHs Ha JUCTaJIbHOM YPOBHE IOCTaTOYHO BhIpaXkeHa
ZLJI51 TOTO, YTOOBI BBI3BATh HEKOTOPYIO CTeNeHb IeHepBaluu (cM. puc. 3, IV).

Kaxk npozoykeHue 3Toi rUmnoTe3bl 1aeTcs 00bsICHEHNEe 3HaYUTeIbHON
9aCTOTH! HEHPOKOMIIPECCOHHBIX CHH/IPOMOB Y JIUI C MeTaboJIn4eCKUMU
HapylleHUsAMH, TAKMMU KaK caXapHbIi inabeT, moyeyHas HeZIOCTaATOYHOCTD
U 1p. MOXHO IpeAnosIoXuTh, 4TO NP BCeX 3TUX YCIOBUAX NOpa)kaeTcs
TeJIO HePBHOU KJIETKU 1 TIO3TOMY 37IeCh HE MOXXET OBITh CHHTE3UPOBAHO HOP-
MaJIbHOEe KOJIM4eCTBO TPOPHUECKOro MaTepraa. B Takiux 06CTOATeIbCTBAX
cnabas crTereHb KOMIIPECCHH aKCOHA CTAHOBUTCSA KPUTHYECKOM M BO3HUKAIOT
CUMIITOMBI leHepBaluu (cM. puc. 3, V).

CBO10 runoTe3y 0 NpUIMHHON CBA3U MeX/y NPOKCUMalbHbIM U JUC-
TaJbHBIM NOpaXXeHUsIMU NepudepruyecKoil HepBHOU cucTeMmbl Upton,
McComas Ha3Banu «double crushs, 4To MOKHO MepeBecTH KaK «IBOMHOM
yaap» UM «/BOMHOe cAaBieHue». OHM YKa3bIBaJu IPU 3TOM, UTO Y HEKO-
TOPBIX [TAIIMEHTOB HEPBHBIE BOJIOKHA MOTYT IOPAXaThCs 60Jiee 4eM Ha IBYX
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YPOBHSX U YTO B HEKOTOPBIX CJIyYasiX NIPUYMNHOH IIOPaKEHUS MOXKET ObITh
He KOMIIpeccus, a BHe3alHOe HaTshKkeHKe HepBa. Nemodo et al. (1987) no-

Ka3aJii MeXaHu3M ZIBOMHOTO C/laBJIeHU s IKCIIEPUMEHTAJIbHO.
Vv
ﬁ

I I M v

- X

X

y

‘ *( 3z
—

OeHepBauus

Puc. 3. CxeMa HapylleHU s aKCOHAJILHOTO TOKA IIPH [I0paXkeHUAX HepBoB. TK — TeJio
HepBHOU kJeTKY; AT — aHTeporpazHblii (IpAMOil) akcoHaIbHbIN TOK; HB — HepBHOe
BOJIOKHO. I — HenoBpexieHHbIH HelipoH; I — yMepeHHas KOMIIpeccrs HepBHOTO BO-
JIOKHA Ha OtHOM ypoBHe; III — yMepeHHasa KOMIIpeccyus HEPBHOT'O BOJIOKHA Ha IBYX
yPOBH#X; IV — BeIpakeHHast KOMIIpeCCHUs HePBHOTO BOJIOKHA Ha OJHOM YPOBHe; V —
ZeHepBallisA KaK CJie/iICTBUe HapylleHUs CUHTe3a B TeJle HePBHOM KJIeTKHU (HalpH-
Mep, ITPH CaXapHOM iabeTe) 1 yMepeHHOro CAaBJIeHU S HEDBHOT'O BOJIOKHA Ha ONHOM
ypOBHe (ZOMOJHUTEbHbIE 06bACHEHNS B TEKCTE)

OcTpble KOMIpeCcCUOHHbIe HEBPONATHUU U XPOHUYECKHE KOM-
NpPeCcCHOHHO-HIIeMHYecKHe HeBponaTuu. OcoOblil MaToreHeTUYeCKUM
MeXaHHM3M XapaKTepu3yeT pa30Byl0 OTHOCUTEJIbHO KPaTKOBPEMEHHYIO
BHENTHIOI0 HeHPOIIpecCHuio NPy COHHOM Ilapajifye Jy4yeBOro HepBa U Typ-
HUKETHOM Iapaiude. B mocyiezHeM ciiy4ae caBieHue KOHETHOCTH pPe3u-
HOBBIM XTYTOM MJIM MaH)XE€TKOW TOHOMeTPa 0ObIYHO JIJIUTCS OKOJIO Yaca.
OznHAaKO TyPHUKETHBIN apajny MBIIIL BOCCTAHABIMBAETCS TOIBKO Yepe3
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HeJleJTd UJIA MeCSIIbl. DTO HeJib3st 00BACHUTh TOJNLKO UIleMUel HEPBHOTO
CTBOJIA UJIY HAapylLIeHNEeM aKCOHAJIbHOTO TPAHCIIOPTA B HeM. B nepBeie 244
T0CJIe TIpeKpaleHns OCTPOi KOMIIPeCCHU HePeIKo CoXpaHseTcs 60Kaaa
IIpOBeJleHNsl HEPBHOT'O MMITyJIbCa Yepe3 NMpe/e C/laBleHHble CeTMeHThI
HepBOB. [I0CKONBbKY lereHepalLiis OKOJIONepPeXBaTHOIO MUeINHa Pa3BUBa-
eTCs TOJBbKO Yepe3 HeCKOJIbKO AHel N0cIe NOBPeXeHUs, TaAKyI0 paHHIO
6J10Kazly TPYAHO ObLIO 06BACHUTD. OTBET J1aJIU 3JIEKTPOHHO-MHUKPOCKOIHU-
JecKUe UCcciieJOBaHus aHIMiicKoro yaeHoro Ochoa, koTopslii B 3xcnepu-
MeHTaX Ha JXMBOTHBIX [T0Ka3aJj, YTO NPU OCTPOM C/IaBJIeHUU KOHEYHOCTU
IPOUCXOAUT MeXaHUYeCKOoe OBpeXeHre MUeTMHU3UPOBAHHBIX BOJIOKOH.
Ha 1-3 4 Ha 3a/1HI0I0 KOHEYHOCTb 00€e3bsH HaKJIaZbiBaach MaHXeTKa, KO-
Topad HagyBaaack 10 1000 MM pr.cT. ITocse Takoi KOMIIPeCCUU UCCIe[0Ba-
JI¥ U30JIMPOBAHHbIE PacIlelIeHHbIe HePBHBIE BOJIOKHA. BbIJI0 0OHApYXeHO
cmerenvie Ha 0,1 MM 1 GoJiee, a Tak)ke 06UTepalus epexBaToB PaHBke,
PacoyiokeHHBIX Ha YPOBHe BePXHEro U HU)XHEro KpaeB BO3/yIIHON MaH-
XeTKU. 371ech Xe 0JJHOBPeMEHHO CMeIljaJiCsl MUeJIVH B «<MeXIepexBaTax»
(oTpe3kax HepBa, HAXOJAIUXCA MeXY ABYMs CMeXXHBIMU [lepexBaTaMu
PauBse). [Ipoucxoauina nuuBaruHanus (BHepeHre) MUeIMHa U3 ITpUJIexa-
I[eT0 K CMeIlleHHOMY [lepexBaTy «0KoJIollepexBaTa» (4aCTh MeXXIlepexBaTa,
IpUJIeXanias K nepexsaty PaHBbe) B 611KaNUIIYIO YaCTh CMEXHOTO MeXIie-
pexBaTta. Takoe cMelleHMe [TlepexBaTOB PaHBbe U MUeIMHA MeXIIepeXBaToB
ObLJIO HATPABJIEHO MTPOYb OT MECTa KOMIIPECCHH, T. €. TPOKCUMAJIbHO OT BEpX-
Hero Kpas MaH)XeTKU U JUCTAJIbHO OT HUYKHETO ee Kpas.

B r3MeHeHHBIX OKOJIOTIepeXBaTax OTCIauBalach 4acTh IMJIACTUHOK MU-
eJIMHa, U3-3a Yero YyMeHbIIaJoCh [ToNepevyHoe CONPOTUBIIeHNE MUETNHO-
BO¥ 060JI0YKHU. DTO TPUBOAMIIO K MOJHOW MM YaCTUYHOU BJI0Ka e mpo-
BeJleHU s B IOPa)KeHHbIX KOPOTKUX CerMeHTax HepBa Mo KpasiM MaH)XeTKHU.
BriocsieicTBUY B 3THX yYacTKax HepBa HabJII0/janach CHaYasIa cerMeHTapHas
neMueNTMHU3AIMsA, a 3aTeM peMueTMHu3anus. IlocieHsAs Moria 6bITh OT-
cpoyeHa Jio 5 v 6ojiee MecsiieB. [IpUYMHOI TOTO, YTO CMeIleHe TIEPeXBATOB
Y MHeJIMHA OKOJIONIEPeXBaTOB TPOUCXO/IUIIO MMEHHO 0 KpasAM CAaBJIeHHOTO
cerMeHTa HepBa, ObUI rpaZivieHT (Pa3HULA) MEX/Y C/IaBJIE€HHBIM 1 HeC/JaB-
JIeHHBIM Y4aCTKaM1 HepBHOTO BOJIOKHA. B 1leHTpaibHOY 4acTH CAaBJIEHHOTO
OTpe3Ka HepBa HeT Ppa3HMIIbI JaBJIeH!Us U IO3TOMY TaM TaKOTO CMelleHUs
He npoucxoauT. Eciu 65 IPUYMHOM TOAO0OHBIX U3MEHeHU ObLIO HapyIe-
HHe aKCOHAJIBHOT'O TPAHCIIOPTA UJIU C/IaBJIEHUE COCYZI0B HEPBOB, TO fiedeKT
MUeJIMHOBOM 060I09KU 10JeH OB ObI BO3HUKATh He TOJLKO 0 KpasM,
HO U B [IeHTPaJIbHOM YaCcTH CIaBJIEHHOTO CerMeHTa HepBa, Yero He HabJo-
Zanock. B ocTpoM ombiTe cerMeHTapHasA JeMUeInHU3alusA BCeraa oTme-
yaJach npu gasneHuu B Manxere 1000 MM pT.cT., peJKO — NpU AaBJI€HUU
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500 MM 1 cOBceM He HabmwOAanach Npu gaBaeHuu 250 MM, T0CTATOYHOM
IS IpepbIBAHUA KPOBOCHAOKeHN S HePBa UJIM aKCOHAIBHOTO TPAaHCIOPTa
B HeM. Ha ocHoBanuu onbiToB (Ochoa et al., 1972, 1983; Fowler et al., 1972;
Gilliatt, 1978) cienyeT BbIIEIUTb OCTPbIe KOMIIPECCHOHHBIE HEBPONIATHUH,
BbI3BaHHbBIE OTHOCUTEIbHO KPaTKOBPEMEHHBIM, HO 3HaUYNTe IbHbIM BHELITHUM
C/laBJleHUeM C IefiCTBYeM MeXaHN4eCKUX CUJI B KPaeBbIX 30HaX C/JaBJIeHHOTO
y4acTKa HepBa.

3HAYHUTEJBHO CI0XKHEe AaTh MOJHOe 00bACHEeHe MeEXaHU3MOB CTOMKHIX
M3MeHeHU! B MUeJMHU3UPOBAaHHBIX BOJIOKHAX B CJy4asAX XPOHUYECKUX
TYHHEJIbHBIX CHH/IPOMOB. [Ip1 HUX AJIUTENBHO, HO 0OBIYHO YMEPEHHO MO-
BbIIIAeTCA AaBjeHUe B KaHaJlax BOKPYT IIOPa)kKeHHOT0 OTpe3Ka HepBa. DTO
00OBbIYHO YXYAIIaeT KPOBOCHAOXKeHVe HePBa M aKCOHAJIbHbIN TPAHCIOPT B HEM
Ha ypoBHe KoMIpeccuu. O4eBUIHON NPUINHON epUOANYECKU BO3HUKA-
IOIIMX MPUCTYTIOB ApeCcTe3un 1/ Uiy 60Jel IPU TYHHEIbHBIX CUH/IPOMAaX
ABJIAIOTCA UIIEMUYeCKIe aTaKy, BbI3BAHHbIE BDEMEHHBIM J060aBOYHBIM O~
BBIIIIEHNEM /IaBJIeHUs B KaHaJle UM U3MeHeHreM I0JI0KeH! I KOHEYHOCTH,
yXyZALIaI0MUM KpOBOTOK. [ToBbIIIeHNE JaB/IeHN S B TYHHeJIe IPeNnATCTBYeT
¥ aKCOHAJILHOMY TPAHCIIOPTY, HO TIPe/IJIOXKEHO 1 TPeThe 00bACHEHNE MeXa-
HM3MOB XpOHUYeCcKo HefipokoMnpeccuu. Ochoa, Marotte (1973) B ciydasx
CTIIOHTaHHO BO3HUKIIETO y CTapbIX MOPCKUX CBUHOK CMHZPOMa 3aMACTHOTO
KaHaJa HabJII0/1aI aHaTOMIYeCKre U3MeHeHU s B CETMEHTaX CPeIMHHOTO
HepBa Ha YPOBHe 3alACThA. B 0T/IMYMe OT OCTPEIX KOMIPECCUOHHBIX HEBPO-
IIaTUH, B ATUX HAOII0JIeHUAX He ObLIO CMEIeHN s 1 00U TepaLyy TepeXBaToB
PaHBbe, a cMelleHUe MUeIMHA IPOUCXOAMIIO He U3 OAHOTO MeXIepexBaTra
B IpYTroH, a B Ipefiesax OT/eJbHbIX MeXIepeXBaToB. FI3MeHeHHbIe MexX-
nepexBaThl HAXOAUJIUCH 10 KPasM CAaBJIeHHOr0 OTpe3ka HepBa. [Ipu 3ToM
Ha O/THOM KOHIIe MeXXIIepexBara 10/ 3JIEKTPOHHBIM MUKPOCKOIIOM ObLJIO BUJ-
HO JIYKOBHUIle0Opa3HOe pacuIvpeHre BOJIOKHA C yTOJIeHueM MUeTNHOBOM
0060JI04KH, a Ha PYIOM KOHIIe — KOHYCOOOpa3HOe UCTOHYeHUe MUEJIMHA,
BILJIOTH ZI0 €r0 MOJTHOTO NCYe3HOBEHU . DTO OBIJIO CBSA3aHO CO CKOJIbKEHU-
€M rpyIIbl MUeJTVHOBBIX IIJIaCTUHOK B/I0JIb MeXXIlepexBaTa B HallpaBJIeHUHU
Ipoyb OT MecTa Kommnpeccuu. OTcl0eHre NJIACTUHOK CONPOBOXK/AN0Ch
nocJieiyIoliell JeMueIMHU3anueid. YKa3aHHbIe U3MeHeHus npeobiafanu
B TOJICTBIX MUEJIMHU3MPOBAaHHbBIX BOJIOKHAX. [Iof00HbIe HaxozKku Neary et
al. (1975) o6Hapy X1y B OT/eIbHBIX BOJIOKHAX JIOKTEBOI'O HepBa Ha YPOBHE
JIOKTS ¥ CPeIJUHHOTO HePBa B 06JIaCTH 3aMACTbS IPU BCKPLITUY CBEXUX de-
JIOBEe4YeCKUX TPYTOB. IIoCKONbKY TaKue M3MeHeHU I OTCYTCTBOBAJY HA [Ipy-
TUX HepBaX, aBTOPHI MPE/NOIOXKIIIH, YTO 3/1eCh UMeJIach CyOKIMHUYECKas
HeBpomnaTus. ITo mHeHuIo Ochoa (1978), «HeT IPUYHH AJIS TOTO, YTOOBI
UIeMus n36upaTebHO MOBPEXAaia JUCTaIbHble MeXIIepeXBaThl BhIIIe
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3amsACTbS ¥ IPOKCUMaJbHbIE MEXIePeXBAThl HIXe 3aNACThsA». OH 00b-
SICHAET 3TO ICMICTBAEM MeXaHUYeCKUX CUJI Ha Kpas CAaBJIE€HHOTO OTpe3Ka
HepBHOT'0 BOJIOKHA NP TOBTOPHOM MaJIol TpaBMe, HaTAKeHUY UJIU TPeHU U
HepBa 1, BO3MOXHO, IPeCCOPHLIX BoJHaX. [locieanue, pacpocTpaHaach
B [IPOTHBOIIOJIOXHBIX HallpaBJIEHUAX B/I0JIb aKCOHA, OTAEJIAIOT U CMeILaloT
BHYTPEHHUE IUIACTUHKY MUEJIAHA.

OznHaxo B 3HAUMTEJIbHOU YaCTH C1y4aeB IPY TYHHEJbHBIX CUH/IPOMaAX,
I0-BU/IUMOMY, HET I'PyObIX aHATOMIYECKUX U3MEHEHH B HEPBHBIX BOJIOK-
Hax. B mecATkax ciy4aeB TyHHeJbHBIX IOPa)KeHU! JIOKTEBOTO U CPeJIUH-
HOT'O HEPBOB MbI Ha0JII0/Ia/IM BOCCTAHOBJIEHHE IOPOT'OB Pa3IMYHbIX BU/IOB
YyBCTBUTEJIbHOCTH U NIOKa3aTesel JUHAMOMETPUU KUCTH 10 HOPMBI depe3
HeCKOJIBKO IHeH IOoCJIe IeKOMIIPeCCUU HepBa MeCTHBIM BBeJleHueM TUZpO-
KOPTH30HA UK onepaTuBHO. Takoi ObICTPbIH 3P PeKT MOXKHO OOBACHUTD
BOCCTAaHOBJIEHMEM KPOBOOOpaIleH s B HePBe, HO He er0 peMUeIMHU3alKel.
HakoHer, ncue3HOBeHUe GOJIBIINX MUETUHU3MPOBAHHBIX BOJIOKOH B psijie
TYHHEJIbHBIX CHHAPOMOB MOXXET YaCTHYHO 00bACHATHCS IOBTOPHBIMU 31U~
304aMu niemny. Takue M3MeHeHH COCTaBa HePBHBIX BOJIOKOH Garven et al.
(1962) Habmonany B JUCTAIbHBIX OT/JeaX HOT TP XPOHUYECKUX OKKJIIO-
3UpyIOIUX 3a00JIeBAaHUAX aPTePUHA.

ITpoBOAMMOCTH HEpBa OCHOBBIBAETCSA Ha HATPHUEBOM HAacoce, KOTOPBIH,
B CBOIO O04epejb, TpebyeT /iy CBOero meicTBus afeHo3uHTpudocdara
(AT®). Kucnopog Tpebyercs s aneHo3uHzasadocdara, 4ToObI JOCTH-
raThb BBICOKO sHepruu ¢pochaTHBIX cBA3el nepes npespamenreM B ATO.
HepocraTok Kucaopoza npensatcTsyeT obpazosanuio AT® npu nmemude-
ckoii runokcuu HepBa (Wilemon, 1979; Lundborg, 1988).

Ha ocHOBaHMM JIMTepPaTyPHbIX U COOCTBEHHBIX SKCIIEPUMEHTANbHbIX
U KJIMHAYECKUX JJaHHBIX MbI IpeAIoJaraeM, 4To IpU XPOHUYECKUX TyH-
HeJIbHBIX CHH/IPOMaX B Pa3/IMYHBIX COUYETAHUAX MOTYT IIPOSABAATHCA dak-
TOPBI UIIEMUH HepBa, 1eMICTBUSA Ha Hero MeXaHM4eCKUX CUJI U HapylleHus
aKCOHAJIbHOIO TPAHCIIOPTa. M bl peKOMeH/lyeM Ha3bIBaTh TAKKe II0PaXeHH
XPOHUYECKMMY KOMIIPECCUOHHO-UIIEMUYeCKUMY HEBPOIIaTUAMMU.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




