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Ha ocHOBaHMY COOCTBEHHBIX UCCIICMOBAHNI U aHATTN3a JTUTEPATYPhI MPE/IaracTcs AeTaTu3aIus
paHee MpeIIOKESHHOW THITIOTE3bI yaepKaHus kajia u aedexannu. [Iporecc yuaepkaHus Kajaa HaunHACTCS
C TOPMOXKECHUST TIaccaka (eKaai, KOTOPhIC CKAITMBAIOTCS MOCIIEIO0BATEIBLHO HAT KOMIOCUTMOUTHBIM U
PEKTOCUTMOMTHBIM C(PUHKTEPAMH U aHAJILHBIM KaHATOM. [[JTOTHOCTH KaJla YBEJTMUMBACTCS 3a CUET BCa-
CBIBAHUSI MOJIBI, & UX 00BEM YMEHBIIIACTCS.

Vnep>kaHuio Kajia CriocoOCTBYET CMEIIEHHE BIIepe peKToaHanbHOro coequnenus. [Ipenmonara-
€TCsl, YTO B OTBET Ha AJICKTPHUYCCKUI CTUMYJ COKPAIIAETCs TONBKO YaCTh IVIaKOMBIIICYHBIX BOJIOKOH
BHYTpEHHero anajibHoro chuukrepa (BAC), kotopbie yxke BOCCTAHOBHIIM CBOW COKPATUTEIBHBIN TO-
TEHIIMAaJI TI0CJIe TPEebIIYIEro COKpauieHus. B mocienyromeli MOMEHT COKpAIIAIOTCs IPYrue MOPLUH.
DTOT HeMpephIBHEIH Mpolece obecreynBaet nonaepxkanue Tonyca BAC kpyriibie CyTKH.

JnmuTensHOMY yepiKaHHUIO Kajla CIOCOOCTBYET CMEHA peakuuu yaepxkanus (penakcauus BAC u
COKpalieHue HapyxHoro aHanbHoro cunkrepa (HAC) u mybopekransroii mpimiibl ([TPM)) peakuueit
anantauuu (cokpamenne BAC u paccnadnenne HAC u [TPM) u HaoGopor. Bo Bpemst cokparieHus
OIIHMX MBIIIII JPYTHe BOCCTAHABIMBAIOT CIIOCOOHOCTD K COKPAIICHHIO

Pedexc nedexaruu npuBonut k pacciadnenuro [IPM, HAC u BAH u cokpaliieHHi0 MBIIIIIbI,
MOJHMMAIOLIEN 3aJHUI MPOXOJl, KOTOpasi PaCKpbIBAET aHAJIbHbBIA KaHaJ JI0 LIMPUHBI IPOCBETA MPSIMOU
KKK, Yepes 9TOT KaHall epUCTaIbTHUeCKasi BOJHA MPSIMOW KHITKH M3TOHSIET KAJIOBbIE MacChl Hapy-
KY.

Kniouesvie cnosa: @uzuonozus npsamou KUWKU, AHATLHBIL KAHAT, yOepiicanue Kaia, deekayust,
nyOoOpeKmanbHas MblUYd, MbLUUYA NOOHUMAIOWAS 3A0HULL RPOX00, AHOPEKMANbHbBLU PeqeKc

Based on our own investigations and literature analysis specification of our hypothesis of continence
and defecation published earlier is presented here. The process of continence starts with inhibited passage
of feces collected above the colonosigmoid and rectosigmoid sphincters and the anal canal. Feces density
increases due to water absorption and its volume decreases.

Anterior displacement of the recto-anal connection contributes to feces continence. We suppose
that multiple bundles of smooth muscle fibers in the internal anal sphincter (1AS) are present at different
stages of the restoration of the contraction potential. Only mature bundles, i.e. bundles with large enough
potential to contract, respond to electrical stimulus. Each next wave of electrical stimulation affects different
bundles of fibers. This continuous process ensures high tonus of IAS 24 hours a day.

Interchanging continence reaction and reaction of adaptation promote prolonged fecal retention and
vice versa. During contraction of one group of muscles, the other muscle group restores its contraction
potential.

The reflex of defecation results in relaxation of the IAS, PRM, EAS and contraction of the musculus
levator ani, which opens the anal canal up to the width of the rectum. Then, peristaltic wave of the rectum
ensures propulsion of fecal masses.

Keywords: Rectum physiology, anal canal, continence, defecation, puborectal muscle, musculus
levator ani, anorectal reflex
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Vnep:kaHnue Kana u fedexanus npeacTan-
JISIFOT COOOH JBE CyIIeCTBEHHbIE (DYHKIMH Ye-
JI0BEYeCKOro opranu3ma. JIroobie U3MEeHeHus,
MPUBOALINE K HEJICPKAHUIO KaJla U/WIIN XPO-
HUYECKOMY 3aropy, cepbE3Hermum 0opa3zom
YXYIIIAIOT Ka9e€CTBO )KU3HU. YIIep)KaHUE Kaja
OTIpeieTIsieTCsl Kak CIIoCOOHO CTh 33/1€PKUBATh
KaJ 10 OCO3HAHHOW BO3MOXHOCTH Jedeka-
UM, a nedeKarnus — 3TO IBAKyals Kaia u3
TOJICTON KUIIKU. O0e 3T (PYHKLNU CBS3aHBI
KOMIUIEKCOM (PH3HOJIOTHYECKUX MPOIECCOB,
KOTOpBIE /10 KOHIIa He MOoHATHBI [1]. Tak, Ha-
pUMeEp, HET OOIENPUHATHIX MPEICTABICHHUH
0 TOM, KaKMM 00pa3oM OCYIIECTBISAETCS ITH-
TeJNbHOE, (PAKTUUECKH MOCTOSIHHOE yrepiKa-
HUe Kana. M3BecTHO, 4TO HApyKHBIN aHalb-
ueiii cunkrep (HAC) oTBeuaer 3a SKCTpEH-
HOE ylep)KaHue BO BpeMsl MMoJbeMa BHYTPHU-
OpIOIIHOTO JaBJICHMS, TaK KaK CHUJa €ro co-
KpaleHHs pe3KO YMEHBIIAeTCs B TCUCHUE He-
ckonmbkux MuHYT [2, 3]. TpynHo cebe mnpen-
CTaBHUTb, YTOOBI BHYTPEHHUH aHaIbHBIN
counkrep (BAC) mor obecrieunBath yaepxa-
HUE KaJla B pe3yIbTaTe HeMPephIBHOI'O COKpa-
mienust [1]. Cokparierne — 310 paboTa MBIIIIL,
COIIPOBOXKIAIOINASICS 3aTPATOM SHEPTUH U HC-
TOIIEHUEM PECypPCOB, JJIsi BOCCTAHOBJICHHUS
KOTOPBIX MBIIIIA JOJDKHA pacciadutbes. Bo
BCSIKOM cllydae, Tak BeAyT ceOsi Bce BUIBI
MBIIII], BKJIFOUas CEPACUHYIO MBIIIIILY.

Ienb HacTosimell padoThl: IpoaHaIu-
3MPOBATh OINYOJMKOBAaHHbIC HA JTAHHOM 3Ta-
ne paboThl, MOCBAMIEHHBIC YKa3aHHOMN BbIIIIE
npobieme, U JeTAIM3UPOBATh NPEUIOKEHHYIO
HaMH paHee MMIOTe3y yaepKaHus Kaja U Jie-
dbexaruu [3].

AHaromMus ¥ (PM3HO0JI0TUHA
AHOPEKTAJIbLHON 30HbI

[Ipsamas kumka. Hazsanue npsMon Kum-
KM Y 4€JIOBEKA HAXOJUTCS B IIPOTUBOPEUHH C
e€ uctuHHoM opmoil. OHa momyyusa 3TO
Ha3BaHUE B PE3YyIIbTATe UCCIECNIOBAHUS Y CO-
0ak. Y yenoBeka MmpsMas KUIIKa COBEpIIaeT
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Mo JBa M3ruda B MONEPEYHOM M CarHTTallb-
HOM HAIpaBJICHUAX U (PAKTUYECKU SIBISETCS
camMoil HenpsMo#l kuikoil. OHa HaYMHAETCS
Ha YPOBHE TPETHEr0 KPECTIOBOTO MO3BOHKA,
IJIe CHTMOBU/IHASI KUIIKA TPOHUKAET B TKAaHU
MAaJIOTO Ta3a U TepseT OPIOINHHBINA TOKPOB.
Ha ypoBHe myOOKOKIIMTHATBHOW JTMHUU OHA
NIePEXOIUT B aHANBHBIN KaHau [4]. B pe3ysb-
Tare MepUCTAIBTUYECKONH aKTUBHOCTU TOJ-
CTOM KMIIKH B TPSAMYIO KHILIKY MEJUIEHHO T10-
CTYMAIOT MOPUMHU (eKauii, U3 KOTOPBIX MPO-
JI0JDKAeTCsl BCachlBaHUE BOJBI. B pesynbrare
3TOTO KaJlOBBIE MAcChl CTAHOBSITCS TBEPXKE U
yMeHbIarTcs B o0beme (puc. 1). Dtu cHUM-
KM SBISIIOTCS YOeAUTENbHBIM J10Ka3aTelb-
CTBOM TOTO, YTO B MPSIMOM KHUIIIKE MPOUCXO-
JIAT MHTEHCUBHOE BCACHIBAHHE BOJIBI, B PE3YITh-
TaTe Yero yMeHbIIaeTcss 00bEM KaJOBbIX Macc,
9TO CIOCOOCTBYET OoJiee ITUTELHOMY YAep-
KAHUIO Kaua.

Takum oOpazom, mpsiMas KUIIKa Mpej-
CTaBIIsIeT cOOOM pe3epByap, B KOTOPOM CKarl-
nuBaroTca (examuu, u GOpMUPYIOTCS TUIOT-
HBIE KaJOBble Macchl. ExxelHEeBHO BO BpeMs
nedekanuu Boiaensercs okosno 200 rpamm
kana [1].

AHaIbHBIA KaHAJI. DTO JUCTAILHBIN OT-
JeTT KEeTYI0YHO-KHUIIIEYHOTO TPaKTa IJTUHON
oT 1,7 cM y HOBOPOKIEHHBIX J10 4 CM y B3pOC-
JIBIX, KOTOPBIM TOCTOSIHHO, 332 HCKIIIOUEHHEM
KOPOTKHX MEPUOJIOB Ae(eKaruu, HaX0JUTCs
B COMKHYTOM COCTOSTHUM U COBMECTHO C
MBIIIIIAMH MaJIOT0 Ta3a OCYLIECTBISET yaep-
kaHue Kana u akT aedekanuu [5]. Lupky-
JISIPHBIE TJIQJKOMBIIIEYHBIE BOJIOKHA MPSAMOi

KUIIKH, TEPEN/Isl B CTEHKY aHAJIbHOTO KaHa-
Ja, yBEIMYUBAIOTCS B 00beme, o0pas3ysl Mbl-
1eyHslil koM — BAC, koTopoMy IpUnuchIBa-
eTCsi OCHOBHAs pOJib B yIepKaHuM Kana [6,
7].

CHapyxu ot BAC pacnosioskeHbl BOJIOK-
Ha rorepedHo-nosiocaroii Myckynarypsl HAC.
Ero monkoxHast 4aCTh IPUKPETISETCS K KOTI-
YUKy, a TIIyOOKas 4acTh MHTHMHO CBs3aHa C
nyoopektanbHol Mbriiiei (ITPM) [8]. Anasnb-
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Puc. 1. PeHTreHorpaMMbl aHOPEeKTAJIBHOI 30HBI peGéHKa 8 JieT, BHIMOJIHEHHBIE Yepe3 24 yaca mocJe
npuéma BHYTpb OapueBoii B3Becu (maccax). A. Ilpsimasi peHTrenorpamma. S — 00pa3Ho H30THYTasi Mpsi-
Masi KHIIKA COACPKUT KAJTOBbIe MACChI C BLICOKON KOHIEHTpanueil KOHTpacTHOro Bemecrsa. Hax nei
B CHTMOBM/JIHOW KHIIKEe PACIHOJIOKEHbI JBe Mmopuuu ¢exanuii 60jbuiero odbémMa u ¢ 6oj1ee HU3KOI KOH-
neHTpanueii 6apusi. b. bokoBasi penTrenorpamma. B pesyibraTe mMeljeHHOIi MepUCTAJIBTHKH KaJOBbIe
Macchbl B NPSIMOii KHIIKe pa3jiesieHbl Ha 4 cerMeHTa, KOTOpble MO0 Mepe NMPHOJIUKEHUS] K AHAJIBHOMY
KAHAJy YMEeHbIIAIOTCSI B 00béMe M CTAHOBATCS 00jlee KOHTPACTHBIMU

HBIM KaHAIl MPOHUKAET Yepe3 Ta30BOE JIHO,
OCHOBHBIM KOMIIOHEHTOM KOTOPOTO SIBIISICT-
Cs Tapa CAHMMETPUYHO PACTIONI0KEHHBIX MbI-
[IEYHBIX TUIACTHH, COCTOSIIUX B OCHOBHOM H3
MOTIEPEYHOIIONIOCATHIX BOJIOKOH. OOBIYHO HX
HA3bIBAIOT MBIIIIAMH, TOJHUMAOIIUMU 331~
Huit mpoxon (M. levator ani) (MII3IT). [TPM
SIBIISIETCSL YACTBhIO Ta30BOTO JTHA U MPEICTAB-
nsieT coO0M MeTII0, KOTopast Ha ypOBHE IMy0o-
KOKITUTHAIILHOM JIMHUM OTUOAeT C3aau Mpsi-
MYI0 KHIIKY U 00€MMH HOXXKKaMU TPUKPETI-
nsieTcsi K 100koBoi kocTr. Kpome 3ToT0, Kax-
nast u3 nByx MII3II moapaznensiercs Ha 3 4a-
CTHU: JTOOKOBO-KOITYUKOBYIO, TIOIB3/IOLITHO-KOTI-
YUKOBYIO U CEIAITUIIIHO-KOTTYUKOBYO [9].

Yinep:xkanue kana

Uccnenosanus A. Shafik et al. [9] moxka-

3aJiM, 4TO B 00JACTH COECTUHEHUSI HUCXOIS-
IeH U CUTMOBHJIHOM KHUILIOK UMeeTcst (pu3u-
OJIOTUYECKUH «KOJIOCUTMOUIHBIN CHUHKTEP»
(KCC) pmunoii 2,1+0,9 cm. B aroii 30He naB-
JIEHUE JTOCTOBEPHO BBILIE, YEM B PSIIOM pac-
MOJIOKEHHBIX cermeHTax. [locie pe3koro pas-
JyBaHUSI B HUCXO/ISIIEH KUIIIKe OayutoHa 60JIb-
LIOTO JUaMeTpa B HEW ONPENesieTCs] Pe3KUN
MOJBEM JIaBJICHUS U CHUKECHUE JABIICHUS B
obnactu KCC, kotopoe mpojgoikaeTcs
7,2+1,2 cexynnpl. [Ipu pa3myBaHnU TAKOTO e
OayIoHa B CUTMOBH/IHOM KHIIIKE JaBJICHUE B
obmactu KCC yBenuuuBaercs. Masbie 00bE-
MBI Ha TOHYC cuHKTepa He BiusAtoT. [locie
aHECTE3UU KUILIEYHBIX CETMEHTOB PEaKLMs
c(UHKTEpa Ha PACTSHKEHUE OTCYTCTBYET. AB-
TOpbI puLLIK K BeiBOAY, uTo KCC yuactByer
B IIaCCa)k€ TOJICTOKULIEYHOTO COAECPHKUMOTO
U PErylupyercsi KOJIOCUIMOUIHBIM pedIiek-
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com [9].

OTta xe rpymmna aBTOpoB OOHapyXuia B
PEKTOCUTMOUTHOM COCAMHEHUHU KHIICUHBIH
cerMeHT anuHo# 2,8+0,9 cM ¢ yronmeHHbBIM
LUPKYJISIPHBIM TJIAJIKOMBIIIEYHBIM CJIOEM T10
CPaBHEHHIO C BBIIIE U HUKE JICKAIIUMHU CeT-
meHTamu [10]. DToT GYyHKIIMOHATIBHBIN PEK-
tocurmounHbii cunkrep (PCC) paccnabis-
eTCs IPU COKPAIIEHUU CUTMOBHIHOM KHUILIKU
U COKpAIAeTCs MPH COKpAIIeHUU MPSIMON
kumkd [11]. OHu 0OHapYX WK pasHyHO pe-
aKIuio cUHKTEpa Ha pa3Hble 00bEMBI. Tak,
HarpuMep, Beien 3a OBICTPBIM pa3ayBaHHEM
B curme O6ayuiona o6sémMoMm 52,1+3,6 Mt To-
nyc PCC yBenuuuBaics, a AaBjieHHE B Mps-
MO KHIIIKe He M3MeHsuiack. [locie ObIcTpo-
ro pasayBaHHsI B CUTME OaiioHa 00bEMOM
86%4,1 mu PCC paccnabnsiics, u 0anioH BbI-
TAJIKUBAJICS B IPSIMYIO KHIIIKY. ITO COITPOBOXK-
Ja70Ch YBEJIIMYEHHEM PEKTAILHOTO IaBJICHUS,
u 0aJUIOH M3rOHsUICS Hapyxky. JlaBieHue B
PCC He u3MeHs10Ch B OTBET HA PACTSKEHUE
KUIIKH [TOCJIC aHECTE3UN KUIIEYHBIX CETMEH-
toB [12]. Cokpamenue PCC B oTBeT Ha ObICT-
PO€ pacTspKEHUE CUTMOBH/IHOM KUIITKU 00JTb-
MM 00bEMOM aBTOPBI HA3BAJIU PEKTOCUTMO-
UJHBIM OXpPaHUTENbHBIM pediiekcoM. OHH
CUMTAIOT, YTO 3TOT peUIeKC MPEHsTCTBYET
OBICTPOMY MPOIBUIKECHHUIO TOJICTOKUIIEYHOTO
COZIEP)KUMOTO B MIPSMYIO KHUILKY U SIBISIETCS,
TakuM 00pa3oM, TMEPBHIM YPOBHEM yrepiKa-
HUs Kajla. B pycCKOsI3bIYHOM UTeparype Ha-
3BaHME (YHKIMOHAJIBHBIX CUHKTEPOB TOJI-
CTOM KHIIKU IOCBSILIEHBl YYEHBIM, BIIEPBBIC
ux onucaBunM. KojocurMmouniublii cUHKTEp
Ha3bIBaeTcs chuHkTepoM bamiu, a pekrocur-
MouHbINA — chunkrepom O’bepna-Iluporo-
Ba-Myrthe [13].

B 1877 rony Gowers oOHapyxui, 4To
B/JIyBaHME BO3/yXa B IPSIMYIO KHILIKY BbI3bIBA-
€T yMEHbBILIEHUE JTaBJIICHUS B aHAIBHOM KaHa-
ne [14]. Hauunas ¢ pabotsr M. Schuster et al.
[15], n3ydenne aHOpEKTAIBLHOW MOJBUKHOC-
TH UCHONb3yeTcs s nuddepeHnuaibHoMl
IMarHoCTUKU Oone3Hu [mpmpyHra ot apy-
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I'MX BUJIOB XPOHUYECKHX 3amopoB. [Ipu Hasu-
YUU TAHIJIUEB B MEXMBIIICYHOM HEPBHOM
CIUICTCHUH, T.C. B HOPME, pa3yBaHue 0ayio-
Ha B IIPSIMO¥ KHIITIKE BBI3BIBAECT CHU)KCHHUE JIAB-
JICHHSI B BEPXHEH YacTH aHAJILHOTO KaHaJla
MOBBIIIICHHUE JABJICHUS B HUKHEH €ro YacTH.
Kaxk ycTaHOBJICHO MHOTOYHCIICHHBIMH HCCIIC-
JIOBaHUSIMH, CHU)KCHUE JIaBJICHHUS B BEPXHEH
YaCTH aHAJILHOTO KaHasia 00YCIIOBIICHO PeaK-
carreii BAC, a MOBBIIICHUE TABICHUS B HUXK-
HEH Y4acTH aHaJIbHOTO KaHajla — COKPAICHH-
eM HAC (mooXKuTenbHbIH peKTOaHaTbHBIH
peduekc, recto-anal inhibitory reflex). ¥ 6ous-
HBIX C BPOXJICHHBIM araHTIMO30M TaKas e
CTUMYJISIIIUS TIPSMOM KHIIKU MPUBOIUT HE K
CHIDKEHUIO, a KPAaTKOBPEMEHHOMY IOJABEMY
aHanbHOTO naBnenus. HAC npu 6ose3nu ['up-
HIMPYHTA COKpAIaeTcs kak B HopMme [2, 3, 5,
14, 15]. PexToaHanbHbIi pediaekc coxpaHeH
y 6oxbHBIX ¢ maparmterueit [15]. S. Ohashi u
E. Okamoto [16] oGHapyxwmu, uto pediaekc
HE MCUe3aeT MOCIIC H30JISIIMHA aHOPEKTATLHON
MOPITUH OT OKPYXKaroImux TkaHei. Ho oH He
BBI3BIBACTCS MOCIIC IIUPKYISIPHOTO Tepecede-
HUS MBIIICYHOU 000JIOUKH Ha TPAHMIIC MEXK-
Iy TIPSIMOM KHUIITKOW W aHAJbHBIM KaHAJIOM, a
TaKXe MOCJE CEICKTUBHOIO Pa3pyIICHUS
BHYTPHUMBIIIICYHOTO HEPBHOT'O CIICTCHUS TIPSI-
MOM KMIIKH. M3 3TOTO Cremyer, 4To 3a peKTo-
aHaJIBHBIA pedieKc OTBETCTBCHHBI TAHIIIUU
MEXMBIIIIEYHOTO HEPBHOTO CruieTeHus. [1po-
deccop A. Shafik [17] mokasan, 4To >eKT-
pHrUecKasi akTHBHOCTD IPSMO# KUIIIKH COXpa-
HSIETCSI TIOCIIe JIBYCTOPOHHEH MaHIITHOHEKTO-
MUH Ta3a, HO HAPYIIAETCsl PUTM DJICKTPUYEC-
KUX BOJIH. Takum 00pa3om, ObUTH TIOJTBEPIK-
nensl uccnenosanusa P. Meunier u P. Mollard
[18], uTo BoaMTENH pUTMA HAXOIUTCS B Ca-
MO KHIIIKE, a Takxke 3akiaouenue J. Shepherd
u P. Wright o Tom, 4uto nBurareibHas akTHB-
HOCTb KHIITKU HAXOUTCSI 10T KOHTPOJIEM 3K-
CTpapeKTaIbHOH aBTOHOMHOW HMHHEPBAaILlUU
[19].

SIBisieTCS M PeKTOAHANBHBIN peduiekc
byHKIMOHANBHON 0coOeHHOCThI0 BAC, nmmn
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npeJcTaBisieT coOoi mpossieHue donee 00-
11e# 3aKOHOMEPHOCTU? MbI 00HAPYKUIIH TO-
JOXKHUTENbHBIA PeKTOAHATbHBIN peduiekc y
Tpex 0oJpHBIX yepe3 3-8 ser mociue Oprom-
HO-IIPOMEXHOCTHOM NPOKTOIJIACTUKH, BbI-
IIOJIHEHHOH IO TOBOJly aHOPEKTAJIbHBIX I10-
poxoB pasutus. BAC y HUX ObUI JIMKBUIU-
POBaH, a B aHOPEKTAIbHYIO 30HY ObLJ HU3BE-
JICH y4acToK curMoBuaHOM kuiiku [20]. AHa-
noruyHble HaOmronenus onucanu C. Linu C.
Chen [21], B pe3ynbTare KOTOPBIX OHU TIPH-
IIJTU K BBIBOJLY, YTO JUIsI COXpaHEHUs pedaek-
ca penakcauun BAC coBepiieHHO He 00513a-
TEJIbHO COXPAHATh BO BpEMs ONEPALUU CcaM
cunkrep. MHaue roBopst, HUPKYISPHBIN MbI-
LICYHBIN CJI0¥ HU3BEICHHOMN TOJICTON KHUILKHU
CIIyCT HEKOTOPOE BpEMsl MOCJE ONEpalHU
HauMHaeT QyHKIMoHUpoBaTh kak BAC. Cpas-
HEHHME peaKIH MPUBEAEHHBIX BbINIE (PyHK-
moHanbHBIX cuukTepoB (KCC u PCC) ¢
BAC noka3biBaeT uX uA€HTUYHOCTh. OHU pac-
KpBIBAIOTCS B OTBET Ha ITOBBIILIEHUE JaBJICHUS
B KPaHHUAJIBHOM OT HHMX cermeHte. OueBu-
HO, YTO 3Ta (PYHKIHS 3aJI0KEHA B MEXMBI-
LIEYHBIX TAHITIUAX JIEBOU IMOJIOBUHBI TOJICTOMU
KUIIKU. COUHKTEPHBIE 30HBI OTIIMYAIOTCS OT
OCTaJIbHBIX OT/IENIOB 00JIEe BHICOKUM TOHYCOM
U cneurduyeckoil peakiyen, Koropast MoJe-
JMpYyeTCsl BHEKUIIICUHBIMUA HEPBHBIMH LIEHT-
paMu B COOTBETCTBHUE C BBHIIOJTHAEMON (PyHK-
1uel. DTUM MOXHO OOBSICHUTH TOT ()aKT, 4YTO
Hu3BeeHHbI BMecTo BAC cermeHT KuIIKU
yepe3 HeKOTOpOe BpeMsl HaunHaeT (QyHKIHO-
HupoBatb kak BAC.

B ecrectBennom cocrostnun BAC o6mna-
Ja€T BBICOKUM TOHYCOM, T.€. B HOPME OH I10-
CTOSIHHO COKpAIlleH, pacciadisisich TOJIBKO B
OTBET HA PACTSHKEHUE NPSIMOM KUIIKU. Mak-
CUMaJIbHO€ BHYTPH NPOCBETHOE JIaBJICHUE B
aHaJBLHOM KaHase BapbupyeT oT 25 110 85 cm
BOJ.CT., UTO 3HAYUTEJILHO BBILIE BHYTPH PEK-
TaabHOTO AaBieHus (2-5 cm Boj.ct.). Brico-
KO€ JIaBJICHHE B aHAJbHOM KaHaJle SIBIISIETCS
pesyasrarom cokpatienus BAC, [IPM u HAC
[22]. TTo muenuto R. Bennett u H. Duthie, BAC

obecnieunBaer 10 80% maBnenus [23]. [laB-
JICHUE B aHAJILHOM KaHajle B CIIOKOWHOM CO-
CTOSIHUU Y€JIOBEKA MPUHSATO HA3HIBATH JaBIie-
HUEeM ToKos. Ho 3To He 3HAYUT, 4TO MbIIIey-
Hele BojaokHa BAC HaxomdTcsi B COCTOSHHUU
nokosi. /laBieHne MOKOsl MOJIBEPKEHO pery-
TSpHBIM KosteOaHusiM. OHU COCTOAT U3 MeJ-
JICHHBIX BOJIH (aMIuuTyna 5-25 ¢M BoJI. CT.) €
gacroroit 10—20 konebanuii B MUHYTY U CBEPX
MEJUICHHBIX BOJH C TOpa3ao OoJbliel amii-
mutynoit (30-100 cm Box. ctT.) ¢ yactoroit 3
kosieOaHus B MUHYTY [24]. DTH BOJIHBI HCXO-
1T u3 BAC, Tak Kak 3JIeKTpUUYECKUe 3anucu
3 BAC moka3piBalOT KoJieOaHHsI HA TEX Ke
yactorax [25]. A. Shafik et al. oGHapyxwumH
B0 BAC xietku ¢ MOp(oIIOTHIeCKUM U UM-
MYHOJIOTHYECKUM (PEHOTUIIaMU TI0I0OHBIMU
kietkam Cajal, koTopble cuMTarOTCsS OTBET-
CTBEHHBIMHU 32 TCHEPAIUIO AIEKTPUUECCKOU
AKTUBHOCTH B TOJICTOM KHUIIIKE U B JKEIYIKE
[26]. B To sxe BpeMst u3BecTHO, uT0 3 hepeH-
THBIE HEPBHBIC UMITYIILCHI B TIIAJIKOW MYCKY-
JaType He MHULIMUPYIOT, & PETYTUPYIOT COKpa-
mienue [27].

W3BecTHO Takke, 4TO IaJKas MycKyma-
Typa cocoOHa JJOIT0e BpeMsI OCTaBaTbCs Ya-
CTUYHO COKpAIIEHHOW, T.€. MOJACPKUBATh
ToHyc. OTHAKO OYEBMHO, YTO BCIJEH 32 CO-
KpalieHneM Hen30eKHO TI0JKHO BOSHUKHYTh
paccialneHre MBI, BO BpeMsi KOTOPOTO OHU
BOCCTaHABIIMBAIOT CIOCOOHOCTh K TMOCIETY-
oneMy cokpamieHuto. C 3THX MO3UIUN
O0OBSICHUTH TIOYTH HETIPEPHIBHOE COKPAIIICHUE
BAC M0XHO nHIllb, TPEANOI0KUB, YTO MBbI-
[IEYHBIC MyYKHU COKPAIIAIOTCS HE OJHOBpE-
MeHHO. [Iyd4ku BOJTOKOH aHACTOMO3HPYIOT
IpyT ¢ Apyrom. Ux «...KOHIIBI B ITy4Kax mepe-
IJIETAIOTCS C MBIIICUYHBIMU BOJIOKHAMU JIPY-
T'UX Iy4KOB, TaK 4YTO 00pa3yeTcs MIOTHO CBS-
3aHHAs TPYIINa BOJOKOH, (DYHKIIMOHUPYOIIAS
0oJjee win MeHee copmecTHo» [27]. Ecth oc-
HOBaHME TpeAnoiarars, 4ro 8o BAC orpom-
HOE MHOKECTBO TPYIII INIaJKOMBIIIEUHBIX BO-
JIOKOH HaXOJISITCS HA Pa3HBIX CTAIUSIX BOCCTA-
HOBJICHHUSI COKPATHTEIHLHOTO MOTeHInana. B
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A

B

Puc. 2. BokoBasi peHTreHOrpaMMa aHOPEeKTAJIbHOI 30HbI pedéHKka 11 jeT (A), BHINOJIHEHHAs] BO BpeMs
uppurockonuu u cxema K Heii (B). Ha cxeme: OC — och BepTHKAILHOI BeTBU NpsiMoii kumku; PM — och
rOpU30HTAIbHOII BeTBHM npsaMoil kumku; AK — och ananbHoro kanana; Il — sodkoBasi koctb;, IIPM —
ny0opeKTajlbHas MbIINA; P — pPeHTIeHOKOHTPACTHBIH OrPAHMYUTEb BOIHU3HM AHAJIBHOIO OTBEPCTHS.
B. BokxoBasi peHTreHOrpaMMa aHOPEKTAJbHOI 30HbI pedeHka 4 mec. OmpenenasieTcss MPOHUKHOBEHHE
KOHTPACTHOI'0 BEIECTBA CIIeped 0T HAKOHEYHHKA KJIU3MBI, B TO BpeMsl KaK 3a/HAsl CTEHKA aHAJIBLHOIO0
KAHAJIa NPU/KATA K HAKOHeYHHKY cokpatusmieiicss [IPM. Ocu npsmMoii KHIIKH ¥ aHAJIBHOI0 KaHAJa
coBnaganT. Eme He nmosiBMiI0oCh TOPH3OHTAJbHOE CMellleHHe JHCTAJbHOW YacTH MPSAMON KHIIKH

KaXJIbIi MOMEHT 3JIEKTPUYECKUN CTUMYII,
B030yxmaembiii kietkamu Cajal, moOyxmaer
K COKPAILIEHHUIO I'PYIIIBI IIYYKOB, KOTOPbIE YKE
rOTOBHI K cokpamienuto. K cinenyromeit smex-
TPUYECKOM BOJIHE CO3PEBAIOT» APYrue rpyI-
I1b1, IPOILLEIINE IYyTh BOCCTAHOBJIEHUS. DTOT
OecnpepbIBHBIN Mpoliecc oOecreynBaeT He-
IIpEpbIBHOE TOHUYECKOe cokpauieHue BAC.
Uem BbIIIE IEKTPUYECKUM NOTEHLUAN, TEM
OoJIbIIIee KOJTMYECTBO IPYIIT MBIIIEYHBIX MTy4-
kOB (0osiee MM MEHee TOTOBBIX K COKpallle-
HHIO) MOOYXK/IAeTCS K COKPAIICHUIO, UTO MPHU-
BOJMT K YBEJIMUEHUIO JIaBJICHUS B aHAJIbHOM
KaHae.

MBI BBIIOJHSJIN PEHTTE€HOJIOTHUYECKOE
HCCJIEIOBAHUE METOIOM JO3UPOBAHHOMU M-
pocraruyeckoi uppurockonuu. Ha nakoneu-
HUK KJIM3Mbl HAHU3bIBAJICSI PEHTI€HOKOHTpa-
CTHBIM OIPaHUYUTEIb, KOTOPBIM COIIPUKACa-
csl ¢ aHANTBHBIM oTBepcTueM (puc 2, A). [lnu-
Ha aHAJILHOTO KaHajla U3Mepsulach Ha OOKO-
BBIX CHUMKaX I10CJIe BBE/IEHUS OaprueBoii B3Be-
CH B TOJICTYIO KMILIKY. OHa paBHa paccTos-
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HUIO MEXAY IPSIMOM KHUILIKOM U pEHTT€HOKOH-
TPacCTHBIM MapKepOM I10 33JHEMY KOHTYpY Ha-
KoHeuHHKa. Ha GOKoBOI peHTreHorpamme
AHOPEKTaJIbHOM 30HBI OIIPENENSIETCA CMELLe-
HUE€ OCH aHAJIBHOTO KaHaJla KIepeau o OT-
HOUICHHUIO K OcH MpsiMoil kumiku (puc. 2, b)
(5). Y HOBOPOXIEHHBIX U MITAICHIIEB MIEPBHIX
MECSILIEB )KU3HU 3TH OCH COBIAAAIOT (puc. 2,
B). Cmemnienune oceli yBeTMuuBaeTcs ¢ BO3pa-
CTOM. OTH JIaHHBIE CBUJIETEIILCTBYIOT O TOM,
YTO CMEIIEHUE OCU aHAJIBHOTO KaHaja Mpo-
MCXO/IUT B MPOLIECCE OHTOreHEe3a 1 00yCI0B-
neHo cokpawenueM IIPM, xoropas taHer
BEPXHIOK YacCTh AHAJIBHOIO KaHaja BIEpPE]
[28]. Mexny npsiMoii KHIIKOM M aHAIbHBIM
KaHAJIOM BO3HMKAET Yroi (aHOPEKTaIbHBIN
yrou), kKotopsiii B HopMe paseH 80-100 rpa-
IycoB. Takoe cMeleHne pekToaHaJIbHOTO CO-
€IMHEHUs BIIEpe] IPUBOAUT K TOMY, UTO CHJIA
MEPUCTANIBTUYECKOM BOJIHBI, BO3/ICHCTBYIOILAS
Ha c(hOPMHPOBAHHBIC KaJOBBIE MacChl, Ha-
IIpaBJI€Ha HAa FOPU30HTAJIbHO PACIOJI0XKEH-
HYIO CTEHKY npsiMoi kuiku (puc. 2 B, 3). 1o
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Puc. 3. PenTreHorpammMa aHopeKTaJILHOH 30HBI
B3pocs10ro nanueHTa. Bo Bpems mppurockonnu
ompeaeJsieTcs NPOHNKHOBEHUE KOHTPACTHOIO
BCILECTBA CHEePedd 0T HAKOHEYHHMKA KJIH3MBI.
3ajHsAs CTeHKa HA 3TOM YPOBHe MPHIKaTa K
HAKOHEYHUKY cokpamenHoi ITPM. Yaep:xanue
KaJja B 3TOT MOMeHT ocymectBasercst IIPM u
HAC (peakuus yaep:kamusi)

peloXpaHseT PeKTOAaHAIbHOE COCIUHECHHE
OT BBICOKOTO JaBJICHUSI U CIIOCOOCTBYET, Ta-
KUM 00pa3oM, yAepKaHHUIO Kaua.

B nipoutecce 3amonHeHus TOJACTON KU -
KU KOHTPACTHBIM BELLIECTBOM IPOUCXOIUT Tie-
pHOIMYECKOe MPOBATMBAHHE KOHTPACTHOTO
BEIIIECTBA B aHAJIbHBIIM KaHAN CIepe/in OT Ha-
KOHEYHHUKA KIHU3MbI. B 3T0 Bpems 3amgHss
CTEHKA IJIOTHO MPUKUMAETCsd K HAKOHEUHM-
Ky (puc. 3). AHamoruyHasi KapTHHA HaOJIIO-
naercst npu nedexorpaduu. Omyckanue Oa-
pysl B aHAJIBHBIA KaHal OOBSCHSETCS perak-
carueit BAC, a 3aHs5 CTEHKa PUKUMAETCs
K HAaKOHEYHUKY B PE3yJIbTaTe COKpPAIICHHUS
I1PM [28].

Jlerko mpencTaBUTh, KAKUM 00pa3oM Be-
nET ce0s1 aHOpEKTallbHas 30Ha MPU HATUYUU
B NIPSIMOM KHUIIIKE C(hOPMUPOBAHHBIX KaJTOBBIX
macc. Ilpu moctymineHun B MpsMYIO KHILKY
ouepenHOU mopuuu (hekaauii, Koraa JaBiie-
HUE B IPSMOM KUILIKE TOJHUMAETCS BBIILIE MO-
POTrOBOTO YPOBHSI, IPOUCXOAUT pacciiabieHue
(camwkenwue Tonyca) BAC u cokparenue [IPM

u HAC (peakuus ynepxanus) [3]. OmHako
BHE aKTa Je()eKalny KaJoBbIe MACChI HE CBU-
raloTCs ¢ MECTa, TaK KaK JIaBICHUE KaJOBBIX
MAacc HarpaBJIeHO HAa TOPU3OHTAIBHYIO BETBb
NpsSIMOM KUIIKK. AHAJIbHBIN KaHall, HECMOT-
ps Ha cHbkeHue Tonyca BAC, ocraéres 3ak-
poiThiM (puc 4, A). Ecim B mipsiMoii kuike
€CTb Ta3, TO OH OKa3bIBAET OJUHAKOBOE JaB-
JICHUE Ha BCE OKpYXKarolue ero creHku. M tax
kak ToHyc BAC cHueH, ra3 IpOHHUKAaeT B
BEPXHIOIO YacTh aHAIBHOTO KaHaja Crepean
OT HAKOHEYHHKa KJIM3MbI. PaBHOMEpHOE 1aB-
JICHHE Ha YyBCTBUTEJIbHBIC JJIEMEHTHI CIU3U-
CTOM 00O0JIOYKH TO3BOJISIET YEJIOBEKY C JI0C-
TAaTOYHOH YBEPEHHOCTBIO ONPEICIUTh HAU-
qHe ra3a, YTo0bl BHIITYCTHTb Ia3bl B TAKOW OK-
pyxarormieil 06CTaHOBKe, I7ie HBaKyalus ¢e-
Kanuii Obuta OBl Heonyctuma (puc. 4, b).

Panee mamu ObuTO mMokasaHa crenudu-
yeckas YyBCTBUTEIbHOCTb BEPXHEH yacTu
aHajbHOTrO KaHaia [29]. B crapueckoM B03-
pacte Bo3HHKaeT cinabocts [IPM, xoropas
MPOSIBIIAETCS YKOPOUCHUEM aHAIBHOTO KaHa-
na. [ToaTromy kan Majoro o6béMa B BUJIE TO-
POILIMHBI JIETKO MPOHUKAET B BEPXHIOIO YaCTh
aHAJIBHOTO KaHaja, BBI3BIBAs MOCTOSHHYIO
norpeOHOCTh B fedekannu. OnHako oHa He-
BO3MOXHA, TaK KaKk 00BEM PEKTAJIBHOI'O CO-
JEP>KUMOTO 3HAYUTEIBHO MEHBIIIE ITOPOTOBO-
ro. [lanMeHT onpenenser 3To0 COCTOSIHUE KaK
XPOHUYECKHH 3arop, XOTd HUKAKOTO 3aTopa
JUIst ipojiBroKeHust hekanuii Het [29].

B 10 ciryqasx 3anojHeHHE TOJICTOM KUIII-
KU KOHTPACTHBIM BEILIECTBOM IPOU3BOUIOCH
yepe3 MHTYOAIIMOHHYIO TPYOKY C HaTyBHBIM
JIAaTEKCHBIM OAJUIOHOM, COEMHEHHBIM C Ma-
HomerpoMm [3, 30]. bayuion pacmosnaraics B
BEPXHEW YacTH aHAIBHOTO KaHaja, YTO IO-
3BOJISUIO M3MEPUTH JIABJICHUE, CO3[aBaeMOe
BAC B nporiecce BBeieHHs 6apHeBOil B3BECH.
VY nerel, IpUy4EHHBIX K TOPILKY, 3aII0JIHEHUE
TOJICTOM KHILIKH KOHTPACTHBIM BEIIECTBOM
COIpOBOXKaNach 2—3 MepHoOJaMu MPOBAIH-
BaHUSI KOHTPACTHOTO BEIIECTBA CIEpPeId OT
MHTYOAIMOHHOW TPYOKH € MOCIEAYIOLINM
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A

Puc. 4. Cxema BO3HUKHOBEHHUSI PEaKIHHU yIep:KaHUsI MPH HAJIMYUH B NPAMON KHIIKe cOopMHPOBAHHBIX
KaJIoBBIX Macc. A. IIpu mogbemMe AaBjieHUsI B MPSIMOii KHIIIKe /10 MTOPOroBoro yposHst Tonyc BAC cHu:ka-
eTcsl, HO KaJIOBble MAacChl He CMEINAI0TCs, H aHAJbHBINH KaHaJ He packpbiBaeTcsi. CTpekaMu moka3aH
BEKTOP /IaBJICHUS] KAJIOBbIX Macc. b. /laBieHue razos pacnpocTpaHsercsi pABHOMEPHO BO BCe CTOPOHBI.
IMo3Tomy, korma Tonyc BAC cHm:kaercst, ra3 NPOHUKAeT B BEPXHIOI0 YacTh AHAJBHOIO KaHAJIa W BO3/1eii-

CTBYKOT HA pelenTopbl CIAU3UCTON 0007104KH

BBITQJIKUBAHUEM OapHs Ha3a/l B PSIMYIO KHIII-
Ky. [IpoBajmBaHne KOHTPACTHOTO BEIIECTBA B
aHAJIBbHBIN KaHAJ COMPOBOKIAIOCH CHIKCHU-
€M aHAJILHOTO JIaBJICHHUS, @ HICYE3HOBEHHUE Oa-
pHsI U3 aHATBHOTO KaHaJla — BOCCTaHOBIICHH-
€M JlaBJieHus 10 OasanapHOro yposas [3]. Ta-
KAM 00pa3oM, MpH UIUTEIBHOM YIEpKaHUH
KaJia MPOUCXOJUT MEePUOIUUECcKasl peaKca-
s BAC, conpoBoskaromasicsi COKpaleHu-
em [IPM u HAC (peakuus ynepkanwus). Pe-
aKIMs yIepKaHUSl CMEHSIETCS BOCCTaHOBIIE-
nuem ToHyca BAC [30] u cHuKeHHEM TOHY-
ca [IPM u HAC, Tak kak QpyHKIHIO yaepxa-
Hus Ha cebs 6eper BAC. Dt1o sBnenue oopar-
HOC peaKIMy yIep>KaHusi ObUIO HAMH Ha3Ba-
HO peaklHUel aganTamnnuu, Tak Kak OHO OIocC-
PEIOBaHO CHIKEHHEM TOHYCA MPSIMOM KHILI-
KU, KOTOpasi TaKUM 00pa3oM aJanTHPYeTCs K
YBEIIMYEHHOMY 00BEMY COIEPKUMOTO. AHa-
JOTHYHBIA TEPMUH HCIOJB30BaIU A.
Holschneider et al. s o0bscHeHUsT BOJIHO-
00pa3HOW aKTUBHOCTH MPSIMOW KHILIKU TPU
MaHoOMeTpudeckoMm uccienoBanuu [31]. Ta-
KUM 00pa3oM, JUTMTEILHOE yIep)KaHHe Kalia
NPOMCXOJHUT B PE3yJIbTaTe MONEPEMEHHOM
CMEHBI PEaKLUH YACp)KaHUs PeaKlueH aaamn-
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Taluu ¥ HA00OPOT.
Hepexanust

Jledekanys HaunHAETCS C OUIYIIEHUS B
IPSIMOM KUIIKE KPUTHUECKOTO YPOBHSI 3a110J1-
HEHUS, KOTOPOE MEPENAETCS B KOPY TOJIOBHO-
ro MO3ra U BOCIIPHUHHMMAETCS KaK HEOOX0 1~
MOCTb OIIOPOXKHUTH NIPAMYIO KUIIKY. TOYHBII
00BEM, KOTOPBIH SBISIETCSI TPUTTEPOM BOCIIPH-
ATHS], 3aBUCUT OT COCTOSIHUSI IPSIMOM KUILIKU
(T.e. BOCHaJIEHUs CIU3UCTOM, MOJATIMBOCTH
PEKTAJIILHOW CTEHKH), a TaKKe OT Xapakrepa
COIEPKUMOTO (T.€. KOHCHCTEHIIMU U 00beMa)
[32].

Cunraercst OOIIETPUHATHIM, U4TO Aedeka-
LM CONpOBOXAaeTcs penakcauuen 11PM, a
taxxe HAC, BAC u MII3II. A. Shafik et al.
UCCJIeI0OBAJIN THUIIOTE3Y, YTO paccialieHue
MBIIII] TA30BOTO JIHA BO3HUKAET PAHbILE CO-
KpallleHuUs IPSAMOM KUIIKH, TaK YTO COJIEPKU-
MO€ NPSIMON KHUIIKU BCTYNAET B yXKE OTKPbI-
ThIW aHanbHbIi KaHai [33]. Onu pa3ayBanu B
NpSAMOH KUIIKe OaJIOH C pa3HbIM 00bEMOM U
ONPEIEIIAIN HA OCHOBAHUU 3JIEKTPOMHUOTpa-
¢dugeckoro uccnenoBanus akruBHoct HAC
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A
Puc. 5. bokoBble peHTreHOIrPaMMBbI AHOPEKTAJIBHOI 30HBI JeTeli BO BpeMsl HeNPOU3BOJIbHOI nedeka-
MM TI0CJIe 3aMO0JIHEHUsI TOJICTON KHUIIKKH OapueBoii B3Bechlo. A. 310poBblii pedénok. b. BoabHas ¢ k-
TONHell aHAJIBHOIO OTBePCTHS B Mpe/iBepue Biaarajuma. KoHTpacTHasi MeTka pacnosioxkeHa B 00/1acTH
aktuBHocTH HAC. B 00oux ciiydasix aHaJIbHBIN KaHAJI pacKpbIBaeTcsl /10 IIMPHHBI MPSAMOI KUIIKH

MIPOMEKYTOK BPEMEHH OT Hauana pacciabdie-
HUSI MBIIII] Ta30BOTO JIHA /IO Havaja dBaKya-
MM, @ TAK)KE OT HaYaia COKpAIEHHS PSIMOI
KHUIIKK JI0 Hayasa 3Bakyauuu. [Ipu BryBaHum
B pekTanbHbli 6amnon ot 20 go 100 mu peru-
CTPUPOBAJIOCH MPOTPECCUBHOE YBEIUUEHUE
tonyca HAC u ero anexkTpuyeckoro moTeH-
muana. [locne BBenenus B 6amion ot 120 no
180 mu1 opeAenAIoCcs NOCTENEHHO YMEHBIIIE-
HHE 3TUX MOKasaTejel, B TO BpeMsl KaK peK-
TaJIbHOE JaBJICHHE HE M3MEHSIOCh. A mocie
BBeneHus ot 200 1o 220 mi naBieHue B npsi-
MO KHIITKE YBEIMYHBAIOCH, TOHYC aHAJIbHO-
ro kaHana ymenbaics, a HAC He nposiBisiin
AIEKTPUYECKON aKTUBHOCTU. Ha ocHOBaHuM
CpaBHEHUS] BPEMEHHBIX MHTEPBAIOB aBTOPBI
NPUIIUIN K 3aKITIOUEHHIO, YTO «pacciadiieHne
MBIII] Ta30BOTO JHA MPEALICCTBYET COKpa-
IICHUO IPSMOM KUIIKUY. 3aKTI0UeHUE O (DyH-
KIIMH MBIIIII] TA30BOTO JIHS HA OCHOBAHUH U3Y-
yenus pynkunn HAC 6bu10 crienano mo cie-
JaMm mpeabiayiiei padotsl, rae A. Shafik mpu-
IIIeJT K BEIBOJLY, YTO BCE MBIIIIIIA TA30BOTO JHA
COKpaIlarTcs Kak oaHa mbiia [34]. B mpe-

b

JBITYINX pad0Tax ero KOJUIeKTHBA aHATOMH-
4eCKd U (PU3HOJIOTHYECKU OBLIO MOKa3aHo,
yro HAC, yperpanbubiii chuHKTep, Oynb00-
KaBEpHO3Has Mblla npoucxoast ot 11PM.
OH npeAnosIoKuil, 4To, TaK Kak MbIIIIA, TO1-
HUMAaroIIas 3aJHUN IPOXOJ, UMEET Ty K€ UH-
HEPBAIIHIO, OHA OyAEeT COKPAIAThCS MIPH CTHU-
myssinun HAC, kak Bce BbIle NEpeurciIeH-
HbIe MbILILBI. Ero npeanosioxeHue noarsep-
JUIIOCh. ABTOp OOHAPYKHIT YCUIICHUE DJICKT-
pomuorpaduueckoii akrusHoctu B MIT3II.
Opnnaxo, ecnu nocne crumyisiuuu HAC pe-
aKIMsl BCEX MBIIII] OblJIa MTHOBEHHOH, TO pe-
akuust MII3II, npoucxoauna yepes JareHT-
HBII niepuo, paBHbiid 21,3+6,6 mc. A. Shafik
MIPUIIEIT K OIIMO0YHOMY 3aKITIOUEHHIO, YTO BCE
MBIIIIIBI Ta3a GYHKIIMOHUPYIOT KaK OJHa, He-
CMOTpS Ha CBOIO ke paboTy, Tae ObUIO MoKa-
3aHO, UYTO «MHODJIEKTpUUYECKasi aKTUBHOCTb
MOKET IPOXOUTH uepe3 Ae(aciuupoOBaHHYIO
mbiiy» [35]. M3BecTHO, 4TO (hacimambHbIX
[IEPErOPOOK MEXKY MBIIIAMHU Ta3a HE Cy-
mecTByeT. Takum 0Opa3oM, MPEAnoNIOKUB
OmMO0YHO, YTO BCE MBIIIIIBI Ta3a (YHKIIHO-
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Puc. 6. Cxema akra nedexanum.

A. B npsMoii Kuike ¢(p)OpMHPOBAHHBIE KAJIOBbIE MACChI. AHAIBHBIN KaHAJ 3aKPbIT. I1 — 100K0Bas KOCTD.
HC - napy:xublii anaabHblil cpunkrep. B. B pe3yiabrare cokpamieHnsi MbILI Ta30BOr0 JHA (KPAaCHBIM
BETOM) aHAJIBHBIN KaHAJ PAaCcKPBUICS /0 AHAMETPa PaBHOIO AuaMeTpy KajaoBbix macc. [IPM u HAC
paccinatnenbl. Hayanach nepucTajbTuKa ¢ CHTMOPEKTANBHOIO coefinHeHns. B. MpIbl Ta30B0ro JAHa

(puxkcupyoT aHajibHOE KOJILIIO

HUPYIOT KaK €IMHas MbIlIeyHas macca, A.
Shafic et al. omnboOYHO 3aKAHOYMUIAHU, YTO
MII3IT Bo Bpems nedekanuu paccuadisercs
KaK JIPyrue MbIIIIbl aHOPEKTATbHOM 30HBI.
Bo Bpems mppurockonuu y aereu, He
NPUYYECHHBIX K TOPIIKY, Mbl HAOIIONAIN He-
MIPOM3BOJIbHYIO Jle(eKalnio, BO BpeMs KOTO-
POl MPOMCXOIMUIO IMHUPOKOE PACKPBITUE
AHAJLHOTO KaHaJIa J0 IIUPUHBI, PABHOM JHa-
MeTpy npsiMoii Kumku (puc. 5). Ecnu 01 sxu-
Kasi OapueBasi B3BECh MPOXOAuia Obl uepes
aHAJIBHBIN KaHAJl B Pe3YJIbTaTe MEXaHUYECKO-
'O MPOTAIKUBAHHUS, 3TO IPOUCXOAUIO OBI y3-
KON CTpyeH, MPOKIAIbIBAIOLIEH IIyTh B IIpe-
JiesIax Ta30BOTO JHA Yepe3 IUIOTHO JIeKallue
MBIIEL. Tak 3TO ¥ MPOUCXOAUT Y OOJIBHBIX C
byHKIMOHATBHBIM 3aniopoM [36]. ®opmupo-
BaHME IVIAJKOCTEHHOTO KaHaja 10 JHaMETpy
pPaBHOMY IIMPUHE MPSIMO¥ KHIIKH, T.€. TI0 JIH-
ameTpy cOpMHPOBAaHHBIX B HEH KaJlOBBIX
Macc, npsamo ykasbiBaeT Ha MII3II. Kak Hu
CTpaHHO, 3T0# MbIIe (M. levator ani) mo cux
MOp MPHUIHCHIBACTCS POJIb, KOTOpasi 0003Ha-
yeHa B e¢ Ha3zBauuu [37, 38]. OueBuaHO, 4TO
3Ta MacCHMBHAs MbININA NpeJHa3HAYCHA IS
6omnee cepbE3HOU ponau — oHa (popMmupyer
AHAJIBHBIN KaHAJT JUIs TPOX0XKICHHU S KaJIOBBIX
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macc.

A. Shafik et al. mokasanu, 4ro packpsbi-
THE aHAJILHOT'O KaHajia BO BpeMs JedeKaruu
COTPOBOXKIACTCS NEPUCTATBTHYECKON BOJI-
HOW, KOTOpasi HAYMHACTCSI C PEKTOCUTMOUI-
HOT'O COCIMHEHHMS U, ITPOJIOIIKASICh B a00pajib-
HOM HalpaBJICHUHU, H3TOHSET KaJl U3 MPSIMOM
KUIIKA. OHU CYUTAIOT, YTO ATO KBBKMMAHUE»
uMeeT pediuekropHoe npoucxoxaenue [39]
(puc. 6).

Hama runoresa o TOM, 4TO MBINIIA, TO-
JbIMaronias 3aJHUH MPOXOJ, PacCKPhIBAET
aHAJIBHBIN KaHaJl BO BpeMsl aKkTa Je(eKanu,
Obuta ommyonukoBana B 1983 roxy [3]. B 2007
roxy D. Liu M. Guo B pe3ynbrare rccienona-
HUSI aKTa AedeKannu 1Mo KOHTPOJIEM KOMITb-
IOTEPHOI TOMOTpauu MPUILIH K 3aKIF0Ye-
HUIO, YTO BOOOIIE HET MBIIIL], KOTOPBIE TTO/I-
HUMAIOT 33IHU# 1poxo. COKpalieHne MbIII-
Lbl, KIOJHUMAIOLIEN 3aJHUH IIPOXO», BbI3bI-
BaeT packpeiTue aHanbHOro Kanana [40]. K
9TOMY BBIBOJLY IPUIILTH TAKKE APYTUE HCCIIe-
noBarenu [41, 42].

I'unore3a yaep:xanus kajga u aedexauuu

Ananu3 pedIeKTOPHBIX peakuil auc-
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TaJIbHBIX OTAEJIOB TOJICTOU U NPSMOU KHUILOK
BBISBIISICT OOIIYI0 3aKOHOMEPHOCTh. [Ipu paz-
JyBaHUU OaJJIOHA, Ha KAKOM OBl TO HU OBLIO
YPOBHE, IaBJICHUE KpaHUaJIbHee OaioHa yBe-
JMYMBAETCS, a KaylaJbHEE HETO CHMXKAETCA.
Takast pa3HOHaIIpaBIEHHOCTh JABJIEHUS CO-
3/1aeT JBMOKYLIUH MOMEHT M (PaKTHUUYECKH SIB-
JIAETCA €AUHULIEH NEPUCTAIBTUYECKON BOJI-
Hbl. DTa peakuus OIOCpeJOBaHA MHTPAMY-
palbHOM HEPBHOM CUCTEMOM, HO HAaXOAMUTCS
I10J1 KOHTPOJIEM BHE KMILIEYHBIX LICHTPOB, KO-
TOpbIE B OTBET HA CHIOMUHYTHBIE TOTPEOHO-
CTH OPraHU3Ma U3MEHSIOT CUIIy COKPALLICHHUS],
CKOpPOCTb IIEPENBUKECHUSA U IIOPOI OTBETHOU
peakuuu. B ynep)kaHun KajgoBbIX Macc Urpa-
IOT pa3Hble (PaKTOPHI.

1. Orot mpouecc HauMHAETCs HA IPaHU-
€ HUCXOOSAIIeH U CUTMOBUIHON KHIIIOK, T¢
BCJIEZICTBUE HEOOXOAUMOCTH TOPMOKEHHS B
IIPOJIBU>KEHHUH KaJIOBBIX MacC BO3SHUKAET «KO-
JIOCUTMOUHBIN» (PYHKIIMOHAIBHBIA COUHK-
tep. OTHOCUTENBHO XUKUE (hekanuu 3aaep-
’KMBAIOTCS HAJl ’TUM CPUHKTEPOM JI0 TEX T10D,
MOKa HE IOCTUTHYT OIpeAeIeHHOTo (oporo-
BOro) o0béma, Tak Kak Ha Malibiec 00BEMBI
COUHKTEp HE pearupyer, T.e. HE MPOIyCKaeT
¢exanun. Bo Bpems 3anepixku pexanuii >Ku-
KOCTb U3 HUX BCAChIBACTCS B CTEHKE KUIIKH.
B curmMoBuIHYIO KUIIKY IPOXOJIAT OoJiee ryc-
ThI€ IIOPLIUH ONPEIEIEHHON BEIUYNHBI.

2. AHaNOTUYHYIO (PYHKIIMIO TOPMOXKEHUS
BBINOJHSET (PYHKIMOHAIBHBIA PEKTOCUIMO-
uaHbli chunkTep. Han HuM 3anepxuBaercs
HECKOJIBKO ITOPLUH, IPOLIEAIINX KOJIOCUTMO-
uaHblil cunakrep. [IpoaBurasics mo curmo-
BUJIHOM KMIIIKE, OHU YMEHBIIAIOTCS B 00BbEME
U HaJ PEKTOCUTMOUIHBIM CHHUHKTEPOM 00-
pas3yloT eIuHyl0 U OoJiee TUIOTHYIO MOPIHIO
bexanmii.

3. DTOT mpouecc mpojaoiKaeTcs B Mpsi-
MOU KHIIKe. MeJIEeHHO! NTepUCTaIbTUYECKOU
BOJIHOM IOPLIMHM Kaja IMPOJBUTAOTCS K JIHC-
TaJIbHOW TOPU3OHTAIBHOW Y4aCTU NPAMOU
KUIIKH, YMEHBIIASCh B 00BEME U YIIIOTHSACH
JI0 TBEPIOTO COCTOSIHUSA. B 01HMX Citydasx Bce

MOPIIUH CIIMBAIOTCS, POPMHUPYS €TUHYIO Mac-
cy. Ecnu ke npoaBmxeHue ObLIIO 3aMesieH-
HBIM WJIM NIPY JIeTUIpaTaliii OpraHu3Ma, Kai
JIOCTUTaeT KOHEYHOI'O 3Tala OKPYIJIBIMHU U
IJIOTHBIMU MOPLUMSAMU B BHUJIE KOBEUHETO»
Kana.

4. B mporiecce OHTOTEHE3a B PE3yibTare
JIMTenbHOTO cokpatueHus [IPM, koropas Ts-
HET BEPXHIOIO0 YacTh aHAJIBHOTO KaHaja BIle-
pen, IucTallbHas 4acTh NPSAMOW KUIIKHU IPU-
oOpeTraeT ropu3oHTaNIbHOE NoJ0KeHne. OHa
HAXOAMTCS Ha IYTH KAJIOBBIX MAacc, MOOYyX-
JJaeMBIX K M3THAHUIO NEPUCTAIBTUYECKON
BOJIHOM, M MPENATCTBYET, TAKUM 00pa3oM,
IIPOHUKHOBEHUIO KAJIOBBIX MAcC B aHAJIbHBIN
KaHaJl. DTOT ke (haKT CrocoOCTBYeT pa3BU-
THUIO PEKTOLIENIe IIPU OOCTPYKTUBHOM 3aI0pe.

5. HenpepbIBHOCTh COKpAICHUsI aHAIIb-
HOTo KaHasia 00ecrneyuBaeTcst KOOpPAUHHUPO-
BaHHOU pabOTO# BYX BUIOB MBIIIIII.

A. bosblllyto 4acTh BPEMEHM aHAJIbHBIN
KaHaJl TIEPEKPBIT B pe3yiabTare COKpPaLICHUS
BAC. MsbI npeanonoxuim, 4To0 MHOXKECTBO
IPYII MBILIEYHBIX YYKOB HAXOASTCS B pas-
HOM CTaJM1 BOCCTAaHOBJIEHU I COKPATUTENIbHO-
ro noTeHuuana. B Kaxabli MOMEHT JJIEKT-
PUUYECKUI CTUMYJI, BO30YX/1aeMblii KIIETKaMH
Cajal, moOyx1aet K COKpaIeHHUEO TPYIIIbI, KO-
TOPBIE YK€ TOTOBBI K cokpaieHuto. K ciueny-
IOILEN DJIEKTPUYECKON BOJIHE «CO3pPEBAIOT»
JpyTue Ipynmbl My4KOB, IPOILIEIIINE MYTh
BOCCTaHOBJIEHUs. TakuM 006pa3oM, OCyIIecTB-
nsercs anutensHoe cokpamenue BAC. Ilpu
HE0O0X0IMMOCTH ycUIuTh Tonyc BAC, BHEekH-
IIEYHbIE LIEHTPBI TOCHUIAIOT O0JIee MHTEHCHB-
HBI MIEKTPUYECKUNA CTUMYII, KOTOPBIH BbI3bI-
BaeT COKpALICHHE JONOJIHUTEIBLHOTO YHCia
«I10YTH CO3PEBLINX» I'PYIIT MBIIIEYHBIX ITy4-
KOB. [Ipy 3TOM TOHYC Ka’kJ10T0 U3 MBILIEYHBIX
BOJIOKOH HE U3MEHsETcs, a TOHyc Bcero BAC
MIOBBIIIAETCS.

b. I[TPM u HAC cocrtosT U3 nonepeyHo-
I10JIOCATON MYCKYJIaTypbl, COKPAILEHUE KOTO-
PO HAaXOAMTCA Kak IMOJ yIpaBlIeHHEM ped-
JeKkcoB (HEMPOU3BOIBHOE), TaK U IO/ BOJIE-
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BbIM KOHTpoJieM. Kora B mpsiMyro KHMILKY 110~
CTYyIAeT OuepeaHas Mopuus Kaia, ToBeIs 00-
111€€ KOJINYECTBO COIEPKMMOTO JI0 TOPOTOBOIO
YPOBHsI, BOBHUKAET peduieKTOpHOE pacciad-
nenre BAC ¢ 0oqHOBpEMEHHBIM COKpallleHU-
em HAC u IIPM, T.e. peakuus ynep:kaHus.
B 310 Bpems ynep:kanue kana oOecriednBa-
€TCsl COKpalleHUEM MOIEepPEeYHOII0I0CcaToN
MYCKYIaTypbl. ATaNTHPYSICh K 3TOMY 00BEMY,
npsMasl KMIIKa pacciadisiercs, B pe3y/bTare
4ero JaBJICHUE B HEM CHMIKAeTcs. JTO Mpu-
BOAMT K cokpaiiennto BAC u paccrnabneHuo
HAC u ITPM (peaknmsi agantamnuu). B stoii
¢aze yaepxkaHue kaja o0ecrieunBaeTCs COKpa-
menrueM BAC. BHOBb nocTynuBIIMK B Npsi-
MYI0 KHUIIKY KaJl WU [OBBILIEHUE BHYTPH-
OpIOIIHOTO, a 3HAYUT U BHYTPUPEKTAIBHOTO
JaBJICHUS, IPUBOJUT K Pa3BEPTHIBAHUIO pe-
aKLUU yIEpKaHUs, KOTOpasi CMEHSIETCsl peak-
yer ajzantTauui. MHOTOKpaTHOE TOBTOPEHHUE
3TOM CUTYyaIlMH CIIOCOOCTBYET JIUTEIEHOMY
YAEPKAHUIO O OCO3HAHHOM BO3MOXKHOCTHU
nedekammm.

AHalN3 KHUIIEYHOr0 COJEepPKUMOIO0
IIPOUCXOJIUT BO BPEMs PEAKLUU YAEpKaHUS.
[Tpu HanU4YKMK B IPSIMOM KUILIKE TOJIBKO chop-
MHUPOBaHHBIX KaJIOBBIX Macc, Koraa Tonyc BAC
CHIKAETCS, KaJl OCTAETCA B MPAMOM KUUIKE,
a IPOKCUMaJIbHAsl 4acTh aHAJIBHOIO KaHajia
HAXOJIUTCSI B COMKHYTOM COCTOSIHUU. ['a3bl
KUAKUN KaJl BO BPEMsI PEAKLUM YAEpKaHUS
IIPOHUKAIOT B IPOKCUMAJIbHYIO YacTh aHaJIb-
HOTO KaHaJsa, IJIe OCYLIECTBISETCS aHAJIN3,
MI03BOJISIFOIINI 0CO3HATh KAYE€CTBO COAEPHKU-
Moro. Ecnu omryiienust Haauuus ra3a coBma-
JaeT ¢ BO3MOXKHOCTBIO €r0 yNaJeHHUs], Yello-
BEKY JJOCTaTOYHO JIETKOT'O HAIIPSKEHUs, YTO-
ObI IOJTHSATH JIaBJIICHUE B IPSIMON KHUILIKE U U3-
THaTh ra3bl 4€pe3 COMKHYTYIO JHUCTAJIBHYIO
4acTh aHAJIBLHOTO KaHana. Eciu ke o6cTaHoB-
Ka 3TOT0 HE IO3BOJISIET, YEJIOBEK BOJIEBBIM YCH-
nueM BbI3biBaeT cokpamenne HAC Ha npots-
KEHUH HECKOJIBKMX CEKYHJ, JI0 TE€X IOp MoKa
peakuus yaepKaHusl He CMEHUTCS peakluen
amantauuu. B pesynprare cokpamenus BAC
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ra3bl BBIJIABIMBAIOTCS OOpPaTHO B MPSIMYIO
KHILKY.

Hedexanus. [1o3bB Ha nedekalnio Bo3-
HUKaeT MO0 MpHU JTOCTHKEHUH KaJIOBBIMU
MaccaMH OTIPE/IETICHHOTO OPOTOBOTO 00be-
Ma, 100 Tpu OBICTPOM MOCTYIJICHUH (eka-
v B mpsimyro kuiiky. Korna morpebHOCTb
COBIIAJIA€T C BO3MOYKHOCTBIO, YEJIOBEK BBI3bI-
BAeT NMObEM BHYTPUOPIOLIHOTO, a 3HAYUT U
BHYTPHUPEKTAIBHOTO JIaBJICHUS HAIIPSDKEHUEM
OpPIOIIHOMN CTEHKHU. DTO SIBISETCS MOOYIUTEIb-
HBIM MOMEHTOM JUIsI pe(hJIEKTOPHOTO COKpa-
menust MII3II, koTopast packpbIBaeT aHaJIb-
HBIM KaHajl [0 LIMPHUHBI IPOCBETA MPSIMOM
KMIIKH. VI3rHaHKe Kana OCylecTBIsIeTCs ITy-
OOKOH MEepUCTANBTHUECKON BOJHON MpPAMOM
kumku. Bee mopuuu HAC u I1TPM pacca6-
nsrores. llupuna BhIAENsAEMOro Kana, eciu
OH 0(hopMIIeH, T.€. JOCTATOYHO MJIOTHBIH, CO-
OTBETCTBYET IIMPUHE NPAMON KUIIKH. Eciau
OH He COPMHPOBAH, TO €ro MHUPHUHA IPOTIOP-
LIHOHAJIBHA €r0 BS3KOCTH, OT KOTOPOH 3aBU-
CUT U IIMPUHA PACKPBITUS MOBEPXHOCTHOM
nopuuu HAC.
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