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BYJIOBA M’A30BOI'O BOJIOKHA. CAPKOMEP - OCHOBHA
CTPYKTYPHA OJVUHUIIA CKOPOUYEHHS.

B oprani3zmi J101uHU TPUCYTHI TPU BUAM M’ SI30BOI TKAHWHHU: CMYTracTa, ceplieBa
cmyracra 1 (rmaaka) Hecmyracra. Y moauad Big 40 mo 60% macu Tina ckiiajgae Oiis
600 ckenerHux M’s3iB (cMyractux). BoHM ckinagaroTbes 3 NPOAOJIBHUX CMYTacTHX
BOJIOKOH, TTOKPUTHX TOHKOIO CIIOJIYYHOK OOOJOHKOK ((PiOpiisipHi OUIKM -KOJIareH,
€JIaCTHH).

OCHOBHUM CTPYKTYpPHUM €JIEMEHTOM BCIX THITIB M’SI31B SIBIISIFOTHCS M’ SI30B1 BO-
nokHa. OKpeMi M’s30B1 BOJIOKHA CKEJIETHUX M’ SI31B, SIK MPABUJIIO, MIPENICTABIAIOTH CO-
Ooto0 OaraTosiiepHy KIITHHY (MIOIMT) BETUKUX PO3MipiB. TOBIIMHA BOJIOKHA MOXE
Oytu B rpanuix 10-100 mxMm. J[oB’KMHA BOJIOKHA BU3HAYAETHCS PO3MIPOM M3y 1
MOXKE€ CKJIaJaTH BIJ JEKUJIBKOX MUIIMETPIB JI0 JecATKa caHTUMeTpiB. B cepeauHi
KOXXHOTO BOJIOKHA 3HAXOJIMUThCS BeduKa KUIbKICTh (Ou1bm 2000) HUTKOMOIIOHMX
yTBOpeHb - MiodiOopmi. Ile cmeriamizoBaHi oOpraHend MiOIHUTa, IO BUKOHYIOTh
M’S30B€ CKOPOYCHHS 1 BOJIOMIIOTH BHJIHMMOIO IIiJI MIKPOCKOIIOM TIOIIEPEHOIO
CMYTacCTICTIO, 3 YEPTOBICTIO TEMHHX 1 CBITIIUX CMYT.

binku miodiopmr Mio3uH (54%0 1 aktuH (25%0 - OCHOBHI CKOpOYYBaIbHI OLITKH;
Tpornomio3uH (7%) 1 TpornoniH (2%0 - perynsropHi Outku. OCHOBHA CTPYKTypa JiHil
CKJIaJIa€ThCs 3 OUIKY JecMiHy. B cKOpodyBaJIbHOMY KOMIUIEKCI BUSIBJAEHI - 1 -
aKTHHH, K1 MPUAMAIOTh Y4acTh y 3B’ A3yBaHHI aKTUHOBUX HUTOK 3 JIIHIEIO 1 psia 1H-
MIMX MIHOPHHX OLJIKIB.

EnemeHTOM, SIKWII IOBTOPIOETHCSA y CMYracTUX Mio(Mi1OpuUII SBISETHCS CapKOMeEp -
y4acToK Mio(iOpui, TpaHULISIMU SIKOTO CITY>KUTh JIiHIS, MPEACTaBIsE€ OCHOBHY CTPYK-
TYpHY OJMHHIIO ckopodeHHs. KoxkHa miodiObpuia ckiaagaeThes 13 JEKUIBKOX COTEHb
MOCIIZIOBHO 3’€IHaHUX capkomepiB. CepemHsi MOBXHHA OJHOrO capkomepa 2,5-3,0
MKM. CEpelHHI capKoMepa 3HaXOAMUThCS aHI3aTpomHa cMmyra A moBxkuHOoO 1,5-1,6
MkM. CepeaHio yacTuHy cMyru A 3aiimae cmyra H (cBitiia 30Ha), sika BOJIOAIE OLIbII
ciabuM JBIMHUM CBiTiIO3ajoMiieHHsIM. CMmyra H nimuThCs HamojIOBUHY MONEPEYHOIO
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cMyr A 1 MaloTh ayxe ciabe mojpiiHe cBiTiozamomiieHHs. Koxkna 13 1- cmyr
pO3/iieHa Ha JB1 PiBHI MOJOBUHHU JIIHIEIO Z.

Koxunii capkomep - ynopsiiKOBaHa CHCTEMa HapajielbHUX 1 4aCTKOBO MEPEeKpH-
BAIOIIUXCS TOBCTUX 1 TOHKMX HHUTOK (Mio(diuiameHTiB). ToHKI Mio(igaMeHTH, SKi
CKJIaZal0Thesl 3 P-aKTHBHMX BOJIOKOH, MMOYMHAIOTHCS BiJl JIiHIT Z, TSHYTHCA Ha IPOTS3i
[-cMyru 1 mpoHHMKalTh B cMyry A, 1€ 3akiH4yroThCsi Ha Kpato cmyru H. Toscri
MiopiTaMEeHTH, SKI CKJIAQJal0ThCA 13 MIO3WMHOBUX MOJIEKYI, TATHYTHCS Oe3mepepBHO
BiJl OJTHOTO /IO APYTOTO KIiHIISI CMYyTH A.

30BCIM HEAABHO BUSBIIEHO LIUTOCKENET, 110 OXOIUIKOE MIOIUT 3 BHYTPIIIHBOI CTO-
POHU CapKOJIEMHU.

[{uTockener npencTaBieHU y BUIJISAAL PEIIITKH MONEPEYHUX MapHUX CMYT IIU-
PUHOIO, IO JOpiBHIOE HMpuHU [-cmyru (“koctamepu™ abo pebpa), po3MIMIEHUX CH-
METPUYHO BIJHOCHO -JIiHII, 1 TO3JOBXHIX CMYT, IO BIJIMOBIJAIOTH TPAHUIIIM MK
¢i6punamu. B ckmazai nurockenera BUSBICHI JBa OUIKH - BIHKYJIH 1 cieKTpuH. Mo-
JIEKYJIM CHEKTpUMa 3B SA3YIOThCS 3 MOJEKYyJaMU aKTHHA 1 pa3oM (OPMYIOTh THYUYKY
PELITKY, SIKa BUKOHYE POJIb IIMTOCKEJETY, /10 SIKOTO MPUKPIILIIOIOTHCS 1HINI OUIKH.
[{uTockener MIOLMHY pO3IJIAIAI0Th SIK ONMOPHUM Kapkac, B (PyHKIIT SKOI0 MOXE BXO-
JUTU Tiepefada 1 pIBHOMIPHE PO3MPENIJICHHS CWJI, 110 BHHUKAIOTh B CapKOMeEpax,
YKpIIJICHHA MeMOpaH 1 MOMEpeHKEHHS 1X MOIIKOIKEHb MEXaHIYHE CHIBIPSKEHHS
pi3HUX M10QiOpui, capkojeMu 1 M1opiOpui, craduTi3allis eIeMEHTIB CapKoIuIa3Ma-
TUYHOI CITKH, MATPUMAHHS (POPMH KITITHH.

B capkorurazmi MiolUTIB, KpiM BEJIMKOI KITLKOCTI siep 1 6e3miul MiodiOpui, € 6a-
raTo MITOXOHAPIH, J1130COM, IITMOOK TIIIKOTEHY 1 JIMiAIB.

M’s130Be BOJIOKHO MOKPUTE TOHKOIO MEMOPaHOI0 - capkosieMoro. B M’ s130Bomy Bo-
JIOKH1 3HAaXOJUThCA Bl CIIEL1aTi30BaHl MEMOpPAaHHI CUCTEMH, SIKI IPUNMAIOTh Y4acThb
B HEPBOBO-M5130B1il mepeiaul: monepeuHa Tpyouara cucrema (T) 1 capkoriazmaTuyHa
ciTka. 3aKiHYCHHS MOMEePEeYHNX TPYyOOK [-cucTeMu Mae KOHTaKTH 3 CapKOIIa3MaTH4-

HOIO CITKOI0. B cBOIO qcpry CapKkoIiiasmMaTuiHa CiTKa, K CUCTEMAa B3a€MO3B’SI3aHHUX
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CIUTIOCHYTUX Oynbp0Oamok (uucrepH mina ioHiB Ca®'), MOKpUBAIOTH CapKOMEpPU B

Miodiopumax.

MEXAHI3M CKOPOYEHHS I PO3CJIABJIEHHS M’S130BOI'O
BOJIOKHA

PosrisHemo MexaHi3M M’ S30BOr0 CKOPOUYCHHS.

Teopist M’s130BOr0 CKOPOUYEHHS, 3aMPONIOHOBaHA XaKCi 1 XaHCOHOM, Tiependayvae,
0 CHJIa TEHEPYETHCSA 32 PAXYHOK MEXAaHIUYHOI JISTILHOCTI MOMEPEYHUX MICTKIB, SIKi
B3a€EMOJIIIOTH LIUKJIIYHO, 3aCTaBISIOUYM TOBCTI 1 TOHKI MiO(1JJaMEHTH KOB3aTU BiJIHOC-
HO OJIMH OAHOTO. B MpocyBaHHI TOHKHUX aKTMHOBHUX MiO(1IaMEHTIB B3JI0BK TOBCTUX
Bely4dy pOJib MAalOTh TUMYACOBO 3aMHUKAI04l MI>K HUMU TIOTIEPEUH1 MICTKH, SIKUMHU BU-
SBJISIFOTHCSL TOJIOBKUA MOJIEKYJT MIO3HHY.

Mornekyna MiO3WHY BUKOPHCTOBYE eHeprito rimpomnizy ATP mns mepecyBanHs
B3/I0BXK aKTHHIB Mio(imameHTy. CiliJl BUIUTMTH YOTUPH €TalM B aKkTi ckopoueHHsa. Ha
NEepIIOMY €Tali IroJ0BKa MIO3UHY, 110 Hece MpoaykTu riapomsy (AP 1 PH), pyxaers-
Csl 10 MPWISITaI0u0ro TOHKOTo Mio(iaMeHTy. BBaxaroTh, 1110 1el pyX SIBISETHCS pe-
3ynbTaToM JU(y3ii 1 BU3HAYAETHCA HASBHICTIO IMIAPHIPHUX OOJacTedl B MOJIEKYII
Mi03uHy. ['0710BKa M103WHY KOHTaKTy€ 3 TOHKUM MI1O(UIAMEHTOM - YTBOPIOETHCS aK-
tuMi03uHOBUN AJIP-PH komriuiekc. B pe3ynbTaTi reHepyeThCsi akTHBHA cuia, sdKa
BUKJIMKA€ TTOBOPOT B 00JIACTI MIAPHIPY TOJIOBKU Mio3uHy. KyT Haxuiy mMicTKa BiHOC-
HO TIOB3JIOBXKHBOI OCi 3MiHIOE€ThCS 10 40°. OgHOYACHI MOBOPOTH T'OJIOBKHM MIO3HHY
IPUBOAATE JI0 TIEPEMIIICHHS TOHKHUX MioQ1JaMEHTIB BITHOCHO TOBCTHX Ha 7,5 HM.
Ie#t npornec Buxnmkae 3BinpHeHHS AJIP 1 PH. Ha Tperbomy erami 10 roioBku Mio3u-
Hy npueanyetbcsi ATP, mo Bukiukae ii 3BUIbHEHHS BiJ TOHKOTO Mio(ilaMeHTY.
[ukn 3aBepiiyeTbess Ha yeTBepTOMY eTarll, kKoiau ATP rigpomizye 1 rojgoBka MiO3UHY
MOBEPTAETHCA B MOYATKOBY KoH(popmario. CUrHaaoMm Jjisi M°S30BOTO CKOPOYCHHS
SBJISIETHCS 301IBIIIEHHST KOHIICHTpAIIi1 Ca®" B capkoIuia3mi y BIATOBIAb Ha HEPBOBHIA

iMIynbe. Perynsiis cKOpoueHHsI MONEepeYHOCMYTracTUX M’ SI30BUX BOJIOKOH KOHTPO-



JIOETHCS TPOIMOMIO3MHOM 1 TPOMOHIHOM, fIKi TICHO TOB’s3aHI 3 CKOPOUYBAJIbHUMHU
MiOQUTAMEHTaMH. CTaHI CIIOKOIO TPOIIOMIO3MHOBA MOJIEKYyJa 3aKpHUBA€ HA TOHKOMY
MiodiTaMeHT] Miclie, sIKke 3aiMaroTh TOJOBKHA MIO3WMHY B M f31, 1[0 aKTHBHO CKOPO-
qyeThCsA. TakuM YUHOM, TPOIIOMIO3UH OJIOKY€E B3a€MOJIIIO AKTUHY 1 MIO3UHY.

[Ipu pocsTHEHH1 BIAMOBITHOTO PIBHS 10HIB Ca*" (10° MOJIB/) BiIOYyBa€ThCs
HacHueHHs. ioHamu Ca®* 3B’s13y10uoi CyGOAMHHII TpONOMiO3MHA. B IuX yMoBax
3MIHIOETHCS KOH(pOPMAIIis BCIX TPOITOHIHOBUX CYOOIMHUIIH 1 3B’ A3aHOTO 3 HUMH TPO-
MIOMI03HHY, SIKHI CTa€ TOBCTIIIUM 1 KOPOTIIUM, IMTPOXOIUTh MOTO 3MIIIEHHS B O0pO31i
aKTUBHOTO MiO(1TaMEHTY, BIAKPUBAIOTHCS IICHTPH MOHOMETPIB aKTHHY JIJISl B3a€EMOIIi
3 TOJIOBKaMU MI03UHY. B perysii piBHs Ca’' B capKoIuia3mi IpuiiMae y4acTb TaKOX
depment Ca**-ATP-a3a i cucrema NA+, Ca”* - 0OMiHy capKolIeMu, SIKi BUTaHSIOTh
Ca” i3 xuituan. ITicis TPOXOIKEHHS IMITYNbCy 30YyIDKCHHS CapKOILIa3MaTHUHA
ciTka, T-cuctema i capkosema MoBepTalThC B MOYATKOBUH TOJISPU30BAHUMN CTaH.

Ile# mpoliec MOYMHAETHCSA 3 3BOPOTHHOTO 3B’S3yBaHHS 10HIB Ca®* B LUCTEPHAX
CapKOIUIa3MaTUYHOI CITKM 3a paxyHOK 1ii ATP-3amexHoi KanbIli€eBOT MOMITH, IO
3HAXOAMUTHCSI B MEMOPAHI 1 IEPEHOCUTH 10HU Ca®* yepe3 MeMOpaHy B LIUCTEPHHU.

AxtuBHHH Tparcropt Ca’’ BinbyBaeTbcst 3a paxyHok exeprii ATP i peamiszyeTscs
(3nificHroeThest) Mg?t, Ca* - 3anexnoro ATP-a3iio capKoIuasMaTHIHOI citkd. [Ipu
rigponizi ogniei monekyinn ATP go AJIP 1 PH B mucTepHu mepeHOCUTHCS /1Ba 10HU
Ca®". Tpaucrmopr Ca®* i3 UMTOIIA3MH B LUCTEPHH 3HAYHO IMiBHIIYETHCS MiCIs (oc-
dopumtoBanas ATP-a3m, sike mpoxoauts mia gieto TAMP-3anexHoi TpoTeiHKIHA3H.
KanbuieBa nomna 3 yyactio ATP-a3u 371iiCHIOE TPAHCIIOPT 10HIB 32 PaxyHOK €Heprii
ATP i 3HmKye KoHueHTpamio Ca’’ B UTOMIA3MI CKEIETHHX M’SI3iB B CTaHi CIIOKOIO
70 PIBHS 107 M/n Py OHOYACHOMY TIIJIBUIIICHHI HOTO KOHIICHTpAIll B IUCTEPHAX
CapKOIUIa3MaTUYHOI CITKH JI0 10° M/ Bceepenuni mucTepH nMpoxoauTh crienudpiaHe
3B’s3yBanHs Ca’* 3 TpbOMa PI3HUMH GLIKAMH, Cepe SKHX HalOLIbIIe 3HAYCHHS Ma€
KaTbCEKBECTPHH, sKuil Mae 10 40 mentpiB 38’s3yBanmst Ca’*. ITpu BUmaneHH iOHIB
Ca®* i3 capKoOIUIa3MH TPOIIOHIH Pa3oM 3 TPOMOMIO3HHOM TEPEMIILYEThCS B TAKe IIO-

JIOXKEHHS, IPU AKOMY OJIOKY€EThCS B3a€MO/Iisl aKTUHY 1 MIO3UHY.



[Ipotiec po3cnabneHHss M’ 53y TPOXOIUTH B OUTBIIN CTENEH1 MAaCUBHO 1 Maibke 0e3
3arpar eHeprii. Pazom 3 TM, HeMOXKHA 3a0yBaTH, 10 €HEPTis TIAPOII3y OJHIET MOJIe-
kyau ATP BuTpadaerhcsi Ha MEPEHIC JIBOX 10HIB Ca** BCEPEIMHY LUCTEPH CapKO-
MJIa3MaTUYHOI CITKH. TAKUM YUHOM, SIK MPOIIEC CKOPOUYEHHS, TaK 1 Mpolec po3ciiad-
JIeHHS Bi0YBa€ThCs MPUOIU3HO 3 OAHaKOBUMU 3atpaTtamu eHeprii ATP. Ognak skiio
npu ckopoueHHi Tinponi3 ATP BuKOHyeTbcs 0€3MOCEpEeHRO CKOPOUYBAIBHUM
O11KOM, TO TIpU po3ciabiienHi m’si3y eHepris ATP BuTpadaeTbcs Ha TPAHCIIOPT 10HIB
Ca®". CKOpPOUCHHS BCIX THITIB M’SI3iB BiZOYBAETBCS 3 yUACTIO CHCTEMHU MiO3UH-aKTHH i

nepeTBopeHHsIM XiMiuHOi eHeprii ATP B Mexaniuny poOoTy.

3. IOHATTSA ITPO HEPBOBO-M’S30BUM AITAPAT.

KoxHuil M’s13 3BHYAMHO 1HEPBYETHCS BEIMKOK KUIBKICTIO PYXOBHUX HEHPOHIB
(MOTOHEHPOHIB) - HEPBOBUX KIITHH, JIOKAII30BaHUX B CIIMHHOMY MO3Ky. M’s3u 1
1HEpBYIOUl X MOTOHEHPOHU CKJIAJal0Th HEPBOBO-M S30BHI amapar moauHu. B ckmani
PYXOBOTO HEPBY 10 M’SI3y MIAXOAATH akCOHU. KOXKHUIT akCOH, BXOASIUM B M’sI3, pO3-
TaJIy>)KyeTbCsl Ha 0araTo rulovoK 1 KOXKHA TI0YKa MIAXOJUTh A0 OJHOr0 abo JEK1b-
KOX M’SI30BUX BOJIOKOH, YTBOPIOIOUM HEPBOBO-M’SI30BUM CHUHAIC (KIHIIEBY IJIACTHH-
Ky). Takum 4MHOM, OJIMH MOTOHEMpPOH 1HEPBYE CTUIBKU M’ SI30BUX BOJIOKOH, CKIJIBKH
KIHIIEBHX TUIOUOK Ma€ Horo akcoH. Cucrema, sika CKIaJa€eThCs 13 PyXOBUX HEMPOHIB,
aKCOHY 1 TPYNH M S30BHX BOJIOKOH, 3B’S3aHUX MK CO0OI0, HA3MBAETHCS HEUPOMO-
TOPHOIO ofuHUILIEI0 (pyxoBoto onunuiieto, PO). Bona npeacTasisie co000 OCHOBHUMN
(YHKIIOHAJIbHO-CTPYKTYPHHI €J1EMEHT HEPBOBO-M SI30BOr0 amapaTry 1 Mpaulioe sk
€IMHE 1IJIe, 1 B HOPMAJIbHUX YMOBaX CKOpPOUYYIOTHCS BCl M S30Bi1 BOJIOKHA, 11O BXO-
JATh 10 11 ckiany. KokHuii M’s13 ckiafaeTbest 3 0ararbox (PyHKIIOHAIBHUX OAMHUIIb
1 MOXe MpaIloBaTH HE BCIEI0 CBOEID MAcolo, a MO YacTUHaX. SIK pa3 3 HasBHICTIO
(GYHKITIOHATFHUX OJIMHUIIG 3B’s3aHA PETYJIIAIsS CHIHM 1 MIBUAKOCTI M’ SI30BOTO CKOPO-
yeHHsa. Cuja CKOPOYEHHS MOKE 3MIHIOBATHCH TaKOXX B TPAHUIIX OJHIET HEHpOMO-

TOPHOT OJJMHUII 32 PaXyHOK 3MIHHA YaCTOTH HEPBOBUX IMITYJIbCIB.



ITo cBoiii OymoBi, Tak 1 MO0 (YHKI[IOHATEHUX OCOOJIMBOCTSAX, PYXOB1 OJIMHUIII HE
olMHaKOBl. BOHM BiIPI3HSIIOTHCA OAHA BIiJ OJHOI pO3MipaMHu Tila MOTOHEWUPOHIB,
TOBIIMHOIO WOTO aKCOHA 1 YMCJIOM M S30BHX BOJIOKOH, ITIO BXOJSATH B CKJIAJT PYXOBOI
OJIMHHIII.

Masa pyxoBa OJUHHIII BKJIFOYAE BITHOCHO MaJCHbKUI MOTOHEHPOH 3 TOHKHUM aK-
COHOM, SIKMUM Ma€ He BEJIMKE YHMCIIO KIHIIEBUX T1JI0YOK 1 BIJMOBITHO 1THEPBYE HE BEIHKE
YHCJIO M’SI30BUX BOJIOKOH (cama MaJjieHbKa - JI0 JIEKUIBKOX JECITKIB). Maii pyxoBi
OJMHMII BXOASATHh B CKJIAJ BCIX MajJuX M f31B JHUIEBOI MYCKYJIaTypH, MajiblliB PYK 1
HIT (M 134 OKa - 0/1Ha HEUPOMOTOpHA OMHULA Mae 13-20 M’ 30BHX BOJIOKOH).

Benuka pyxoBa oJuHUIII BKIIIOYAE BEIIMKI MOTOHEHPOHH 3 BITHOCHO TOBCTHM aK-
COHOM, SIKUWA YTBOPIOE BEJIHMKE YUCIO (0 ACKUIBKOX THUCAY) M S30BHX BOJIOKOH
(MeniampHa TOJIOBKA TUTKOBOTO M’ 3y - 1500-2000 BookoH). Benuki pyxoBi oauHMII
BXOJIATh MEPEBAXXHO B CKJIAJ BEIMKUX M’SI31B TylIyOa 1 KiHIIBOK. TaKMM YHWHOM, TO-
HATTS 1po mani 1 Benuki PO - BiIHOCHE, BOHO 3BHYANHO BUKOPHUCTOBYETHCS IS
nopiBHSHHS po3MipiB PO B rpanuusx ogHoro m’a3y. Mopdosoriudi BigmiHHocTi PO
B 3HAYHINA MIp1 BU3HAYAIOTh 1 IX (PYHKII1OHAIbHI BIAMIHHOCTI.

3 dyHKII0HATBHOT TOUKH 30py PO po3AuIfiOTh HA 1BA OCHOBHUX THUIIH - TIOBUIbHI
PO a6o 1 tum, i mBuaki PO, a6o 11 tun. BnacTuBOCTI MOTOHEHPOHIB 1 iIHEPBOBAHUX
HUMHU M’ SI30BUX BOJIOKOH TICHO KOPENIOIOTH OJH 3 OJHUM. TOMy B CKJIaJ MOBLILHUX
PO BX0msTh MOTOHEHOHH 1 M SI30B1 BOJIOKOHA, 1[0 BIIHOCATHCS 0 1 MOBIILHOTO TH-
nmy, a B ckiaja mBuakoi PO - MOTOHEMpPOHU 1 M’S30B1 BOJIOKOHA, 1110 BITHOCSATHCS /10

11 mBugKOrO THITY.

4. IEPEJJAYA 3bY/DKEHHS B HEPBOBO-M’130BOMY CUHAIICI.

[IpsiMme pO3MOBCIOKEHHSI TOTEHINay il 3 PYyXOBOro HEpPBY Ha MeMOpaHy

M’SI30BOI'0 BOJIOKHA HEMOXKJIMBO, TaK SK B HEPBOBO-M S30BOMY 3’ €/IHaHI HEMae Mpsi-



MOTO KOHTaKTy M)XK HEPBOBUMH 3aKIHYCHHSIMH 1 MIOIUTOM. Po3mmpeHe 3akiHYCHHS
TUJIOYKH akcoHa (TIpecCHHANTUYHE, a00 TepMiHaJb) 3aHYPEHO B 3arJIMOJICHHS CapKO-
JIeMH MIOLUTY, 1 MK HUMH 3aJIMIIA€THCA 3a30p - CHHANTHYHA UIUTHHA mupuHo0 30-
50 HM. Bes 1 cTpyKTypa Ha3MBAa€eThCS KIHLIEBOK PYXOBOKO IUIACTHHKOIO a00 HEPBO-
BO-M’SI30BUM CHHAIncoM. B mpecMHanTUYHOMY TOTOBILIEHHI € BEJIUKa KUIBKICTh
MUTKEX OynbOamiok mgiamerpoM 50 HM, saxi BMimywoTh 1mo 4000-10000 momexyn
HelipomeaiaTopa aneTwixoiiHa. Y BIANOBIIb Ha HEPBOBUM IMITYJIBC 13 HEPBOBOTO
3aKiHYEHHS B CHHANTUYHY IIUIMHY BUKUIAETHCS TOPIIisl alleTUIXOIIHY, SKHH IBUIKO
mupyHIye 10 ydacTKy MeMOpaHu MIoHMTY (TIOCTCHHANTUYHA MeMOpaHa), e
3B’SI3y€ThCsl 3 CHENUpIYHUMH  alleTUIXOJIIHOBUMM penentopamu. B pesynbrari
3MiHIOETBCA X KOH(MOPMAITis i 3pocTae MPOHUKINBICTh MeMOpaH s ioHiB Na’ i K7,
IIPOXOJNTH JACTHOJsApU3alliss MeMOpaHu, ska W TeHepye MoTeHmian aii (MoTeHIian KiH-
neBoi mactunku, [IKIT). [ToTenmian nii mBUAKO PO3MOBCIIKYEThCS O TpyOkax T-
CUCTEMH B CEpeIuHy M S30BOrO BOJIOKHA 1 B 00JAacTi KOHTAaKTIB, NEPEHAEThCA Ha
MeMOpaHy capKoIuia3aMaTU4HOi CiTKH. [IpoxoauTh 301IblIeHHS 1i MPOHUKIUBOCTI 1
BUXI1J 13 IIUCTEPH B CapKOIIa3My Ca®*. 36inpmeHHs KOHLEHTpaLii Ca®* B uromIasmi
BIJI 107 hie} 10 M/n BMHHKAE M’ S30B€e CKOpPOYEHHH.

[lixBumeHHs KoHmeHTparii ioni Ca’* B MikdiGpiIsipHOMY IIpocTOpi 36epiraeTs-
Csl BChOT'O JCK1JIbKa MUTICEKYH/I, a TIOTIM BOHH “TIEPEraHstoThCs’ Ha3aj B LIUCTEPHU 3
JIOTIOMOTOr0 ~ KambIlieoi mommnu. Jlms 1€l poOOTH, sKa 3HIMCHIOETHCS TMPOTH
nugy3iiHOro TpamieHTy, HOTpiOHI BMTpaTH BiAmoBimHOi eHeprii. Ii mxepenom e
posmermieHHss ATP. [linpaxoBaHo, 1110 Ha TOBEPHEHHS JIBOX 10HIB Ca®* i3 MIKP1OpH-
JSIPHOTO TMPOCTOPY B MPOCTIip IUCTEPH BUTpAvaeThCs oHa Mojiekyina ATP. 3amkeHHs
KoHueHTpauii ionis Ca”" i3 MiK(IOPUIIPHOro MPOCTOPY B HPOCTIp LHCTEPH BHTpA-
yaeThes oHa Mosiekysia ATP. 3HmkeHHsI KOHIIEHTpallii 10HIB Ca” B MK D1OpUipHO-
MY TPOCTOpP1 MPUBOIUTH IO PO3CIA0IEHHS M I30BOTO BOJIOKHA. TakuM 4yuHOM, B cap-
KOIUIA3MATHYHOMY peTHKyli ionn Ca’* rpaloTh pomb 0COGIMBOTO MemiaTopa B Ipo-

1[eCl IePETBOPEHHS 30Y/I>KEHHSI B CKOPOUCHHSI.



Mexani3M pO3IMOBCIOJKEHHS MOTEHINATy A1l M’ S30BOr0 BOJIOKHA B3IOBX MOBEPX-
HEBOI MEeMOpaHW Taui K, K 1 HEPBOBOI'O IMITYJIbCY IO BOJIOKHY, aj€ IIBUIKICTh
PO3MOBCIOIKEHHS HUIIE - O 5 M/c. Takum unHOM, B mporieci nepeaadi 30yaKeHHs
3 HEpBY Ha M3 MOxHA BUIAUIUTU Tpu JaHku (E-X-E): enextpuyna (HEpBOBHM 1M-
nyJbc), XimiuHa (AX 3 yTBOpeHHSIM KoMIuiekey “AX-perenTtop”) 1 3HOBY €JIeKTpUYHA
(moTeHia 1aii M’ S30BOTO BOJIOKHA).

Jl1st mpoBeieHHs 30y/KEHHSI Yepe3 HEPBOBO-M sI30BUH cUHArC moTpioHo Oist 0,5
Mmc. Lleii yac Ha3UBa€ThCA CHHANTHYHOIO 3aTPUMKOIO 1 CKIIAIA€THCS B OCHOBHOMY 13!

a) vacy, HeOOX1THOTO /Ui BUBLIbHEHHS AX 3 HEPBOBOT'O 3aKiHUCHHS;

b) wacy nudysii AX Big npecuHaANTHYHOI MEMOpPAHH 10 MOCTCHHAIITUYHOT,

C) yacy, HeOOXiAHOro aJis B3aeMoii AX 3 pelenTopoM KiHIIEBOI IUTACTHHKH.

[IpoBeneHHsI OIMHOKOTO IMITYJIbCY CYMPOBOKYETHCSI BUTPATOIO JIUIIIE HE3HAYHOI
gacTuHA AX, SIKHA MICTUTBCSA B KiHIIEBIM rijtodiri akcoHy. 3amaciB AX B HEPBOBOMY
3aKIHUYEHHI JOCTaTHbO JJist npoBeaeHHs Ot 10000 iMmynbCiB Big MOTOHEHpoHa. 3a-
nacu AX 0Ge3nepepBHO MOMOBHIOIOTHCS IIIIXOM CHHTE3Y HOro B HEPBOBUX 3aKiHUEH-
Hsx. [Ipu TpuBaniii imnysbcanii MOTOHEHpPOHY BMICT AX B KIHIEBUX T'UIOYKAX MOXKE
MOCTYTNIOBO 3MEHIIYBATHCh, B PE3YJIbTAaTl YOTO MOXKIIMBI TMOPYIIEHHS B Tepenadi
30y/DKeHHSI B HEPBOBO-M’SI30BUX CHHAINCAX -MPEICUHANTHYHUN HEPBOBO-M’SI30BUI
OJIOK.

VIMOBipHiCTh “IIPOITycKiB” 3pOCTae IPH BEHKiil 4aCTOTi iMITyJIbCallil MOTOHEHpO-
HY, KOJM IIBHUJKICTh pecuHTe3y AX MOYMHAE BIJCTABATU BiJl MIBUAKOCTI MOr0 BUKO-
puctanus. KpiMm nporo, Oynb0amiku AX He BCTUTAIOTh 3aiMaTd TO TMOJIOKEHHS Ha
MeMOpaHi, sike 3abe3rnedye Horo 3BUIbHEHHS B CHHANITUYHY IIUTHHY. [Ipu BUCOKii ya-
CTOTI IMITyJIbCAIlii MOTOHEHMPOHY MOKE TaKOX 301IbIITYBAaTUCh MEMOpaHHHM MOTEH-
1laj KIHIEBUX Ti1040K (“‘ClliIoBa Trinepnospu3ailis’), Mo BeAe 10 3MEHIICHHS KiJb-
KOCT1 BUAUIEHOTr0 3 HUX AX 1 B KiHIII KIHIIIB OJIOKYE HEPBOBO-M ' SI30BY Tepeiauy.

Kommieke AX-Penentop MBUAKO PYHHYETBCS CIEIialbHUM (EpMEHTOM - alle-
tunxojiinectepazor (AXE), ska B BenuKii KOHIIEHTpaIlii MICTUThCS B KIHIIEBHX TLIa-

CTUHKax. Take pyiHYBaHHS CYIPOBOIKYETHCS BITHOBJICHHSIM MMOYAaTKOBOI MPOHUKIIH-



BoCcTi MemOpanu, 3racanusaM [IKII 1 MOXIHBUM TOBTOPHUM 30Yy/IKEHHSIM M’ SI30BOTO
BoJIOKHA. OJTHAaK TIPU TPHUBATIM BUCOKOYACTOTHIN IMITyJIbCalllii MOTOHEHpPOHA B CUHATI-
TUYHIN IUTHHI MOXKE€ HAKOMWYYBAaTHCh HANIUIIOK AX, SKWi HE BCTUTAE PyWHYBa-
TUCh. B 1IbOMy BUNAAKy 3[aTHICTh MOCTCMHANTUYHOI MeMOpaHu a0 reHepauii [TKII
3HIDKYETBCSI 1 PO3BHUBAETHCS YACTKOBHH a00 IMOBHUH TMOCTCHHANTHYHUN HEPBOBO-
M’s130BUi Os10k. OOMBa THUIIM HEPBOBO-M S30BOr0 OJIOKY - Mpe- 1 MOCTCUHANITUYHHMA
MOXYTh OYTH NMPUYMHOIO 3HMKEHHS CKOPOUYBAIBHOI 3aTHOCTI M’ s131B (nepudepruyna

BTOMA), SIKa BUHUKAE B MPOIIECI BAKOHAHHS HAMPY>KEHOI M’ S130BO1 pOOOTH.

5. PET'VJIAIIA HAITPYXXEHHS (CUJIN) M’S131B
EJIEKTPOMIOI'PA®IA

KepyBaTtu pyxamu i1 30epiratu BiIIOBIHE MOJIOXKEHHS Tiia 1 HOro JIAaHOK B IMOJI
3eMHOT'0 MIPUTSHKIHHS MOKHA TIPU CKOpOYeHHI M’ s131B. Kpim BuOOpy moTpiOHUX M’s131B
1 MmoMeHTy ix BrmrodeHHs [IHC mpu kepyBanHI pyxamu 1 30epeKeHHI 03U MOBUHHA
pEryJoBaTH CTEIIHb HANPYKEHHS (CKOPOUEHHS) IUX M’ SI31B.

Jlyis perynsiii M’ s130BOr0 Hanpy>KEHHSI BAKOPUCTOBYIOTHCSI TPH MEXaHI3MU

1) perynsnist ynucna akTuBHUX PO (MOTOHEHOHIB) JAaHHOTO M’SI3Y;

2) peryIsiiisi pekuMy iX poOOTH (4acTOTH IMITyJIbCallii MOTOHEHPOHIB);

3) perymsis 38’ s3ky PO B gaci.

1. Uncnmo akTuBHUX pyXxoBUX OnMHUIL. PO cTae akTMBHOIO, KOJIM 11 MOTOHEMPOH
MOCWJIA€ IMITYJIbCH, @ BIJMIOBIHI M’ S130B1 BOJIOKHA BIJIMOBIJAIOTh HA HUX CKOPOUECH-
HsM. Yum Ounbiie aktuBHUX PO B 1aHoro M’si3y, TUM OUIbIIIE HAINPY>KEHHSI BOHA PO-
3BUBAE.

Yucno aktuBHUX PO BU3HAYAETHCS IHTEHCUBHICTIO 30YKYIOUMX BIUIMBIB, SKUX
3a3aHAI0Th MOTOHEHPOHHU JTaHOTO M’sI3y 31 CTOPOHM OUTBII BUCOKMX MOTOPHHX PIBHIB
(MOTOpHUX 30H KOpH, MIJKOPKOBHUX MOTOPHUX UEHTPIB), BHYTPIIIHHOCIHUHAIBHUX
MOTOPHHMX HUIAXIB 1 NepuepuyHux peuenTopiB (M’s30BUX BepeTeH 1 ap.). Peakuis

MOTOHEMPOHIB Ha Il BIUIMBU BH3HAYAETHCS 1X 30YyJIMBICTIO a00 IMOPOroM 30y 1>KEH-



HSl, IKUW B 3HAYHINA Mipi 3HAXOJUTHCA B MPSMIN 3aJI€KHOCTI BiI pO3MIpy MOTOHEHPO-
Hy. SIKIIO JJi1 BUKOHAHHS BiJIITOBITHOTO PYXOBOI'O aKTy M’si3 IOBUHEH PO3BUBATHU He-
BEJIMKE HANPY>KEHHs, TO 0O HOr0 MOTOHEUPOHIB MPUXOASATH BITHOCHO ci1ali 30yIKy-
104l BIUIMBU. Tak SK M’s3 1HEPBYETbCS MOTOHEMPOHAMHM, SIKI MalOTh HEOJIMHAKOBI
pO3MIpH, peakiist iX Ha I 30y/KyIoul BIUIMBH pi3HA. UMM MEHIIUN po3Mip Tijia MO-
TOHEHPOHY, THUM HIWXKYE MOpIr Horo 30y/mKeHHs. ToMy MpH BiIHOCHO Ciabux
30y/KYIOUMX BIUTMBAX IMITYJIbCHA aKTUBHICTh BMHHUKAE JIMIIE Y HAaWMEHIIUX MOTO-
HEMpOHIB JaHOTO M’s13y. B pe3ynbTari cnabki HanmpyxeHHs M’ 513y 3a0e3MeuyloThCs B
OCHOBHOMY aKTUBHICTIO HU3bKOMOPOrOBUX Maiux MoToHelpoHiB (PO), a e B ocHOB-
HOMY noBUIbHI PO.

st Toro mo6 M’si3 po3BHBAaB BEJIMKE HANPY:KEHHS MOr0 MOTOHEHPOHU MOBHUHHI
M1aBaTUCh OUTBII 1HTEHCUBHUM 30Y/KYIOUHMM BIUIMBaM. TaKUM YHHOM, I10 Mipi MO-
CWJICHHS 30Y/IKKYIOUOTO BIUIMBY CTalOTh aKTHBHUMH BCE OUIBII BEIUKI MO PO3MIPY
(O Bucokomnoporosi) MotoHedpoHu (PO). Takum 4YMHOM, BEIMKI HANpPYKEHHS
M’ 513y 3a0€e3MeuyroThecsl akTUBHICTIO PO, mouynHarouu Big Maux (HU3bKOIIOPOTOBHX )
MOBUIbHMX 1 3aKIHUYIOUU BETUKUMU (BUCOKOMOPOrOBUMH) IBUAKUMH PO.

Onucanuii MexaHi3M BKJIIOYEHHsS (pekpyTyBaHHs) MoToHeipoHiB (PO) B
BIJIMIOBIAHOCTI 3 iX po3MipamMu Ha3WBaeThecs “‘TipaBuiioM po3mipy” (E.XeHnneman).
3rigHO MBOTO TpaBmiIa, cami MaeHbki PO M’ 53y akTUBHI Tipu Oy/Ib-SIKOMY ii Harpy-
YKEHHI1, TOA1 SK 11 Benuki PO akTUBHI JIMIIe IPU CUIIBHUX M’ SI30BUX HAMPYKCHHSX.

ToMy B ymMOBax 3BUYalHOI MOBCAKAEHHOI JISJIBHOCTI CTEMIHb BUKOPUCTAHHS Be-
mukux (mBuakux) PO Hmwkya, Hix Manux PO 1 gk Hachigok Beauki PO TpeHyrOThCs
BITHOCHO MaJIo.

[Mpuknan (mkHI TOHKH, MapadoH, poOdOTa BETUKOI IHTEHCUBHOCTI). Bcee 11e moka-
3y€, IO CTEMIHb y4acTh (PEKpYyTyBaHHs) pi3HUX BUIIB PO BHU3HAYAETHCA XapaKTepoM
1 TPUBAJIICTIO BUKOHYBAHOI POOOTH.

2. Pexxum akuBHOCTI PyXOBUX OJMHUII.

Sk 3ragyBasioch BHUIIE, UMM BHUIIE (B MEBHUX T'PAHUIILX) YacTOTa 1 IMITyJIbcallii

MOTOHEHPOHY, TUM OuIbIlle HampyKeHHs1 po3BuBae PO 1 TuM Baromimmwii i BKJIaJ B



3arajpHe HANpPYXEHHA M A3y. ToMy perymsilis 4aCTOTH IMITyJibcaillii MOTOHEWPOHIB
SBJISIETHCSI BAKHUM MEXaHI3MOM, 1[0 BU3HA4Ya€ HANPYKEHHS M 53y B mimomy. Oco0-
JMBO 3HAa4YHA POJIb I[LOT'0 MEXaHI3MY B peryisiii HampyxeHs Benmukux PO.

Yacrora iMiynbcaiii MOTOHEMPOHIB 3aJI€KUTh B1J IHTEHCUBHOCTI 30YyIKYIHOUUX
BIUIMBIB, SIKUM BOHM MIJJAOThCS. SIKIIO IHTEHCHBHICTh HEBEJIMKA, TO MPAIOIOTh
HU3BKOIIOPOTOB1 TOB1JIbHI MOTOHEHPOHH 1 YacTOTa iX IMITyJIbcallli BITHOCHO HEBEJIH-
ka. B takomy pazi PO mMoxyTh mpairoBaTu B peXuMi OIMHOKUX CKOpOYeHb. Taka ak-
tuBHICTH PO 3a0e3mnedye nuie crnade, ajie 3aTO MaJOBTOMIIIOUE CKOPOUYECHHS M’ SI31B.
[[poro mocTraTHBO, HANMPHUKIAA, AN MITPUMAHHS BEPTUKAIbHOI mo3u Tina. [lpu
BOMY CTa€ 3pO3yMUINM, YOMY MI030Ba aKTHUBHICTh M’SI31B MOXKE MIATPUMYBATUCH 0€3
BTOMU TPUBAJIUH Yac.

30UTbIIIEHHST HANPY)KEHHS M 3y BHHHMKAE 3aBISKU MJICHICHHIO 30YIKYyHOYOro
BIUIMBY Ha ii MOTOHeWpoHu. Take MiJCUIEHHS NMPUBOIUTH HE TUIBKU 10 BKIIOYCHHS
HOBMX, OUIbII BUCOKOINOPOIOBUX MOTOHEMPOHIB, ajie 1 JO MIABUIIEHHS YacTOTH 1M-
nyJbcalli BIAHOCHO OUIbII HU3BKOIOPOTOBUX MOTOHEHpPOHiB. Ilpu 11bOMy iHTEHCHB-
HICTh 30y/KYIOUMX BIUIMBIB II€ HEJOCTATHS, 00 BUKIMKATA BUCOKOYACTOTHUN PO3-
PSI HAMOUTBIIT BUCOKOIIOPOTOBUX 13 aKTMBHUX MOTOHEHpPOHIB. ToMy 13 aktuBHUX PO
OUTBIII HU3BKOIIOPOTOBI MPAIIOIOTh 3 BIAHOCHO OUTBINIOIO JJIi HUX YaCTOTOI, TOOTO B
PEKMMI TETAaHIYHOTO CKOPOYEHHS, a HAlOUTBIII BUCOKOMOPOTOBI - B PEKUM1 OJJUHOKHUX
CKOpPOYEHb.

[Ipu myke BEMUKHUX HAMPYXKEHHAX M A3y OuUTbiIicTh PO mpaiiforoTe B TeTaHIYHO-
MOXYTh TIATPUMYBATH BEJIHKI HANIPYKSHHS TPUBAJIMH dac.

3. 38’5130k akTuBHOCTI PO B yaci.

Hamnpysxennst M’s13y 10 MEBHOT MipH 3aJ€XKUTh Bij TOrO, SIK MOB’si3aH1 B 4acl M-
MyJbCH, SIKI TIOCHJIAIOTh Pi13HI MOTOHEMPOHM AaHOTO M’s3y. Tak Hampukiaj, aKTHB-
HicTh PO onHOro M’si3y, fIKl IpaLiOIOTh B PEXHUMI OJUHOKUX CKOpOuYeHb. B ogHOMY
BUMNaaKy Bci PO CKOpOUYyIOTBHCSl OTHOYACHO (CUHXPOHHO), TAK SIK IX MOTOHEMPOHH MO~

CWJIAIOTh IMIYJIbCH OJHOYacHO. B npyromy Bunajky PO mpaliroroTs 3 pi3HOIO 4acTo-



TOIO 1 HEOJHOYACHO (ACMHXPOHHO). Takum YMHOM, (pa3u CKOpOUYEHHS iX M’ SI30BUX BO-
JIOKOH HE CIIBMaJa0Th. B mepiinoMy BUIAIKy 3arajbHE HANPYKEHHS M si3y OLUTbIIIe,
HIK B IPYyroMy, ajieé BiAMIYA€THCS NPU LbOMY 3HAUYHI KOJMBAHHS HaNpyxeHHsa. B npy-
roMy BUTAQJKY 3arajibHe HAPYKEHHS M 513y MEHIIIE, HK B MEPIIOMY, ajie KOJTUBaHHS
Hanpy>KEeHHs 3HAYHO MEHIIIE.

Otxe, axmo PO mpaiiioroTh B pexXuMi OAMHOKHX CKOPOYEHb, ajieé CUHXPOHHO, TO
3arajibHE HAIpY)KEHHS BChOTO M 53y KOJIBA€ThCs He3HauHO. Yum Ounbiie yucio PO,
10 aCUHXPOHHO CKOPOYYETHCS, TUM MEHII KOJMBAHHS B HANpyXeHHI M s31B. ToOTO
OUIBII MJIaBHO BUKOHYIOTHCS PYXH 1 TOUHIIIE MIITPUMYEThCA HEOOXI1HA 1032 (MEHIa
amrutityga ¢iziooriyHoro TpeMopy). B HopmansHux ymoBax Ouneuricte PO ogHOro
M’513y TIPALIOIOTh ACUHXPOHHO, HE3aJIEKHO OJMH BiJ OJTHOTO, IO 1 3a0e3redye HOp-
MaJIbHY TUTABHICTB ii CKOPOUYCHHSI.

[Ipu BTOMI, sIKa BUKJIMKAaHA M’ SI30BOI0 POOOTOI0, TIOPYITYETHCS HOPMaTbHA J1SUTh-
HicTh PO 1 BOHM NMOYMHAIOTH 30y/KyBaTHUCh OJJHOYACHO (CHHXPOHHO). B pesynbrari
PYXHU TPaTATh IUTABHICTH, MOPYIIYETHCSA TOYHICTH, BUHUKHWE TPEMOpP BTOMH - BEJIHKI
PO3MAIIIKMCT KOJMBHI PyXH 3 4aCTOTOIO O 6 KOJuBaHb B 1 C.

Axmo PO mpaioroth B pesknMi TOBHOTO (200 Maie MOBHOI0) TETaHYCY, Xapak-
Tep 3B’A3KYy B Yacl X aKTUBHOCTI MPAKTUYHO HE BIUIMBAIOTH HA BEJIUYMHY MAaKCH-
MaJIbHOTO HAIPYKEHHS, SIKE PO3BUBAETHCS M s30M B 1HiuioMy. Lle Tomy, 1m0 npu mos-
HOMY TETaHYyCl pIBEHb HANpy:KeHHS KOXHOI 3 PO, 10 mpamorTh, MATPUMYETHCS
Maiie MOCTIMHO (rIaakuil Tertanyc). ToMy npu BiIHOCHO TPUBAIUX 1 CHIIBHUX CKO-
POUYCHHSIX M’SI3y XapaKTep 3B’S3Ky B 4aci IMITyJIbCHOI aKTMBHOCTI MOTOHEHpOHIB
MIPAKTUYHO HE BIJOOPaKa€ThCsl HA MAKCUMAJIbHOMY Hapy>KEHHI M’ 5I3Y.

TakuM 4rHOM, MIBUIIKICTh HAPOCTAHHS HAINPYXEHHS M 513y (“TpamieHT cuim’” abo
“B3puBHA cuia’) 3a’exuTh BiJ yucia PO, 10 akTUBYIOThCA, TaK 1 BiJl MOYATKOBOI

YacTOTH 1 CTENEH1 CHHXPOHI3aLi1l IMITyIbcallli MOTOHEHPOHIB JAHOTO M’ SI3Y.
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