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KPOBOODPALLEHHE

CucreMa OpraHoB KpoOBOOGpaLlleHHsi — cepi-
ue, COCyabl, KamuAJIsIpbl — ofecneyuBaer He-
NpepbiBHOE ABH)KE€HHE (UHDKYJSILHIO) KPOBH B
opraHu3aMe XHBOTHBIX. KpoBb NpHBOAUTCA B ABH-
JKEeHHe CcepAlleM, MO3TOMY H3Y4YEHHIO (YHKUHH
3TOro opraHa npujaercss oco6oe 3HayeHHe. Pa-
6oTa cepAlla MHTepecoBa/la YYeHbIX elle B
rjy60KO# APEBHOCTH, HO MOHATb MPUHLHKI KPOBO-
ofpallleHHs foJiroe Bpems He yaaBasocb. OpHo
BpeMf CYMTAJH, YTO B apTePHAX HAXOAHTCH BO3-
Ayx (OTClola M Ha3BaHHe — apTepHA), a KPOBb—
B BeHax. lleHTpoM KpoBooOpallleHHsl NpH3Ha-
BaJiK neueHb. ['anen, xuBwui so I B. u. 3., no-
JaraJj, 4To B MpeAcepAHON Meperopoike HMeer-
Cfi OTBEpCTHe, uepe3 KOTOPOE KPOBb U3 MPaBOro
npeicepAHss NOCTynaer B JieBbli JKeJy[ouek.
Toapko B XVI B. M. CepBer u Kosom60 noka-
3a/1d, 4TO TAKOro OTBEpPCTHA HET M, uTo6bl Mo-
nacTb W3 NpaBod MOJIOBHHBI Cepaua B JEBYIO,
KPOBb [OJXKHA NPOHTH 4depe3 .Jerkue. Gepser
ONpefefHs Majbiil Kpyr KpoBooGpalieHus, Jo-
Ka3aB, YTO BCA Macca KpPOBH MPOXOAHUT depes
JIerKHe H 4TO OHa nojaBepraercsl «nepepaGoTKe»
He B Me4eHH, a B Jerkux. Ho oTkpsiTHe 3TO He
NOJAY4YH/IO0 NMpH3HAHHA, Tak Kak CepBeT U ero
KHHTH GbIIH COXK)KeHbl WHKBH3HTOpPAMH, & ero
yuyeHHe 00bsiBaeHO epecbio. [losToMy uecth oT-
KPHITH KPOBOOGpALLeHHs] MPHHANJIEXKHT aHr-
aufickomy Bpauy B. Tapseio (1578-—1657)%,
KOTOPbIH B pe3y/ibTaTe MHOTOUYHC/IEHHbIX ONbITOB
Ha OBLAX YCTAHOBHJ, YTO KPOBb TeUeT MO 3aMK-
HyTOH cHcTeMe cocynoB. OH u3amepun o6bem

KPOBH JIEBOrO KE€JyAOUKa H BbICYHTAJ, 4YTO BE- -

JHYHHA ero B mpolecce paloTbl cepAla He yBe-
auunBaerca. ['apBell goKasan, -4TO JBHXKeHHe
KPOBH MPOUCXOAUT 110 GOJILIIOMY H MaJiOMy Kpy-
raM. Yuenue ['apBest BepHO 10 HalIHX AHEH, HO
y4€HbIl, eCTECTBEHHO, HE BHJE] KaNH/JISAPh, Tak
KaK MHKDOCKOIIa B TO BpeMsl elle He 6bljo, H f0-
3TOMY He MOI COCTaBHTb IOJIHOrO MNpejacTaBJe-
HHS O KpOBOOGPAlle€HWM KAK O 3aMKHYTOH CH-
creme. M. Manbnuru B 1661 r. o6Hapyxu1 Ka-
NUASAPEL M TeM CcaMbiM MOATBEPAMJ NPaBHJb-
HOCTb BbIBOJOB ['apBes. Bosblio#i Bknag B H3y-

* Tapeell — yuennx ®abpHuHsl, XKHBLIErO
B [lagye, omHcaBuiero k/aanasHel BeH (1574).
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yeHHe TNPOLECCOB pery/isiuud paGorbl cepiua
BHecau paborel M. TI. Ilamnosa, 3. T'. Crap-
aunra, I'. HU. Kocuukoro, M. T'. ¥YgeabHona.
B. @. OBCAHHHKOB BNepBble YCTAHOBHJ HaJH-
yHe cepAevyHO-COCYJHCTOrO LEHTpa B MPOAOJTO-
BaTOM MO3re. MHOro G6bIO CLeaHO M B MOCJHE-
AylolLHe TOAbl B 06/acTH pacwHdpOBKH (YyHK-
LHHA CepAeYHO-COCYIUCTOH CHCTeMbl, OCOGEHHO
B CBI3H C DPa3palOTKOH MeTOAOB MepecaaxH
cepiua, BHauaje Yy KHBOTHbiX (B. Ilemuxos,
1963), a satem u y ueqoseka (B. H. lllymakos).

JBONIOLMA CEPACYHO-COCYAHCTON CHCTEMSI.
CoBeplieHcTBOBaHHe (YHKLUHA cepALa H COCYI0B
Yy PpasHblX JKHBOTHbIX SIBJASIETCS pe3yJbTaToM
IJIMTENbHOrO  (PH/I0reHeTHYECKOro pasBHTHA.
Crpoenne cepila H3MeHSJOCb B mpouecce ¢u-
JoreHesa. Y HH3IUHX O3BOHOYHBIX, HaNpHMeEp
y Pbl6, OHO COCTOHT TOJMBKO M3 ABYX Kamep —
npeiacepiust M Keayaouka. Kpoeb mnocTynaer
cHaya/Ja B MpeAcepAde, a OTTYAa [epPeXoauT
B JKEeIYAOUeK, WUMEIOWHH YyTOJLIeHHble CTEHKH.
M3 xenynodyka no KPOBEHOCHBIM COCYAaM H
KanuajasipaM KpoBb nonajaer B xa6phbl, e oHa
BOCNIDHHHMAET W3 BOJbl KHCJOPOA M BhlAensier
YIJIEKHCNIOTY.

Y am¢puOHi B cBS3M C pa3BUTHEM JErkKHX
BO3HHKAeT HOBasl cCHCTeMa KPOBOOGpALIEHHS, MO
KOTOPOH B JlerkHe HampaB/iserci BeHO3Has
KpoBb. Cepaue HMeeT TpH KaMmepbl: gBa Npea-
cepausi M Xkenyjnouek. B npasoe mpeacepaue
NOCTynaeT BEHO3Hasi KpOBb, OTTeKalollas H3
OpPraHoB M TKaneH, a B JleBOe — apTepHaJsbHas
KPOBb M3 JIEBOrO MpejcepAusi, Npolueflias ye-
pe3 jerkue. 3areM KpoBb H3 0BOHX mpeacep-
JMH TNOCTyHmaeT B JKeJyJOuYeK, rle CMELUHBa-
eTcs.

Y Kpokoau/IOB 4YeThIpeXKaMepHOoe cepile.
Y JaAryuwek yToJlleHHas 4acTh aopThl pasjene-
Ha Ha [BE€ uyaCTH CNUpAJbHbIM KnanaHoM, obec-
neuuBalOUIMM pasjejieHHe KPOBH TaK, YTO HpH-
TeKallasi H3 NpaBoOro npeacepaHst KPOBb Ha-
[pasJ/sieTcsi B JIEFOYHYIO apTepHIO.

Y MJIEKONHTAIOWKX U NTHL Cepaue pasje:
JIEHO Ha [Be TMOJIOBHHbI, He Ccoo6uialoIHecs
Mexay co6oii. B cepaue mioga Mijekonuraio-
LHX MEXAY NpeicepAHSAMH HMEETCSl OTBEpPCTHe,
KOTOPOE K MOMEHTY POXAEHHS MOCTeflleHHO 3a-
pacraer. B npouecce pasBuTHA H3MeHHJAcCh



W nMHTaTesNbHas XKHAKOCTh. C MOsIBJEHMEM ract-
POBACKYJIADHOH CHCTEMBl 10 COCYZaM Teyer
BOASIHHCTAsl )KHMJKOCTb, He HMmelollasi Geka H
a30TCOAEpKaLIKX BellecTB. DTO TaK Ha3biBae-
Mas eudposumga. B nocaenywoiuem oHa 3ame-
HUJIACh eemoaumeoli — KUAKOCTbIO, Gorartoi
OpPraHHYeCKHMH H HEOPTaHHYECKHMH BELIeCT-
BaMH. [Ipn pasbHeiiied 3BOJIOUHH NOSBUHJAACD
Kpo8b C TPHCYLIMMH efl QYHKUHSMH.

CEPALLE

Cepalie BBICIIMX KUBOTHBIX CO-
CTOHUT M3 yeTbIpex Kamep: ABYX Hpen-
cepaHid M ABYX KeJaynoukoB. Mexny
NpeAcepAHAMH H KeJyNOUKaMH B Kax-
IO MOJIOBHHE Cepialla PacloNoKeHbl
OTBepCTHS1  (aTPHO-BEHTPHUKYJSIPHBIE),
CHaGsKeHHble B JIEBOH MOJOBHHE NBYX-,
a B OPaBOil — TPEXCTBOPUYATHIMU KJa-
naHamu. OHH MOTYT OTKpPBIBATbCH TOJb-
KO B CTODOHY XeJYJOUKOB, UeMY CIO-
co6CTBYeT HajJH4Me CYXOXKHJIbHBIX HHU-
Teli, NPUKpEMJEeHHbIX K KOHLAM KJjamna-
HOB M KaNW/JSIPHBIM MbIIULAM XKeJy-
JoukoB. Kpome kiamaHOB, BaXKHYIO
pOJib B M€XaHHU3Me 3aMblKaHHA aTpPHO-
BEHTPHUKYJSIPHBIX OTBEPCTHH UIrpaioT
KOJIbIleBblE MBILLIbI, OKPY2KAIOLIHE 3TH
orBepctusi. OT /MeBOro KeJayjpouka ot-
XO[HT aopra, a OT MPAaBOrO0 — Jeroy-
Has apTepusi. ¥ oTBepcTuH, rae Hauu-
HAKTCSI 3TH COCY/Ibl, PACHONOXKeHb! M0~
ayayHuble kjaanatbl. OHH 3aKpbITH BO
BpeMsl HACTOJibl B OTKPBITHl BO BpeMs
CHCTOJIBl KeJqYA0YKOB. MblIibl Npea-
cepiauii OTaeNeHbl OT MBILIL XKeJayLoy-
KOB CYXOXHJIbHBIM KOJIBIIOM, H TOJIBKO
MblLIeuHbl# myuok ['Hca npoxoauT ue-
pe3 3TO KOAbLO H COeJUHSIET HX.

Crpoenne Muokapaa. Muokapna co-
CTOHMT U3 OTAEJbHbIX BOJIOKOH AHAMET-

pom 10—15 u anuno# 30—60 MKM.
[To Bceit nuHe BOJIOKHA UMEETCS] MHO-

JKECTBO NONepPeuHo UCUepUYeHHbIX 110J10-
COK, HAasbiBaeMblX MuUoGuUObpusLAMU.
Oun 3anHumalor okoso 50 9% Bceit Kae-
TOYHOH Macchl. MHodHGpHAABEL 06pa3o-
BaHbl MOC/EJ0BATENbHO MOBTOPSIOLIH-
MHCAl  CTPYKTYPaMH — CapKomepamu.
KoHubl capkoMepoB cOcefHHX MHOGH-
6pUT NPUMBIKAIOT APYr K HAPYry, H
BCJEICTBHE 3TOT0 BOJOKHA BLIMIALAT
mosocaThiMH H HcuyepuyeHHbIMH. Cap-
KOMepbl COCTOAT U3 HHUTeH, HIH MHOBO-

JIOKOHEL, TNPEACTABAAILUX cOOOH T-
JKH M3 COKpaTHTebHbIX 6€1KOB, OPHEH-
THPOBAHHBIX OTHOCHTEJIbHO ADYT ApYra
oco6biM o6pasoM.

[Ton 3J€KTPOHHBIM MHKPOCKOINOM
BH/JHO, UTO CAPKOMEphbl COCTOSIT H3 ue-
PELYIOUIHXCSA CBETJbIX H TEMHBIX MOJO-
COK MexXny JunusiMu z (puc. 1). Hupu-
Ha mMuodubpuaanl paBHa | mkm. llen-
TpajbHas nonoca A (anuHo# 1,5 Mrm)
cogepXuT HUTU (auamerpom 10 MKM)
6enka muosuHa. [losoca I, sexkauiasa
PAAOM C TOJOCOH A, CONepXKHUT HHUTH
(nnamMerpoM B MKM) O6enka akTHHa.
B nmosnoce A HUTH aKTHHA OOBIYHO mepe-
KpbIBAIOT HHUTH MHO3HHA. B ueHTpe
nojocel A pacnoJoxeHa 3oHa H, co-
CTOSILAs U3 LLEeHTPaJbHOH T-NTUHUH, T
MHO3HHOBbIE HHTH HECKOJBKO YTOJ-
L1AI0TCA NIPH AJHHE capkoMepa 2,2 MKM.
Muo3nH, KOTOpHI# COOePMKHUTCS TOJMBKO
B mnosoce A, crnocoGeH pacllemsiTh
ajeHo3uHTPHPochHOpHYIO KHCJIO0TY

Tonepesnoe cevenue
1 12 13

sse
CX X

ﬂcéBAO-H-&)HG nonoca
| Aionoca 1,5 wkm
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Crpoenne Muokapaa (o4 MHKPOCKOTIOM):

I — BcraBounbléi Auck; 2 — agpo; 3 — Bo-
J0KHO; 4 — GUGpHINLL, § — Kanuansp; 6 —
capkosemMma; 7 -— NMpOAOAbHAA CHCTeMa; § —
T-cucrema; 9 — KoHeunast wucrepHa; [0 —
MHTOXOHAPHH; /] — MHO3HHOBRIE HUTH; [2 —
AKTHHOBBIE H MHO3WHOBBIE HHTH; [3 —— aKTH-
HOBbIE HHTH

a1



(AT®) Ha aneHO3MHAHDOCHOPHYIO
kucaory (AND) M ueoprauuyeckuit
¢docar, TO ecTb nposiB/isieT CBOHCTBA
ajfeHo3uHTpHoOChaTassl. Kpome Toro,
OH 06paTHMO CBFAI3LIBAETCH C AKTHHOM,
o6pa3ys akTHHOMHO3MH. CokpalueHue
MBI O6YCJOBJIEHO OGPATHMBIM CBfl-
3biBaHHEM aKTHHa M MHO3HHa ¢ obpa-
30BaHHEM aKTOMHO3MHa (c pacluemne-
HHeM AT® Ha AI®P) B npucCyTCTBHH
Cat™*. Kaxaoe MHOKapaHa/bHOE BO-
JIOKHO OKDYX€HO 060JIouKol — capko-
Aemmoll, COCTOsILIEH U3 NTOBEPXHOCTHOH
MeMOpaHbl KJIeTKH H MOKpPLIBAIOILEH ee
6a3anbHON MeMGpaHbl.

MuoKapaHble BOJIOKHA BETBATCA
H COeRMHAIOTCA APYr ¢ APYroM ¢ mo-
MOLUIbI0O TaK HAa3blBAEMbIX BCTABOYHbLIX
JHCKOB-HEKCYCOB, NocJjeiHne 06pasyioT
HCTHHHBIE I'PAHULBI KJIETOK; H3-3a 3TOTO
MHOKapa He 4BJsieTcl HacTOSILHUM
CHHLIUTHEM, a MOXO0X, CKOpee, Ha «JI0C-
KyTHOE Ojesylo», cocTosliee M3 OT-
HOeNbHBbIX, TECHO CBfI3aHHBIX MeX1y
co6oii kaerok. OnpHako B ¢yHKLUHO-
HaJbHOM OTHOLUEHHH MHOKapn pac-
CMaTpUBAIOT KaK CHHUMTHHA, Tak Kak
3JIeKTPHUECKOE COMPOTHBJEHHE BCTa-
BOYHBIX JHCKOB OUY€Hb MaJl0 U FeHepH-
pyeMblfi KJI€TKaMH [OTEHLHKaJ JIEerko
nepexoinT Yepe3 HHUX HA PALOM pacmo-
JIOXKEeHHble K/eTKH. BcraBouHble pucKH
CJyKaT MEeCTOM Mepexoja 3JeKTpHue-
CKHX HMIYJbCOB OT OJHOH KJETKH K
npyro#i, o6ecrneudBast (QYHKLHOHA/b-
HYIO HelpepblBHOCTb MHOKapaa.

®H3HO0JIOrH4YECKHe cBoOlcTBa cep-
peuHo# Mbiwibl. OpraHHaM Bcerja npH-
cnoca6auBaer pUTM paboThl cepala K
XapaKkrepy Bhino/sHseMo#l paGoThl. Ha-
npHMep, Y phicakoB B mnpolecce Gera
4yacToTa COKpalleHHH cepiua AOCTHra-
et 200 u 6GoJsee ynapoB B MHHYTY, UTO
NPeBOCXOIHT HCXOAHBIH YpOBeHb B 4—5
pas. ¥ KOpoB B NMe€pHOJ OTesNa OHa MO-
»Ker noselitathcss 00 110 ynapos. Ta-
KOH IIHDOKHH AManasoH paboThbl CepA-
ua ob6bAcHAeTCc (H3HOJOIHUECKHUMH
CBOHCTBAMH CepAeyHOH MbILILBI: aBTO-
MaTHH, BO3GYAHMOCTH, NMPOBOAHMOCTH,
COKPaTHMOCTH H pedpaKTEPHOCTH.

ABromartusa cepaua. Iloa as-
ToMaTHell cepalLa MOHHMAIOT €ro Ccho-
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COGHOCTD PHUTMUYECKH COKpallaThbCA
6e3 KaKux-A1U60 BHEIHUX NOGYKAeHHUH,
NoJA BJMSIHHEM HMIYJbCOB, BO3HHKalO-
IUHX B HeM caMoM. Bripa6oTka pHT-
MHYECKHX HMOYJbCOB CBfA3aHa ¢ (YHK-
1MeH MbIUIEYHOH TKaHH, a He HEPBHBIX
cTpyKryp. [locneanue BAHAIOT Ha CHJIY
M Y4acTOTy HMIYJIbCOB, HO caM Mpolecc
aBTOMaTUYECKOrO0 pHTMa reHepHpyercs
B MbllIeYHOH TKaHH, pacloNoKeHHOH
B y3Jax cepiua.

B kaxpao# rpynne kKJeTok, 3ajpaio-
LHX PHTM aBTOMAaTHH, TaK HasbiBae-
MBIX neticmexepos *, 3alOXKeHH He
TOJIBKO PEryJIiTOphl 4aCTOThl, HO LEjas
nporpaMMa YacTOTHBIX COKpalleHHH.
Pa3nble oraenbl cepauna MpPOSIBJAAIOT
pPa3JIMYHBIE aBTOMATH3M.

Knetkd MHOKapaa B TeyeHHe Jecs-
TUAETHH MKH3HH MKHBOTHBIX M ueJo-
BeKa CMoco6HbI HAXOAMTHCA B COCTOS-
HHH HerpepLIBHOH PHTMHYECKOH aKTHB-
HOCTH, YTO OGecrneuuBaeTCst 3IHEpruu-
HOH pa6oTOH HOHHBIX HACOCOB 3THX
KJeTOK. Bo BpemMsl AMAcCTOJIBI B3 KJIETOK
BHIBOAATCA HOHBI Na™, a BHYTpb KJier-
KM Bo3spawaorcss uoHbl KT. Honbl
Ca™ T npoHuKalOT B LHTON/AA3My, THe
3aXBaTbIBAIOTCS  CAPKOMJa3MaTHUECKHM
peTHKy/1yMOoM. PYHKLUHOHHPOBAHHE HOH-
HbIX HAcOCOB 3aBHCHT OT psAjaa dakro-
pOB, HO BaXkHeHllee 3HAUEHHE HMEIOT
ocnabJieHHe H HeJOCTAaTO4YHOE KPOBO-
o6pallleHde MblILb cepaua (HueMHus)
H, KaK CleACTBHe, YMeHbllleHHe 3ana-
coB ATD u kpeatuupocpara B kaer-
Kax MHOKapha; CHHXXeHHe 3JIeKTpHue-
CKOH M MexaHHuecKoH paGoThHl cepaLa.

I BHKeHHe HOHOB uepe3 MeMOpaHbl
neficmekepoB 06yC/IOB/HBaeT 3anab-
HbIH npoliecc caMOBO36YXKAEHHS B HHX,
pacnpocTpaHAIoOULIMACA Ha NPOBOASAILHE
MuHOLUTH ¥ MHOKaph. IlyckoBo#t npu-
HYIHTENbHbIA MEXaHH3M CcaMOBO3GYXK-
JeHHH, 3aJ0XKEHHbIH B KJEeTKaX BOIK-
TeIA CepAeYyHoro purMa, o603HayaioT
KaK TPHITEPHYIO TEOPHIO ABTOMATHH,
OGBACHAIOLLYIO ABHXKEHHE HOHOB yepes

-

* Pace-macer — 3afaioWwuil TOH; NpH Ky.ab-
THBHPOBAHHH OTIE/bHBIX K/IETOK CEpAeyHoH
MBILILBLL MOXHO HabloAaTh HX aBTOMaTude- -
cKoe cokpawenue (3. Agonsd).




MeMOpaHHl KJ1eTOK (TpaHcMeMGpaHHbIH
noTeHuHasn ).
AptomaTHIO cepaua OOHLMHO HaGMOLAIOT
Ha H30JHPOBAHHOM, TO €CTb BLIPE3AHHOM H3
OpraHH3M&, CepAle JATYUWKH, MPOyckas depes
aopty pacrsop Puurepa. Mayuenue pa6orth uao-
JHPOBAHHOIO cepaua niaojaa KOpoBbl GbIO Brep-
Bbie NpOBeJeHO Ha kadenpe ¢uaHonOrdH Mo-
CKOBCKOH BETEpDHHAapHOM aKaJAeMHH C MOMOILBIO
- pacreopa Tupoge. HauGonee BbipaxeHHbIM
CBOACTBOM aBTOMaTHH 06Jajaj CHHYCHBIN y3es.
Cepnue pa6orano Gonee 72 u.

Bo3a6yaumocts *. CepaeuHas
MblllLa crnoco6Ha Bo36YXKAaTbCsl OT
Pa3JHUYHBIX  pa3fpa)KuTejeH: 3JeK-
TPHUECKHX, XUMHUECKHX, TEPMHUYECKHX
u Ap. B ocHoBe mpouecca Bo3Gyxae-
HUSl JIE)KHUT MOSBJIEHHE OTPULATENBHO-
ro 3JeKTPUYEeCKOro MOoTeHlHasna B yua-
CTKe Cepilia, NepBoHauYanbHO BO30YXK-
AaioiiemMcs. [ToBriaercs teMmneparypa
TKaHH, YCHJAHBaeTcst OoOMEH BellecTB.

O B036yXAEHMH MBILILLI cepala
OGLIYHO CYAAT MO H3MEHEHHIO Pa3HOCTH
NOTEHILHAJNOB, BO3HHKAWOIHX MEXIy
BO3GYXXAEHHBIM yUYacTKOM (OoTpHLUa-
TeNbHBIA 3apsil) H HeBO3GYXIEHHbLIM
(mosiokuTenbHbIE 3apsa). B Moment
BO36GYXXJEHHSA BO3HHKAET 3/1eKTPOABH-
XKyllas CcHaa cepila BeJHYHMHOH OT
100 mo 120 mB. ITocnennss oGycnos-
JieHa nepexojoM kaTHoHOB Nat uepes
MeM6paHy BHYTpPb MBLILIEYHOTO BOJOK-
Ha. MemGpaHa npH 3TOM AeNOJSpH3Y-
ercs, npHo6peTas MOJNOXKHTENbHbIH 3a-
psA. BoaMOXHOCTb BH3bIBATh BO36Y K-
JeHHe cepaua, HaNpHMep 3JieKTpHue-
CKUMH pa3jpaKeHHSIMH, HCNOJb3YIOT
B MeauuuHe. McrouHMKOM pasgpaxe-
HA#l cayXar crneuHasnbHble TpHGOPLl —
3JIEKTPOHHLIE cTHMYasTopsl. [lox nmeit-
CTBHEM 3JEKTPHYECKHX  HMIYJ/bCOB

* Boa6yauMocTk 06YC/0B/IeHA CYLLIECTBOBA-
HHEeM B KJIeTOUHOH MeMmOpaHe MaKpOMOAEKy.a
Geaka, (OpPMHDYIOLIHX HOHHBle KaHaanl. Hame-
HEHHe STHX «MOJIEKY/l BO3GYLHMOCTH» B OTBET
Ha JeficTBHe pa3fpaiHTeld JEXHT B OCHOBe
HOHHOA npoBoguMocTH. B nocneskue roam OT-
KPBUJIHCh BO3MOXKHOCTH HCCJIEJOBAHHA CTPYK-
TYpHl HOHHHIX KAHAJOB METOLaMH NpenapaTHB-
HOA OHMOXHMHHM H TeHHOH HHXXeHepHH. HoBhlt
STan B H3YYEeHHH NPHPOAB BO3GYAHMOCTH CBS-
3aH ¢ MeTaBoJHUECKOR peryasiiue#t HOHHBIX
KaHaJIOB H HX y4acTHeM B YNpaBjieHHH BHYTpH-
KaerouHeIMH npoueccamu (B. M. Xonopos, 1987).

cepile HayMHaeT BO36YXKAAaThCA H pa-
6oTaTb B 3aJaHHOM puTMe *,
[Tpoueccel aenoaspu3auyu U peno-
JSpH3aUHH BO3HHKAIOT B PAa3HbIX yya-
CTKax MHOKapaa HEOZHOBPEMEHHO, [10-
3TOMY BeJHYHHA pPa3HOCTH GUOMOTEH-
LUHaJOB MeXAy pasjHYHbBIMK Yy4acTKa-
MH CepAeYHOH MBIILULKL B TeyeHue cep-
JIleUHOTO LiHKJAa H3MEHSeTCH. YCAOBHYIO
JIHHHIO, COEJUHSAIOLLYIO B KaX/blil JaH-
HbI MOMEHT [Be TOUKH (IBa noJioca),
TNPHHATO Ha3LIBATh 3AEKTPUHECKOU OCbio
cepoua. B Kaxabli MOMeHT paGoThl
cepilla ero 3JeKTpHYecKasi OCb Xapak-
TEpPH3yeTCs ONpeJe/eHHOH BEeJHYHHON
M HamnpasJieHHeM, TO ecTb o6Jjanaer
NPH3HAKAMH BEKTOPHOH  BeNHUHHBHI.
[IposoanumocTtb. IlpoBenenue
BO36YyKIEHUS B CEpPJLE OCYLIECTBASET-
CA 3JeKTpPUYEeCKHM INyTeM BCJENCTBHE
o6pa3oBaHUs MOTEHUHAJNOB [eHCTBHSA
B MblUIEYHBIX KJETKaXx-nelcMexepax.
MexK/eTouHble KOHTAaKThl — HEKCYChI
CYXKAT MEeCTOM nepexona Bo36yxKie-
HUS ¢ OJHOH KJeTKH Ha ApyTryio. BHaua-
Je mnpouecc B036YyXKIeHHS B .cepiue
BO3HHKaeT B 06JacTH YCTbsl MOJBIX
BeH, B CHHO-ayPHKYJISIPHOM Y3Jie, a 3a-
TE€M pacnpocTpaHsieTcsl Ha LpYrue orT-
Jenbl MpoOBOAsitled CHCTEMbl cepala.
CHHO-aypHKYJ/IsIDHBIHA y3en — rJiaB-
HbIH BOAHTE/b PUTMA cepjaua, Bbipaba-
ThiBaeT B cpegHeM 70—110 umny/b-
COB B MHHYTY, H C Tako# Xe yacTOTOH
COKpalalTc npeiacepaus. Bropbim,
He MeHee BajKHbIM MecToM, o6Jjanaio-
LIHM CBOHCTBOM TreHepHpOBaTb HepB-
Hble uMnyJabchl ¢ vacrtotrod 40—50 B
MUHYTY, SIBJISIETCS aTPHO-BEHTPUKYJISP-
Hblf y3en Amodpga—Tasapa, OT KOTO-
poro Geper HauaJjo my4ok I'Hca (Mbl-
LIeYHbIH MOCTHK, MPOBOAALIKH BO36YXK-
JeHHe OT npeacepauil K KeJayqoukam).
ITyuok I'Hca uMeeT 1Be HOXKH, OJHA
H3 KOTODBIX UET K JeBOMY, a Apyrasi —
K MpaBoMy Xkesyaouky. KoHueBLie Bo-

¥ DnekTpOHHBIA CTHMyAsTOp cepaua Boc-
NPOH3BOAMT 3JEKTPHUECKHE HMIYJ/bCH, NOA06-
Hble HMNYJbCAM BOLHMTEJNA CEPAEYHOro PHTMa
B auanasoxe 50—80 mMB. YctpoficTBo BeqHuHHOH
C KapMaHHble yachl BBOASIT B MOAKOMHBIA Kap-
MaH, a 3/JeKTPOlAh MOABOAAT Yepes cocyAbl
K cepauy.
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JIOKHA 3THX HOXEK pa3lejsiioTcsi Ha
MHOXECTBEHHbIe BOJIOKHA, pacmoJo-
JKeHHble MOJA 3HI0KapJOM H 3aKaH4H-
Bawllivecss B.CepAeYHOH Mbllle (BO-
gokHa [lypkunbe). Ilo sTUM TOHual-
AWM BO/iOKHAM “BO36YyXKIeHHe nepena-
eTcsi BCeM MBIIIEUHBIM BOJIOKHAM, BbI-
3plBasi OJHOBpeMeHHOe HX coKpalle-
Hue. [1na obecneueHuss paboThl cepaua
HeOGXOAUMBIM YCJIOBHEM CJYKHUT aHa-
TOMHYECKasl 1eJOCTHOCTb MPOBOAsILIEH
cucrembl cepana. [lospexaenne Boau-
TeJisi PUTMa BbI3bIBAaeT €r0 OCTaHOBKY.
Y TenJOKpPOBHBIX KHBOTHBIX CKO-
pOCTb IpOBeeHNs1 BO36YKAEHHS B pas-
HBIX OT@enax HeojanHakoBa. OT OCHoO-
BaHHMsl MPaBOro mnpeacepiuss A0 Bep-
XYUIKH cepala HMIyJbc Mpoberaer 3a
0,11 ¢, a po ysaa Awodda—Tasapa
ToJsbKo 3a 0,08 ¢ (puc. 2). MakcHMalb-
Hasi CKOPOCTb MpoBejleHHst BO3Oyxie-
Husi B BoJiokHax [lypkuHbe cocTtasas-
et 4000 MM/c, MUHUMaJIbHAasA B aTpHO-
BEHTPHKYJsIPHOM  y3Jje — 50 Mm/c.
[IpuunHbl 60J1€€ MeNJIEHHOrO NpoBeje-
HHS HMIYJbCAa B 3TOM yuyacTKe cepaua
JIO CHX TIOp He BBISICHEHBI. JT0 (PH3HO-
JOTHUEeCKOe CBOHCTBO HMeeT 60JblIoe
3HayeHHe NJIsl COTJIACOBAHHOH paboThl
npecepAut H XKeJYyA0YKOB — BO30YXK-
JleHHE JKeJjIyAOUKOB HAauWHAEeTCsl JHIUb
yepes 0,12—0,18 ¢ nocae Toro, kKak
HauuHaeTcst BO36GYyXK/AeHHe npefcepaHi.
Hrak, pa3uble oTienbl cepaua HMeOT
HEOJHHAKOBYIO NPOBOAHMOCTb, YTO 3a-
BHCHT OT COJepPKaHUsl B HUX IVIHKOTeHa
H JJIMTEIBHOCTH pedpaKkTepHbIX ¢as.
B cayyae nopakeHuss npoBoAsLLel
CHCTeMbl PHTM CepAlla CHJIbHO 3aMe]l-
JseTcsl, BO3HHKAIOT apHTMHHU.
COKpPaTHMOCTb Ccephed-
HON MBILIYUBL. DTO CBOHCTBO OO6Y-
C/IOBJIEHO YJbTPACTPYKTYPHBIMH 0CO-
6eHHOCTSIMM BOJIOKOH MHOKap/ia H COOT-
HOILIEHHEM MeX1y AJHHOH M HanpsKe-
HHEM capkoMepa (COKpaTHTEIbHOH
enunuubl MHokapaa). Cokpauienue
capkoMepa TOJIbKO Ha 20 % oGecneuu-
BaeT MOJHYI0 QYHKIUHMIO COKPALLLEHHUS Ke-
AynoukoB. CHJla COKpalleHHsl CepAevyHON
MBILILBI OPSAMO MPOTNOPLUHOHATBHA Ha-
ya/JbHOH [JHHE MbILIEYHbIX BOJIOKOH,
TO ecTb JJIHHE nepej] HayaJjoM COKpa-
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2 CkopocTb

pacnpocTpaHeHHs
(MM/C) B MHOKapae mpescepaui u xeay-
JOYKOB H HA Pa3JHYHBIX YPOBHAX MpPo-
BoAned cucteMbl (UMGpLl cJeBa):

HMAyabca

8 MANCHbKUX KPYeax yKa3aH NPOMEKYTOK Bpe-
MeHH {C), B TeUeHHe KOTOPOro BO3HHUKalOUIMi
B CHHYCHOM Yy3/€ HMOYJbC JOCTHTaeT JaH-
Horo yuactka; [ — cHHYcHml y3sen; 2 —
aTPHO-BEHTPUKYJIAPHbIR  y3ea; J — o6GH#
cTBost nyuka ['uca;, 4 — nepasi u 5 — npasas
HOXKHM nyuka I'Hca; 6 — KOHeuHble pas3BeT-
BaeHus nyuka I'nca — BosokHa [lypkuHbe

lleHHs. 3Ta 0COGEHHOCTb cepAeyYHOH
MbIIILUbI Gblia ycTaHoBiaeHa 3. Crap-
JIIHTOM U MOJIyYHJIa Ha3BaHHe «3aKOH
cepaua». B ckeneTHbIX MbIILAX CHJa
COKpallleHHsi 32aBHCHT OT CHJIBI pasjpa-
JKeHHsl, a B CepICUHOH MBILILe 3TO CBS-

3aHO TyiaBHBIM 06pPasoM C BO3JAEHCT-

BHEeM HelpO-ryMOpaJ/bHbIX BJHSIHUH.
Hanpumep, ropmoH agpeHauH yBejH-
YMBAeT MNPHUPOCT TOJNIUHMHBI MHOKapha
B nepuox cucroabl Ha 30 9% . dto ero
CBOHMCTBO HCNOJIB3YIOT HA NPAKTHKE /151
BOCCTAHOBJICHHS AE€ATENbHOCTH cepilla
NpU €ro OCTaHOBKE.

HMcrouHnkoMm sHepTHH, 3aTpaudBae-
MOH B MOMEHT COKpAallleHHs cepAeyHOi
MbIIILBL, CJAYXKAT MaKpO3prHyeckue
(ochopconepxalliie COeAMHEHHS —
ajJleHO3HHTpHochaT H KpeaTHHoOC-
¢at. PecuHres sTHX coeguHeHu# ocy-
LLEeCTBJASAETCS 3a CYET 3HEPrHU JbIXa-
TEJbHOrO H [VIHKOJIHTHYECKOro ¢oc-
¢opuaupoBaHus.
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PedpakrtepHocTbMUuOKaApD-
ga u s3KcTpacucroaa. Ilog pe-
(paKTepHOCTbIO NOHHMAIOT Hecnocob-
HOCTb CepAeYHOH MbILIIBl OTBEYaThb
BTOPO# BCIBILIKOH BO3OYKAECHHS HA HC-
KyCCTBEHHO€ pa3jipaKeHHe UJIM Ha MpH-
XOASIIUHA K MBIILIILE HMITYJbC OT BOAM-
Teasl purMa. 1o onpepessercss 60Jb-
IO AJMHUTENBHOCTBIO IlepHoa pedpak-
tTepHocTH. Takoe BpeMeHHOe COCTOS-
HHe HeBO36YIUMMOCTH HaablBaloT abco-
aoTrol  pegppakteproctero. [lepuon
pedbpaKTepHOCTH AJHTCHA CTOJBKO XKe
BpPEMEHH, CKOJbKO MNPOJOJKAETCH CH-
crosa. Eciu B CHHYCHOM y3J/e BO3HH-
KaeT BHeodepejHOoe BO30OyXAECHHE B
MOMEHT, Korja pedpakTepHblH NMepHoj
OKOHUMJICSI, HACTYMAET 3KCTPACHCTOIA,
npuueM Maysa, caejyilouias 3a Hel,
ATHTCA CTOJIBKO XK€ BPEMEHH, CKOJIbKO
¥ o6bluHas maysa focJie CHCTOJBL. JK-
CTPACHCTOJIA MOXKET BO3HHKHYTb BCJIE-
CcTBHE BO36YXIEHHS M CaMOro XKeay-
J0YKa (KeJyA0YKOBAasi 3KCTPACHCTO-
Ja), 4TO MPHBOAUT K NMPOJOJKHTENb-
HOH TaK Ha3biBaeMOH Komnewcarop-
HOi nays3e. DKCTPACUCTOJBl pPErucT-
PHUPYIOT M NpH BHeouepenHOM BO30YX-

* IeHHH aTpHO-BEHTPHKYJSPHOTO YyaJja.

TpeneTaHue M MepuaHHe
npepcepaund. Pubpunisiuds — 370
ocobasi popma HapyUIEHHs] PATMA CEPA-

LeBHEHHH, Xapakrepusywolascsi GblCT-
pbIMH aCHHXPOHHBIMH coxpameﬂuﬂmu
MBILIEYHBIX BOJIOKOH TMpeACepaAni” u
eIy JOUKOB, J0XOAAILMMH A0 400 (npu
_Tpenetanun) u 600 (npu Mepuaﬂun)
B MHHYTY. QUOPHIIALUSA KeNyL0UKOB
MOXKET NPHBECTH K CMEPTH XKHBOTHOTO,
TaK Kak B 3TOM CJyda€ NPOJBHKEHHE
KPOBH MO COCYJaM Pe3KO Hapyluaercs.
QUOPUNIALHKIO  KENYJOUKOB  MOXKHO
MPEeKPaTHTb CHJbHBIM YAapOM 3JIeKTPO-
TOKA HATPSIKEHHEM B HECKOJbKO KH-
JIOBATT, BLI3LIBAIOLIHUM OJXHOBPEMEHHOE
BO36GYKIEeHHe BCeX MbILIEYHbIX BOJIO-
KOH XeJyJ04Ka, Tocje yero BOCCTa-
HaBJHWBAOTCA HX CHHXPOHHbDIC COKpa-
meHusi. MepuaHue npeacepauit Aaxke
B Te4eHHe AJHMTEJNbHOrO BPEMEHH onac-
HOCTH AJA KH3HH He MpeAcTaBJser.

Cepaeunniit uuka. OcHoBHast DYHK-
LHsl cepilia — HaTHeTaHHe B apTepuH

TCHETOAL

KPOBH, IIPHUTEKAIOLLIEH K HEMY I10 BEHaM.
B ocHOBe 3TOl (QYyHKLUMHU JI€XKHT PHUTMH-
yecKoe COKpalleHHe MBI 2KeJypod-
KOB U mpejcepaui.

Pasnuuaior HeckoabKo ¢as, ompe-
JleJIIEMbIX KaK NepHOAbl HaMpsXKeHus,
M3THaHUS KPOBH U paccaablieHus cep-
AeyHo# Mblubl. COKpalleHHe cepieu-
HOH MBIUILBI HA3BIBAOT CUCTOAOH, a
paccaabgnenue — duacroaoii. Bo Bpems
fIPGHEXOAUT ~0CcBO6OXK IEHHE
NOJIOCTed cepala OT KPOBH, 8 BO BpeMs
JHACTOJIBl — 3aMO0JHEeHHe HX KpPOBbIO.
B HopmanbHbIX (DU3HOJIOTHUECKHX YyC-
JIOBHAX CHCTOJIA MU JHACTOJA YETKO CO-
rnacoBadHbl 1o BpemeHd. IlpaBuiabHo
yepeaysicb, OHH COCTaBJSIOT cepdey-
woti yuska. Havanom kaxporo cep-
JIeYHOTO LIHKJIA CUHTAIOT CUCTOJY Mpej-
cepaH# (JeBoe npeacepaue COKpallaer-
Csl UyTb MO32Ke MPaABOr0), NPOLOIKAKI-
wyocsa B cpenHem 0,1 c. Bo Bpems
CHCTOJIbl J@BJI€HHE B HX MOJOCTSIX He-
CKOJIbKO TIOBbILIaeTcsl (Ha 2—8 mm pT.
CT.), uYTo obecrneudBaeT BLITAJIKHUBA-
HHe KpoBH H3 npeacepaui. [1pu cokpa-
LILlEHUH TpeacepAHll KPOBb He MOXKET
NOCTYNaTh B BeHbl, TAK KaK UX OTBep-
CTHSI CYXKHBAIOTCA B CaMOM HauaJje
CHCTOJIbI. ATPHO-BEHTPHKYJISIPHBIE KJa-
naHbl cBOGOAHO OTKPHIBAIOTCH, M0O-
CKOJIbKY JKEJyNOYKH B 3TOT MOMEHT
HaXOAATCS B CTaAMH JHACTOJbI, H KPOBb
cBo6oaHO moctynaeT B HUX. [lo okoH-
YaHUH CHCTOJBI NMpEJCEPAUH HaulUHAeT-
csl OJlHOBpeMeHHAasl CHCTOJMA Kesyaou-
kKoB — 0,3—0,4 c, npencepausi xe B

3TO BpeMsl HaxOoAATCA B COCTOSIHMH
LHACTOJbl (pHC. 3).
. COKpalleHuH

[Tpu MYCKYJAaTyphbl

el L F I T O T S |

o 0z 03 04 05 06 07 08 o

3 Cxema cepaeyHOro LHKAA Y KOPOBH NpH
yactote cokpamenuii 70 pa3 8 | MHH:
A — pa6ora npeacepanii © B — XeayLoUKOB;
KpacHole TO4KW — CHCTOJIA, 4epHbie — jha-
cToaa; 1 — ¢asza Hanpsxkenusi; 2 -— dasa
H3THaHug U 3 — das3a HanoJHeHus
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XKEeNyLOUKOB B HHUX GBICTpPO BO3pacra-
€T JaBJeHHe KPOBH, MO3TOMY aTpHoO-
BEHTPHUKYJApPHblE KJanaHel 3aXJOTMbl-
BAIOTCS, NOJYJYHHblEe KJanaHel pac-
KpbIBAlOTCH 4YTh no3xke. B 3Tot MoMeHT
JlaBJeHHe KPOBH B MOJIOCTH KeJyAOY-
KOB CTAaHOBHTCH BHILLIE, UeM B a0pTaJb-
HOH CHCTeMe, H MOJYJYHHBIE K/aNaHbl
PacKphLIBAIOTCA, NMPOHCXOAUT H3rHaHHE
KPOBH M3 cepaua. Cpasy mocse oTKpbl-
THA MOJYJAYHHbIX KjaanaHoB (0,05—
0,1 ¢) yraneHHe KpOBH U3 cepalLla HA4YH-
HaeT 3aMeJ/IATbCA H COKpalleHHe MHO-
kapaa ocjaGeBaeT. B cpexnnem uepe3s
YeTBepTb CEKYHAbl (YTO 3aBHCHT OT Ya-
CTOTbl paboTHl cepala) nocje packphbl-
THSl MOJYJNYHHBIX KJaMaHOB CHCTOJA
XKeJyOYKOB NpeKpalllaeTcs, X MYCKY-
Jatypa paccaabasieTci ¥ HauyvHaeTcs
auacrosa. B 3ToT MoMeHT aopTaJibHble
KJamaHbl 3axJONbIBAIOTCH, TaK Kak
IaBJIeHHEe KPOBH B JKeJYJIOUKax pe3Ko
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4 Mpouecchi, cooTBeTCTBYIOWHE hasam cep-

AEUYHOr0 LIHKAA:

A — aopta; B — xeaynouek; B — npencep-
ane; I’ — o6beM Keyaouka; [ — TOHBI CEpA-
na (I — nepsuit n Il — BTOpo#t TOHH);
E — snektpokapauorpamMma; [ — 3akpbiTue
aTpHO-BEHTPHKY/APHBIX KJIANaHOB M HAYaN0
COKPAlLEHHsA JKeJNYJOUYKOB, 2 — pacKphITHe
aopTanbHLX KaanaHos; 3 — ¢asa H3rHaHHA
KpoBH; 4 — ¢asa 3anoNHeHHA KPOBbIO; & —
no3AHAsA QHacToNHYeckas dasa
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najgaeT ¥ CTAHOBHTCH HUXKE, YeM B aop-
Te M JIeroyHo# aprepHu (puc. 4).

Xota o6a KenyJAouKa COKpallaloT-
c CHHXPOHHO, JaBJIEHHE KPOBH B HHX
pas3/IM4YHOE, OCKOJbKY COKpallleHHe Je-
BOTO KeJyJoYKa B MOMEHT CHCTOJIHI
NpU6JH3NTENbHO B [Ba pas3a CHJbHee
NpaBoOro, YTO 3aBHCHT OT TOJLIHHbI
cnost MHokapaa (puc. 5). Tak, B aopre
B KOHLE AMACTOJIbl XKeJqyaouKa HaBJjie-
Hue gocruraetr 60—100, a B neroyHoi
aprepHu Tosnbko 8—15 MM pr. cT. B ne-
pHO/ MU3THAHHUA KPOBH OHO MOJHHUMAET-
¢s1 cooTBeTcTBeHHO A0 130—160 n 15—
30 MM prt. cT.

[1poao/KHTENBHOCTD CHCTOJIBL Y
Pa3HBIX XKHBOTHBIX H3MEHSIETCA B 3aBH-
CHMOCTH OT 4acCTOThl COKpalleHu#, xa-
pakrepa pa6otbl M maccel teaa. Cu-
cToJa 1o BpeMeHH 3aHumaer ot 30 1o
50 % Bcero uukaa.

ﬂponomxme.nbuocn CHCTOJIbI 11O OTHO-
IIEHHIO K cepieuHOMy uukiay, % (mo
E. Koanby)

CBHHBH . . . . . . . . . . . . b4
OBut . . . . . . . . . . . .8
Kowku . . . . . . . . . . . . 47
Kpynublit porateit ckor . . . . . . 44
YemoBek . . . . . . . . . . . 42
Co6aku . . . . . . . . . . . . 3.
Jlowmagw . . . . . . . . . . . 3l

Purm pabore: cepdya 3aBHCHUT OT
Maccel, BHa XHUBOTHOTO M YPOBHS 06-
meHa BewlecTB. Yactora cepaeuHsIX
COKpalLleHHH Y >KHBOTHBIX Pa3HbIX BH-
OB pa3juyHa: y CJOHOB — 25—28,
Jgowaged — 32—42,  pep6onoB —
32—52, KpymHOro poraToro CcKora
U cBuHed — 60—80, cob6ak — 70—80,
KpoaHkoB — 120—140, kyp — no 300
B MHHYTY.

HeoarHakoBa OHa M y XHUBOTHBHIX
pasHoro ‘Bo3pacra. Yacrora cepaeu-
HbIX COKpallleHHH y MI04a KOPOBEHI A0-
cruraer 120—190, y ofHOIHEBHBIX MO-
pocAT — 236 B MHHYTY, K HeleJbHOMY
BO3pacTy OHa YBEJHYHBAETCHA Y HHX
10 248, 3aTeM yMeHbluaerc W Ha 15,
30, 45 u 60-# neHb cocraB/sieT COOT-
BerctBeHHo 210, 171, 167 u 161.

Hactotra cepaeyHoOro cokpaiue-
HHSl 3aBHCHT OT Pa3MEpPOB XKHBOTHOIO:
4yeM OHO KpyINHee, TeM MelJIeHHee Co-




5 MMonepeunmit paspe3a cepaua opusl yepes
KeNAYAOUKH H npeicepiaus:

A — Bo BpeMma auactonbl; 5 -— B0 Bpewmd
CHCTOJIB

Kpaulaercsl cepaue. 1o 06bsCHsAETCS
TeM, YTO y MeJKHX: XKHBOTHBIX OGMeH
BeulecTB NpoTeKaer Ha 6oJiee BBICOKOM
YPOBHE, UeM Y KpynHbiX. Boicokuii ypo-
BeHb O6MEHa BelLlecTB MoXeT obecne-
YHBATHCA TOJbKO OUe€Hb HHTEHCHBHOM
LUMpKyAsillHe#l KPOBH, a ciaefoBaTesb-
HO, Gosee OLICTPLIM PHTMOM paboThi
cepaiua. Yacrora cepreyHOro purma
CYLLEeCTBEHHO MeEHseTcs MnpH (usnye-
cxoil pa6ore. Hampumep, y phICHCTBIX
Jowajel npx Jerkof Harpyske yacrora
COKpalueHHH cepiila HaXOAUTCA B Npe-
ngenax 77—=83 ynapoB B MHHYTY, NpH
cpepHet — 109—120 u npu THAXe-
Jgoit — go 150. Tlpu pesBuix asmmopax
y LaHHBIX Jouiajedl OHa yBeNHYMBa-
eTcs M0 CPaBHEHHIO C COCTOSIHUEM MO-
kosi B 6—7 pa3 (A. A. Uennblies, 1977).

Y cepaua ecTb Ba)XHbIH mnomoul-
HUK — 3TO TaK Ha3blBaemoe «nepHde-
pHUecKoe cepAue», TO eCTb COBOKYI-
HOCTb MEXaHHM3MOB COKpAailleHHs Co-
CYZOB MBIIIL, 110 HUM NepeKayuBaeTcs
KPOBb M3 apTepHil 10 npekanuisipam,
KamuajisipaM, NOCTKanuaaspam H Be-
HylaM B BeHbl, a 3aTeM K NpaBOMY
npeacepauto. B mpouecce 3Toil nepe-
KaukH Ba)XHYI0 poOJb HrpaimTt BH6pa-
LLHOHHblE MHKPOHACOCHI, KOTOpble NpHU-
BOJAAITCH B [ABHXEHHE CKeJEeTHbIMH
MblIILAMH TIpH HX cokpauleHud. Cke-

JIETHYIO MBILLILY MOXKHO paccMaTpPUBAaTh
Kak (H3HOJOrHUeCKHH BHOpATOp HJH
CaMOCTOSITEJIbHBIN 3J1acTHUECKHH Hacoc
B cHCTeMe KDOBOOGpAlleHHs, MpHueM
MHKPOHACOC He BBIKJIIOUaeTcss JAaxke
TOrAa, KOoraa Mblila HaxoIHTCH B CO-
CTOSIHHK TIOKOS, TO €CTh B TOHYCe CJja-
60ro coxpauleHus.

Takum o6pasom, pa3BuUTHE KPOBO-
o6pallleHHs] ¥ MJEKOMUTAIOLINX NOLLIO0
He MO MYTH yBeJHUeHUsl Macchl cepila,
a 10 NyTH HCNOJNb30BAHHA CAMUX MBILLILL
B KauecTBe MHOTOUHCJIEHHBIX U 3ddek-
THBHBIX «NepudepHUecKUX ceprel»,
NMOMOraplluX cepauy B ero paborTe.

Beauuuna cepdya XUBOTHBIX 3aBH-
CUT OT Macchl Tena. Tak, y JowaneH
macca cepaua cocrabaser 0,6—1 9%,y
KpynHoro poraroro ckotra — 0,4—0,6,
cBuHeit — 0,3—0,4, co6ak — 0,6—1 %
Macchi Tena.

Tonuwm cepana. PaGota cepaua co-
NPOBOXKAAeTCH PAIOM MeXaHHYeCKHX,
3BYKOBBIX, 3/EeKTPHYECKHX H HEKOTO-
pbIX ApPYTUX SIBJEHHH, XapaKTepusyio-
IIMX AHHAMHKY COKpalleHHH cepueu-
HOH MBI, KPOBEHAMOJIHEHHA ero
noJiocTeil, 3ByKaM KJanaHOB U 1p.

3ByKOBLIE SIBJIEHHS, KOTOPbIMH CO-
npoBoxaaercsa pafoTa cepiaua, Hasbl-
BAlOT TOHaMHu cepaua. Hx jerko mpo-
CAylaTh, eclH NPHIOKHTb K FPYAHOH
KJeTKe YyXO MJHM Ccleluua/bHbld MNpH-
60p — ¢onenpockon. [laa npocayiuu-
BAHHMA CepHE4YHbIX 3BYKOB H OT[elb-
HBIX CTDYKTYp cCepilla NpHMEHSIoT H
HauboJiee UYYBCTBUTeJbHBIE  yabTpa-
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3ByKOBOH cnoco6. [lepBulii TOH BO3-
HHKAeT B HauaJje CHUCTOJIbl XKeJNYA04KOB
(cuctonnueckuil), oH OGoJiee TAYyXOH,
NPOTSXKHBIA M HH3KHH, BTOPOH TOH
C/bILIEH B HayaJe JUACTOJBl XKeJaya04-
KOB ([HacCTOJIHUECKHH), OH 6oJjiee KO-
POTKHU H pe3KHH, HallOMHHAIOLIHI 3BYK
«ayK». TIpoucxoxaeHHe MepBoro TOHa
CBSI3aHO ¢ KoJeGaTejbHbIMH [BHXKe-
HUAMH HAaTAHYTbIX CTBOPOK aTpHO-
BEHTPHKYJSADHBIX KJanaHOB M CyXo-
KHJbHBIX HHTEH, INpPUKDPEMJeHHbIX K
HHM, a TakXe C COKpalleHHeM BceH
Macchi MBILIEYHBIX BOJIOKOH. Btopofi
TOH BbI3BLIBAETCS 3aXJONbIBAHHEM MO-
JYJYHHBIX KJAaMaHOB CepAlA B MOMEHT
HauMHawllelcss AHaCTOJbl KeJTyaou-
KOB, KOrjla laBjeHHe B HUX CTAHOBHTCSI
HHXKE, 4eM B a0pTe H JeroyHoH apre-
pHH.

TpeTnit ToH BO3HHKaeT BCJEACTBHE
BUOpAIIHH CTEHOK XKEeJyJ0YKOB B Haua-
Je da3bl UX HaMOJIHEHHs] KPOBbIO, YeT-
BEPTbIA TOH — ABYXKOMIMOHEHTHbIH, 06-
pasyetcs B pe3dysabTaTe pacciabJeHust
npeacepiHA W najeHUs AABJAEHHS B
HHUX, KOTJa KPOBb YCTpPEeMJsIeTCs M3
XKeJYJO0UKOB B Npecepaus.

Hccnenosanre ToHoB cepaua ¢ no-
MOLUbIO YYBCTBHTEJIBHOIO MHKPOGQOHA,
COeIHHEHHOro ¢ ocuHJjgorpacdom, naer
BO3MOKHOCTb rpagHueckd 3aperucrt-
pupoBath o6a ToHa cepaua (¢oHo-
KapauorpacgHs). DTHM crnocobom yaa-
€TCHl YJOBHTb HE TOJbKO 1BAa MEPBbIX
TOHA, HO TaKXe TPEeTHH H yeTBepThIA
TOHBI.

B pesyabrate H3meHeHust (OpMbl
cepaua (OT 3/JHUNCOMAHOH [O KpYr-
JOI) BO3HUKAET cepleuHsili TOAHOK.
[IJI0THOCTb CTEHOK XeJYJOUKOB PE3KO
BO3pacTaeT, U CTeHKAa cepila yaapser
H HajaBJUBaeT Ha TIPYAHYIO KJIETKY.
CepreuHble TOJUYKH XOpOIIO OlLyila-
I0TCA PYKOH NMPU NpHKJAJbIBAHHH Ja-
JIOHH WJIM NaJjbleB K TpyAH B o6JacTH
pacnoJyioxKeHusi cepaua. ¥ Bcex cedlb-
CKOXO3SIHCTBEHHBIX XKUBOTHBIX OHH OIl-
penensiloTcsl J1erko, HoO OCOOEHHO CHJlb-
Hble TOJNYKH cepilla y cJoHOB. M3ame-
HEHHSI KOHTYPOB cepjlia H a0pThl XOpO-
110 BHAHBI H& 3KpaHe DEeHTI'eHOBCKOro
annapara (peHTTeHOCKONHA).
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{< CHCTOMMYECKMH M MHHYTHbIH 06b-
eM KpoBotoka. KoJsnuyecTBO KpoBy,
BbIOpacbiBaeMOH KeJqylouKaMH cepl-
Ha B MHHYTY, Ha3bIBaeTCS MHHYTHBIM
06beMOM KDPOBOTOKA, NMPHYEM OH OfH-
HAKOB /Sl JIEBOTO W MpPaBOro XKeJjy-
JIOUYKOB, €CJH XXHBOTHOE HaXOIUTCS B
COCTOSIHMHM MNOKOSA. MHUHYTHBIE 06b-
eM cepaua y Jowajged paseH 20—
30 &, y kopoB Maccoi po 500 kr —
35 71, y oBeu — g0 4, y cobak — 1,5 2.
PaszgenuB MHHYTHbIHI O6BbEM Ha UYUCIO
COKpallleHHH cepAla B MUHYTY, MOXHO
BBIUUCAUTD CUCTOAUMECKUL 00BEM KPO-
8oToka. ¥ nowagud Maccod ao 500 kr
oH jocturaer 850 MJ, Y KpymHOro po-
raToro Ckota Takod ke macchl — 580,
y oBubl — 55, y co6aku maccoii 10 kr —
14 ma.

Ilpn nanpsxeHHoll pabore cHCTO-
JHYECKHH U MHHYTHBIA 06BeMbl pe3Ko
H3MeHsAOTcA. Tak, y Jowaid MHHYT-
Hbli 06beM MOXKeT pocturatb 120—
160 71; y TPEHUDPOBAHHBIX PbICAKOB yBe-
JIHYeHHe MHHYTHOro o6bemMa MpOUCXO-
JIAT B pe3y/bTaTe yBeJHYEHUs] CHCTO-
Juueckoro ob6bema cepaua, a |y
HETPEHUPOBAHHbIX — BCJEICTBHE YBe-
JIHYEHHUS] 4YaCTOTbl CepJeYyHbIX COKpa-
LIeHUH.

O6bem BhIGpacbiBaeMOH »KeJy10uKaMH Kpo-
BH B MOMEHT CHUCTOJbl XapaKTepH3yeT paGOTy
cepala Kak HarHetaTeJbHOr'o Hacoca. Ero mox-
Ho usMeputb cnoco6om HU. I1. IlaBaoBa. [Has
3TOr0 H30JHPOBAaHHOE cepAue XKHUBOTHOTO InH-
TawoT yepe3 cHCTeMy TPYOOK H3 pesepsyapa, Ha-
MNOJTHEHHOTO KPOBbLIO HJIH T[HTATEJbHOH XHA-

KOCTbIO, W ONpeje sioT o0beM CHCTOJHYECKOro
BhIGpoca.

BuonoTeHunaabl.  DJeKTpHUECKHE
SIBJEHUSA B Cepllle BO3HHKAKT B pe-
3yJabTaTe PAa3HOCTH MOTEHLUHANOB MeX-
Ny BO30OYyXIEeHHBIM M HEBO30YKIeH-
HbIM yuyacTKoMm opraHa. MIx moxHO 06-
HApYXHTb, MPHJIOXKHUB MeTaJJIHYecKHe
3JIEKTPOABl (3/ekTpokapauorpacdus) kK
NOBEPXHOCTH TeJa (o6JacTb TpYaH,
Cepalle, KOHEUHOCTH, XBOCT U AP.), TaK
Kak o6pasyolHecss CHJIOBbIE JHHHH
NPOHH3BIBAIOT TKAHH OpraHdaMa Ha
BCEM NMPOTSIKEHUH. DTOT METO/ HCHOJIb-
3yI0OT B BETEDHHApUH H 300TEXHHH
1A OTpefleJeHHsl cepleyHOH mesiTe/b-
HOCTH Y XXHBOTHbIX B CBSI3H C HX ajal-




Tauded (B KOMIJIEKCAaXx), TPEHUHTOM,
BO3HUKHOBeHHeM O6oJle3Hel M  u3yuye-
HueM o6MeHa BEILECTB.

[Oaa nosyueHusi 3J€KTPOKapaHO-
rpaMMbl Ha OyMa)KHOH JleHTe MO/b3Yy-
I0TCSl  CNEUUaJbHBIMH TIPUOGOPAMH —
3JeKTpoKapaHorpadaMy U JaMIOBbIMH
WJIH TIOJYNPOBOJAHUKOBBIMHU YCHJIHTEN -
M. PaspaboraHbl M TakHe TNPUGOPHI,
KOTOpbie MO3BOJAIOT PErucTPpHPOBATH
3/IeKTPOKapAUOrpaMMy Ha PAaCCTOSHHH
C MOMOILbIO TeJepaauonepenadyu. Ta-
KHe TMpUOOpbl — Tee3/1eKTPOKapPAHO-
rpagbl — NPUMEHAIOT MPH perucrpa-
IMd AesTeJbHOCTH CepAla y Joluaaeh
B KOHHOM CINOPTE€ W HEKOTOPbIX (PU3UO-
JIOTHUECKHX HCCJeJOBaHHAX.

Saexrpokapduoepanna. IKI 3n0-
POBBLIX »KHBOTHBIX COCTOMT M3 OT[eJb-
HblX 3y6GLIOB H HHTEPBAJIOB MEXIy HH-
MH, 0603HauyaemMblXx 6YKBAMH JTATHHCKO-
ro aadasuta P, Q, R, S, T (puc. 6,7).
HeGosbuio#t 3ybeu P orpaxaer BO3-
6y»xAeHue NpaBoro u JeBoro npeicepi-
Jui. Y KDYMHOTO pOraToro ckKora
Joiajneid OH HEPeIKO UMeeT pa3iBOEH-
HYI0 BEpIIHHY, UTO CBSI3aHO C HEOJHO-
BpEMEHHbIM BO36YyXK/AEHHEM TNpejcep-
aui. Kommjekc 3y6uoB QRS — Hau-
6oablIHH 1O amMmJuTyne, OTpakaeT
npouecc B036YyK/IEHHSl KeJyLOYKOB
B MOMEHT HX cHcToAbl. 3yben QRS —
BOJIHA BO30YyXKJEHHS OT OCHOBAaHHSA K
Bepxyllke ‘cepaua, a 3ybeuw T — or
BepXYLIKH K ocHoBaHHIo. MuTepBana or
HauaJsa P o Hauasa 3y6ua Q mokassl-
BaeT BpeMs NMPOBeJeHUs] BO3BYKiAeHHUSA
oT npeacepaui kK xenypoukam. Murep-
paa Q — T moutu coBmajgaer ¢ OJH-
TeJbHOCTBIO ME€XaHUYECKOH CHCTOJIBI H
XapakTepHsyer BpeMsi BO30YXKJeHHs
JKeJyJJO4YKOB B MOMEHT cucTosbl (puc. 8).
ITockonbky BesqnyuHbl 3y6LOB H HHTED-
Baj]0B y 3[0POBHIX XXHBOTHBIX YyCTa-
HOBJIEHBl TOYHO, TO MO OTKJOHEHHAM
X pPasMepOB MOXHO CYIUTb O Hapy-
UIeHHH NpoBeleHHA BO3OYKAEHHH B
TOM WJ/IM HHOM OT[eJsie cepAala, ocobeH-
HO B CHHYCHOM y3Je. DJeKTPOKapaHo-
rpacuss — He3aMeHHMBIH MeTold ¢H-
3HOJIOTHYECKUX W KJIHHHYECKUX HC-
C/lel0BaHMA.

B anekrpodusznoNordud HHTepBad

6 Cxema 3anMCH 3JeKTPOKAPAHOIpaMM B

CAruTTA/MbHbIX OTBEACHHAX (KPYXKKaMH
ofo3Hauedbl Mecrta ﬂpl/leeHJ]eHHﬁ 3J1eK-
tponoB) (no M. II. Pouiesckomy)

S 2 IS

pQ PQ T
R R
_f\“s
PQ f PQ T
I'S [S
> T W '
3

S
7 ANEKTPOKAPAHOrPAMMA KOPOB B CArHT-
Taabubix orsegenuax (IS, IIS, IIIS —

CaruTTalibHble OTBeJEHHS )

Wurepsan R-R .
Whtepean QRST
R R
P 1 ]
WnrepsanP-Q Qs Wutepean | Jinactonmeeckni 0
R nepnoa T-P
Wntepean QRS
? .

Cucronuseckni nepnog  P-T
e

_8 Cxema u3mepenns wuurtepsanos IKI:

nerasi P — 8036yxienune npeacepauit; Q, R,
S — Bo3GyxaeHve kenynoukos; R — Ha-
uaneHas u T — koHeunan (asel BO3GYxne-
HHUS JKeJyL0YKOB
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3. Amnnui'yna ay6uos IKI xopos B carurTansHbix otsejenusax, MB (mo A. H. Ionukosy,

T. B. Unnoautosoii, 1988)

p Q R S T
OrBenenus L J I
[penens HopMaJbHEX KoaeGaHui
[ 0,07—0,13 0,07—0,12 0,43—0,62 0,03—0,40*  0,19—0,28
I1 0,15—0,19 0,06—0,11 0,20—0,42 0,31—0,54 0,29—0,41
11 0,17—0,22 0,03—0,1 ** 0,12—0,26 0,65—0,90 0,35—0,51

* 3y6eu S B I caruTTanbHOM OTBENIEHHH OTMEYAlOT JHUL B KOPos 8—9-neTHero BospacTa.
** 3yGew Q B Il carurranbhom orBegenuH nabawoaaor y 10 % Kopos.

Q — T NpHHATO CYHTATh 3JEKTpHUE-
CKOW CHCTOJIOH; MeXxaHHYecKasl CHCTOJ1a
HAUWHAETCA HECKOJbKO MO03Xe, 4YeM
snekTpuueckass. B szsekTpokapauo-
rpamMe 3J0POBHIX KOPOB HHTEpBAJ
P — Q maurcs or 0,19 xo 0,21 c; un-
tepsan QRS — or 0,07 g0 0,08 c; uH-
tepBal Q — T — ot 0,35 mo 0,39 ¢
(raba. 3).

Panee cuuraJ, uto 6HOTOKU cepj-
La NJoAa KPYMHBIX >XUBOTHBIX 3amu-
caTh OY€Hb TPYAHO, TaK Kak 3TOMY Ipe-
NATCTBYIOT OKOJIONJIOZHbIE BOAbI, HMEIO-
IlHe 3HaYUTENbHOE CONDPOTHBJIEHHE,

Ha kageape ¢usuosorun Mockos-
CKOH BeTepHHapHOH akaleMHH paspa-
6oTaHa MeTOJHMKa perucTpauuu GHOTO-
KOB cepAua BHYTPHYTPOGHOro MJoAa
KOPOBBl C NPHMEHEHHEM OTeYeCTBEH-
HbIX 3/1eKTpo3HUedanorpados (A. I1. o-
aukos, P. C. Bepiunnnna, 1974) (puc. 9).
BbiiH  Hcnonb30BaHb MJaCTHHYATHIE
3/]I€KTPOALI, KOTODblE NPUKAEHBAIH K
KOKe GPIOLIHOM CTeHKH KOPOBHI C npa-
BOH M JIeBOH CTOpPOH. ¥CTaHOBJIEHH
TaKxke GHO3/eKTPHUECKHE XaPaKTepH-
CTHKH CepReHHOH ReATeqIbHOCTH 1044
M IOKa3aTeqd ero ABHrarebHOH ak-
tuBHocTH (M. A. lapunawmsuau, 1980).

3KT nnoaa xapakrepHayeTcs noJ-
HbBIM KOMILJIEKCOM 3Yy6lO0B, NPHCYLIHX
B3POC/IbIM XHBOTHBLIM. ¥ 3-MeCSYHOro
mI0Ja XOpOLIO pasjiHYHM KOMIJIeKC
QRS, y 4-mecAuHOro — mosABJAAETCA
3ybel P, a ¢ 5—6-mecsyHoro sospacra
MOXKHO BHJEThb BCE 3JIEMEHTHI 3JEKTPO-
kapauorpammel. HccaenoBaHue cep-
JIeYHOH [efiTe/IbHOCTH Y OBEl H KOPOB
MOJXHO NMPOBOJHTb C MNOMOLUBLIO (POHO-
kapauorpaguu (H. A. Ypasaes, T. I1. Ho-
BOWHHOB, 1973). ABTOpPBl CKOHCTpYH-
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poBaJH  YCTAHOBKY, [03BOJISAIOLLYIO
perscTpHpoBaTh TOHBI CepaLa Maoaa
martepd. B nocnennue roan nosyuua
pacnpocTpaHeHHe YJIbTPa3BYKOBOH Me-
TOJ HCCJIeIOBaHHA cepila.

BekTop-3neKTpoKkapaAHO-
rpadusn. BKI xapakrepusyer Bek-
TOPHYIO BeJHUYHHY pAa3HOCTH IOTEH-
LLHaJIOB, 3aBHCALLYI0O OT OpHEHTaLHH
3JleKTpH4yecKoro mnoasi cepaua. Ilpu
BO36YXKIEHUH cepllla B TeJe XKHBOT-
HOrO BO3HHKaeT 3JEeKTPHUecKoe HMoJe.
OG6pasyiolleecs noJje MOXHO Mnpea-
CTaBHTb KaK [IMNOJb, XapaKTepH3YIO-
UWHACA BeJUYHHOH W HampasJeHHeM
pesyabTHpylollero Bekropa. JlumoJab
cepxua ¢pOpMHpYeTCs Ha MOBEPXHOCTH
Tejla B pa3/HuHble MOMEHThbl cephey-
HOr0 LUHKJA M 3aBHCHT OT BHIAOBLIX
0coGeHHOCTEH BO36YXKIEHHS MHOKAap-
Ja, a TakXKe CBf3aH ¢ OCOGEHHOCTSIMH
CTPOEHHS CepAlla H PACNONOKEHHS ero
B I'PYJHOH IOJIOCTH.

Takum o6pasom, BKI saaserca
npoeKUHeHd Ha MJOCKOCTb ABYX OTBele-
HHA AMHAMHKH Pe3yJbTHPYIOILEro Bek-
TOpa B TedyeHHe CepAEYHOro LHKJA.
Ilpn nopakeHuu MHOKapjaa pe3y/abTH-
pYIOLLHiIl BEKTOD OTKJIOHAETCS B pas-
JHYHBIX HANpAaBJIEHHAX, UTO JaeT BO3-
MOXHOCTb [JHarHOCTHpOBaTh pAasJ/HuY-
Hile 6OJIe3HH cepjua, MHpHYEM 3TOT
METOJ HMeeT HeKOTOphie NMPeHMYLLecT-
Ba nepei 3JeKTpoKapAHorpaduei.

Hopmanbuasa BKI cocrout us tpex
nereas (puc. 10). Iletis P peructpu-
pyer auHamuky 31 C npexncepnuit. [Ter-
A QRS orpaxaer BO36yXAeHHE XKe-
JAyno4ykoB, neriass T — yracanue BO3-
6yxaeHuit (BoccraHoB/JeHHe o6bema)
xenaynoukos. [Ipu anannse BKI ne-



9 Cxema PaACnONOXEHHA 3INEKTPpOAOB ANA

oTBelenHa  GHOMOTEHUHANOB  cepaua
nnoxa:
0 — o6mas TOuYKa, Jexallas Ha npasoit

GpIOLIHOA CTeHKe, | — TOYKA BeHTpajbiee
Makaoka Ha 15—20 cm; 2 — Touka, pacnoJso-
JKEHHasl 3a Mnoc/aedHHM peGpoM Ha YpOBHe
JIAHKH JIONATKO-NJAe4YeBoro cycrasa; 3 — Tou-
Ka, nexauwas 3a NnocJeiHHM peGepHLIM Xpf-
LLOM MO JHHUH JIOKTEBOTO CycTaBa; 8sepxy —
3KTI, cooTseTcTBYyIOIAA KaXAOMY OTBele-
HHIO (Cse6a — MaKcHMalbHasd aMIUIMTYAa,
cnpasa — MMHMMalbHas aMmiHTyna 3ybua,
4T0 O6YC/OB/JEHO TOJOBHLIM TNpeaneaHHem
naoaa) (no A. H. T'oaukoBy u P. C. Bep-
WHHHHOH)

06X01MMO ONpejeuTb HanpasJeHHe
BpalleHus Jy4ya, 3anuchiBalollero ner-
a0 QRS (BpauleHde netTid, Hamnpas-
JieHHe 3aMHCH ee), TakK Kak focJe 3TO-
r0 MOXXHO 0603HAYHTb HauaJ/bHOE H KO-
HeuHOoe OTKJIOHEHHE H MPAaBHJIbHO Mpej-
CTaBUTb NPOCTPAHCTBEHHYIO JAHHAMHKY
MOMeHTa/bHOro BeKktropa. Kpome Toro,
B HOpPMe XapakTepHhl OMpejesNeHHOe
HampasJ/ieHHe 3anucH metiaH QRS u ee
BeJIMYUHA, BhIpa)KeHHas B MHIJIHMET-
pax WJiu MHJIJHBOJbTAX, a TAKXKe HaH-
6osiblIasi WHPHHA, NeprneHAUKYApHaAs
MaKCHMaJbHOMY BEKTODY.

3anucH fenaloT B 4eTblpex oTBele-
HHfIX, TPH H3 KOTOPhIX PacrnoJOXKeHbl
B OKOJIOCEpPAe4YHOH 06J1acTH H OJHO —
Ha cruHe. B BeTepHHapHOH mpakTHKe
MPHUMEHSAIOT 3/IEKTPOAbI-38XKHMbI, KOTO-
pble HaJeXHO (HKCUPYIOTCA H XOpoO-
IO NMpOBOAAT GHOTOKH cepiua.

Kposocha6xenne cepauna. bosee
10 % xpoBu, npoxoasiieii uepes aopry,

MocTymaeT M0 KOPOHAPHBIM COCydaM
B MblLilbl cepaua. CepreuHas Mbiuina
0coGeHHO YYBCTBHTEJbHa K HeAOCTaT-
Ky KHCJIOpOAa.

Onst  HOpMa/ibHOH  JeATebHOCTH
cepaua cooTHoweHune AT® u AP
JOJIKHO 6biTh paBHO 5:1. T'opMoHHI
IMHTOBHAHOH »Kese3bl H HaANOYeuyHH-
KOB, @ TaKk»e BHTaMHHbI rpynnsl B nox-
JePIKHBAIOT KH3HeJesITeJIbHOCTb Cep-
JeyHOH MblUIUbl HAa ONTHMAaJbHOM
ypOBHe.

Hau6ojiee MHTEHCHBHYIO HAarpysky
BBLITNIOJIHAET JIEBBIH KeJypouex, obecrne-
yuBaowuit 6ecnepe6oiiHoe KPoBocHAb-
JKeHHe BCeX OpPraHoB.

10 'BekTop-KapaHOTpaMMbi:

A — aowain u 5 — KOpOBL
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HHTEHCHBHOCTD KPOBOTOKA B HEKOTOPLIX Opra-
HaxX, MaA B 1 MHH B 100 1 TKaHH

Hannoueunuk . . .. . . . 700
HIuTOBHAHBIE XKeje3bl . . . . . 600
Moukw . . . . . . . . . . . 150
Moar . . . 140

CkeserHas MycxynaTypa BO BpeMﬂ

pa6othl . . 80—100
CkeneTnas Mycxynarypa BO BpeMﬂ

MOKOs . 10—15
Kuineunuk 30—60
[Meuenn 20—50

Koponaphoe kpoBoo6paieHue obe-
crieYHBaeTcst ABYMs CepAEUYHBIMH apre-
PHAMH, OTXO/JAILHMH OT aOPTHl B CAMOM
ee Hayase. KpoBb nmocrynaer B cepiie
rJaaBHbIM 06pa3oM M3 JI€EBOH KOpOHAap-
Ho#l aptepun (mo 80 %). Cocyaucrtbie
KalWaasapsel 06pasyloT TYCTYIO CeTh.
B cepmeunoii mbllile HX B ABa pasa
6osiblie, 4eM B CKEJETHbIX MbIIILAX,
YTO YKasblBaeT Ha HCKIKYHTENbHO
HHTEHCHBHBIA OOMeH BelUecTB B Cepi-
ue. U3 kanuansipoB KpoBb nomajgaer
B NIpaBoe MpeAcepHe uepe3 BEHO3HLIH
CHHYC, a HeKoTopas ee 4acTb uepe3
cocyapl Te6Ge3nss — MHOTOUYHC/IEHHBIE
OTBEPCTHSA [/151 BEHO3HOH KPOBH B Npej-
cepauax u xeaypoukax. Cocyabl Te-
6e3usi NpeAcTaBJAsOT cO60H cHCTEMY,
N0 KOTOPOH oOcCyuUlecTBJseTcs [ONoJj-
HUTeNbHAsl UMPKYJASALUUSA KPOBH, IHU-
Tapilass paboTalUlyl0 MBIHILY CEpA-
ua. B npeacepausix uenoseka oHH HMe-
IOT CTPO€HHe BeH, a B XeJyAodkax
npeAcTaBJ/ieHbl B BHAE H3BHTBIX XO/0B,
rJy60KO MPOHHKAWOIIHX B MHOKap.
B cayuae Goabmio#i ¢usuueckodt Ha-
rpy3kd (y CKakoBBIX JollaaeH) cepi-
lle MOXeT [JOMOJHHTEJNbHO MOJayYaTh
KpoBb uepe3 cocyabl TeGe3aus Herno-
CpeACTBEHHO H3 KeayaoukoB. Cep-
LeyHble YUIKH TOXE HMEIOT BHYTPH
NOJIOCTH, HANOJIHSIOUIHECS KPOBbIO, UTO
crnoco6CTBYET KPOBEHAMONHEHHIO Npek-
cepauii. DTH TMOJOCTH BbIIOJHAIOT
poJib 106aBOYHBIX KaMep cepila. .

Peryasiuusa pa6otnl cepaua. Cepaue
obsagaer B Bbiclied CTeMeHH COBEp-
LLIEHHBIM MeXaHH3MOM MPUCIOCO6AEHHUS
K NOCTOSIHHO MEHSIIOLHMCS YCJOBHSM,
B KOTOPbIX HAXOAHTCA OPraHU3M B [aH-
HbIH OTpe30K BpeMeHH. BeicTpoe H Tou-
Hoe npHcnoco6/eHHe TeMOAHHaMHKH
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K (dakropam cpeibl H YPOBHIO OGMeHa
BELIECTB B OpraHu3Me JOCTHraeTcs
6narogapsi  CJOXHBIM ~ MexaHH3MaMm
HeHpO-ryMopasbHOH peryJsiiuy.

JesaTenbHOCTb cepaua peryaupyer-
C HEPBHBIMH HMIYJbCaMH, NOCTYNAalo-
IUMMH K HEMY H3 LEeHTPaJbHOH HepB-
HOH CHUCTEMbI MO GJYXKAAIOIMM H CHM-
NMaTH4YeCKHM HepBaM, a TaKXKe TyMo-
paJbHBIM NyTEM.

Mexny ueHTpamu O6JaYyXKAaloLIEro
HepBa M cepAlieM HMeeTcsl IBYXHeMH-
poHHas cBA3b. [lepBbie HeHpOHBI pac-
MIOJIOXKEHBl B HpPOAOJTOBAaTOM Mo3re,
a UX OTPOCTKH — aKCOHBI — B HHTpa-
MypaJbHbIX raHrjusix cepaua. 3jech
06pa3yloTcs BTOpBIE HEHPOHBI, OTPOCT-
KH KOTOpBIX HAYT K y31y Kuc — Dae-
Ka, MBILIEYHLIM BOJIOKHAM Hpeacepaui
H aTPHO-BEHTPHKYJASPHOMY Y3Jay.

Cumnaruueckuil HepB nepejgaer UM-
MyJbCHl CepAlly TaKxXe [0 [ABYXHeH-
poHHo#l wUenouke. IlepBule HeHApOHBI
pacrnoJioxkeHsl B 60KOBBIX porax rpyn-
HBIX OTZAEJNOB CIUHHOrO Mosra. Mx or-
POCTKH 3aKaHUMBAWOTCA B LIEHHBIX H
rpyAHbIX cHMMaTtHyeckux yaaax. Oco-
6eHHO MHOrO HepBHBIX BOJIOKOH OTXO-
JMT K CepAly OT 3Be3uaToro raHr-
JIUsl, TA€ pacHoJOXKeHbl BTOpble HeH-
POHBL.

Pasgpaxenue GayKAalollero Hep-
Ba BhbI3bIBaeT 3aMmejeHHe pHTMa GHe-
HMS cepala, Ul TaK Has3blBaeMblH OT-
PHLLATENbHBIH XpPOHOTPONHbLLL 3(hheKT.
OLHOBpEMEHHO YyMeHbLIAeTCA U cHJaa
COKpalleHHH (OTPHUATENbHBIH HOHO-
TPONMHBIH 3(P¢eKT), MNOHHXKaeTCcss BO3-
6yIHMOCTb CEPAEYHOH MBIIULLL (OTPH-
uartejbHLIE 6aTMOTPONHBIH 3¢ dekKT),
YMEeHbIIAeTCA CKOPOCTb MpPOBEAEHHUS
B030yXJeHHA B cepaue (OTpHLATENb-
Hbl  ApoMotponHblit  3¢dekr). Ilpu
CHJIBHOM pa3apakeHHH OJsyKaalollero
HepBa BO3MOXHa MOJHAs OCTaHOBKAa
cepJieuHoH JesiTelbHOCTH, OLHAKO npe-
KpaTHUBIlleeCcsl BHauaJje COKpalleHHe
cepila MOCTENEHHO MOXKeT BOCCTaHO-
BHTbCSl, HECMOTpPS Ha MpoAO/KaloLLee-
cA pasapaxenHe. Takoe siBieHHEe HA3bI-
BAIOT YCKOAb3AHUEM CepOiya H3-TIOL
BJAHSIHHMSA OayxKpamouiero Heppa. [e#i-
cTBHe GJyXIaiOLIero HepBa Ha cepiLe



MOXKeT ObITb NOJAOGHBIM NE€HCTBHIO CHM-
MaTHYECKHX HEpBOB, TO €CTb YCKOPSITh
pUTM cepAua. ITO OGBSCHACTCHA TeEM,
4YTO OTAe/NbHble BOJOKHA OJayXpaamwolle-
ro HepBa, KaKk U CHUMIATHYECKOro, Mo-
pa3Homy JeHCTBYIOT Ha pa6oTy cepiua.

BuiMsiHHe cUMNaTHYECKHX HEPBOB Ha
ceplllle TMPOTHBOMOJOXHO JIeHCTBHUIO
6nyxKpalolux HepBOB. PasapaxeHue
CHMIIAaTHYECKHX HEPBOB BbI3bIBaeT yya-
weHve GUeHHH cepala (MOJOXKHUTENb-
HbI# XpOHOTPONHbIA 3 dekt) (puc.11).
B cocraBe cummnaTtuueckux HepBOB 06-
HapyeHbl CrielHallbHble BOJOKHA, KO-
TOpble YCKOPSIIOT PUTM CEepAEUHBIX CO-
KpallleHHH  (YCKOpHMTeqH cepana —
n.n. accelerantes Cordis).

WM. T1. I1aBaoB meranbHO BbiICHUJ
BJHfIHHE CHMIIATHYECKHX HEPBOB HA
cepAue H [OKasaJj HaJHuHe HepBHBIX
BOJIOKOH, BbI3BIBAIOLIUX YCHJIEHHE Cep-
JleUHBIX COKpalleHuH G6e3 3aMeTHOro
YCKOpEHHSI CepAeyHOro pHTMAa. ITH
HepBHble BOJIOKHA CJAYKAT YCHJIUTENSA-
MH CepleuHOH [efITeJbHOCTH (MOJIOXKH-
TeJbHbIA HOHOTpONHbIA 3¢ dekt). B to
)Ke BpeMsl CUHUTAIOT, UTO OHH SBJSIOT-
¢l B TpOPUUECKUMHE BOJIOKHAMH, TO ECTh
HeHCTBYIOT Ha cepjle MyTeM CTUMYJS-
uuH o6MeHAa BeLlecTB.

TpodHueckoe aeficTBHE YCHIHBAIOLLErO Hep-
Ba cepiua noATBEpXKAETCHA ONbITAMH Ha coGaKax,
JIHIIEHHBIX CHMITaTHYECKOH HHHEpBAUHH. Y ra-
KHX MXHBOTHBIX cepaue He crmoco6HO AJHUTENb-
HO€ BpeMsl COXPaHATH NOCTOAHCTBO cBoei Macchbl,

OHO He MOXKeT c6epera'rb N BOCIHOJIHATH 3anachbl
NMUTATEJbHbIX BELIECTB.

a
I 1

11 CokpalleHuss cepaua NPH PasapameHHH
6nyxpaiowero (A) ¥ cAMNAaTHYECKOro
(F) HepBOB; @ — OTMETKA pa3jApaKeHun

PasgpakeHne cuMnaTHYecKHX Hep-
BOB yJydlllaeT NpoBeleHHe BO30yxae-
HUHA B cepiue (HOJOXHTENbHbIA Jpo-
MOTPONHbIH 3¢ eKT) U NOBbILIAET BO3-
6yIMMOCTb cepaua (HOJIOXKHTENbHBIH
6aTMoTponHblil 3ddekT). DTH Apouec-
cbl 06ecrneyruBaIOTCsi CIIOHTAHHOH Je-
noJisipu3aLuedl KJIeTOK BOAMTENs cep-
JleYHOTO PUTMAa, UYTO K BBI3bIBAeT YCKO-
peHHe mesiTenbHOCTH cepAua. OnHoBpe-
MEHHO YyBeJHUHWBAETCA AMIJIMTYJAA MO-
TEHLHUAJ0B NeHCTBHUS.

BiHsinne cHUMDaTHUecKux H OJ1yXK-
JlaloUIMX HEPBOB Ha Cepjlie HMeeT Bax-
HOe 3HaueHHe B INpPHUCNOCOOJeHHH ero
K Xapakrepy paboTbl, BBINOJHSAEMOH
JKUBOTHBIM. Tax, ecqu y Jomwaau nepe-
pe3arb CUMMATHYECKHH HepB, TO Ceph-
e He MOXeT MPHCNOCO6HTBCA K ObICT-
pomy Gery. ¥YckopeHue coOKpallleHui
oTcTaeT OT (PH3HUYECKOH HArpy3KH, Bbl-
MOJIHSIEMON XHUBOTHBIMH, H, KaK cjael-
CTBHE, BO3HHKAIOT Cepbe3Hble HApYllle-
HUSL B npoleccax KpoBooGpalleHus,
JAblXaHHs U oO6MeHa BeleCTB.

[ymopaJsibHasi peryasiuus AesiTeNb-
HOCTHU cepilla OCYLLEeCTBJSETCH XHMH-
UecKH aKTHBHbBIMH BELIECTBAMH, Bbie-
JISIIOLUMMHCS B KDOBb M JIUM(Y H3 XKeJie3
BHYTDEHHeH CeKpeluuH W I1pu pasipa-
JKEHHH TeX WJH Apyrux Heppos. [lpu

HX OKOHYaHHAX BbIIleJIFIETCH aLIETPIJI-

e————
“XOJ'IHH a IpH pasnpameﬂnn CHMIIATH-

UeCKHX — HOpajJpeHaHuH (CHUMIATHH).

M3 HagnoueuHuKoB B KPOBb NMOCTYynaeTr
aapedanud. Hopaapenanun n anpena-
JIUH CXOJHBI MO XHMHYeCKOMYy COCTa-
By M HeHCTBHIO, OHH YCKOPSIIOT H YCH-
JIHBalOT paboTy cepala, aueTHIXo-

' JIMH — TOPMO3HT. Tupokcun (ropmou

UIMTOBHIHON Kejie3bl) MOBbILIAET 4yB-
CTBHTEJNBHOCTb cepila K [AeHCTBHIO
CUMMATHYECKHX HEPBOB.

Boabuyo poab B o6ecneyeHnH on-
THMAaJIbHOI'O YPOBHSI CEpAeYHOH Jesi-
TEJIbHOCTH HIrPAaIOT 3JIEKTPOJHTHl KPOBH.
[ToBbllleHHOe cOfepskaHUe HOHOB Ka-
JIUSl YTHeTaeT [AeATeJNbHOCTh Cepjla:
YMEHBITAETCH Cua™ CORpalilenuil, 3a-
MeLJISIIOTCA PHTM W MpPOBeAeHHe BO3-
Oy)KJeHHs MO MNpOBOJAILEH CHCTEME
cepAalla, BO3MOXKHA OCTAaHOBKa cepialia
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B Avacroge. MoHBI Kaablysl NOBBIIAIOT
BO36YAHMOCTb H NPOBOAHMOCTb MHO-
Kapla, YCHJAHBAIOT CepleuHylo Jefl-
TENbHOCTb.

B kKaxa0# MbllIEYHOH KJIE€TKe cepi-
1a MOCTOAHHO paboTaloT MeXaHH3MbI
peryJasiuHy  GeJsika, obecney”BaioliHe
coxpaHeHue ee cTpPYkTyphl. IIpn yBe-
JHYEHHH Harpy3ky Ha cepaue, HampH-
Mep mnpH YycusieHHOH pa6oTte, YcKo-
pAETCS CHHTE3 COKPATHTEJNbHbIX 6€1KOB
MHOKapJa, NOsIBAAETCH THNepTpodHs
MHOKapaa (y CHOPTHBHBIX Joluagei).
BcTaBouHble OMCKH, COEIHHSAIOLINE Me-
KAY COOOH KAETKH MHOKapaa, HMeloT
pasanuHylo cTpykTypy. OHH o6ecme-
YHBAIOT TPAHCHOPT HEOGXOAHMMbBIX Be-
ecTB yepea MemO6paHy MHOLMTA,
NMpPOBOAAT BO36YXKJAEHHE C KJETKH Ha
KJETKY, BBINOJMHSAIOT MeXaHHYeCKYIo
¢yHKUHIO, OOBEAHHSAA BCE KJETKH
MHOKapaa B (YHKLUHOHAJAbHBIA CHH-
uuTHH. TTono6HbI# THI MEXKJIETOUYHbIX
B3aUMOJEACTBHH MOJYUYHJ Ha3BaHHe
KpeaTopHbIX CBsi3eH.

BHyTpHK/I€TOUHblIE MEXaHH3MBbl pe-
ryJasiudy o6ecneynBaioT H3MEHEHHEe HH-
TEHCHBHOCTH [JeSITeIbHOCTH MHOKapja
B COOTBETCTBHH C KOJIHUECTBOM KPOBH,
npHurTeKaiouled K cepauny. JTOT Mexa-
HH3M NOJIYYHJ1 Ha3BaHHe «3aKOH cepl-
La» — CHJla COKpalleHHsl MHOKapaa
IPONMOPLHOHAJBbHA CTENEeHH HCXOLHOMU
BEJHYHHBl — AJMHHE MBbILIEYHBIX BOJO-
KOH HWJH CTENeHH pacCTAXKEHHS HX B
MOMEHT AHACTOJEI, 4TO O6ecneuHBaer
HaHOGOMbIUHE NMPHTOK KPOBH K CepALy
(mexanusm Dpanxa — Crapaunea).

PetaekropHas perynsiuua QyHk-
UMk cepaua obecrieuHBaeTCs LEHTPaMH
Npojo/AroBaToOr0 H CHHHHOrO MO3ra,
Kopo#t mogylapu#t (MOTOpHOH H mpe-
MOTOPHOH 30HOH), a TaKXe rumnora-
JaMHuecKol 06]1acTbi0 NMPOMENXYTOY-
Horo Mosra (puc. 12).

PutM u cuna cokpalleHu# cepaua
H3MEHSIOTCA NpPH 3MOLHOHAJBHOM BO3-
6yxIeHuH — sipoqrH, crpaxe. Hamphu-
Mep, Y pbicakoB HalJ/104al0T TaK Ha3bl-
BaeMoOe NpeacTapToBOe COCTOSIHHE, IPO-
ABJASIOLIEECA YyuallleHHeM cepilebHe-
Husl. DTO CBA34HO C Pa3]pa’KeHHEM
THNOTanaMo-rHnopH3apHOd  CHCTEMBI
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12 PedaiextoprHan peryasuMs cepaua:

A — Kopa Goabuworo mosra; 5 -— rumorana-
Myc; B — mpomoarosaTuft Mo3r;, I’ — CriHH-
HoW mo3r; [ — cepuue; / — aapa 6ayxaaio-
wero Hepsa, HAYLLEro K cepauy B NPOAOAIO-
BaTOM Moa3re; 2 — 3Be3fjuaTbii raHrjuii, K
KOTOPOMY HAYT BOJOKHA CHMNATHYECKOTO Hep-
Ba H3 CNHHHOrO MO3ra; § — BTOPOM rpynHOH
CHMNAaTHYeCKHH TaHIIHN; AuHUU TOUKAMU —
MOCTraHIVIHOHApHble BOJIOKHa 6ayXAalolero
HepBa B CepALe; AUNUU NYHKTUPOM — MOCT-
raHrJIHOHapHble CHMNaTHYeCKHe  BOJIOKHA,
HAYLLHE K CePALY; AUNUK CTPEAKAMU — BJHSA-
HHe KOpb 60JbWIOro Mo3ra Ha sapa Gayx-

; naloulero Hepsa H CHMNaTHYECKHE HepBHLle
BOJIOKHA CEepPAEYHOH Mblllbl

H HaANOYEYHHKOB, KOTOPbIe BHIAEISAIOT
B KPOBb KaTeXOJaMHHEL.

Bosiesble pasapakeHus, NOHHXKE-
HHE WJIH NMOBLILIEHHE TeMIepaTyphl BO3-
AyXa BBI3bIBAIOT YCKOpPEHHE HJH 3a-
measedue cepauebuennid. Hanpumep,
NPH MeXaHHYeCKOM pasapaxeHHH 6pio-
WHHBl U KHIWEYHHKA OCTAHOBKA cepAaLa
MPOHCXOJHT NPH CHJIbHBIX yAapax Mo
BEHTPaJIbHOH CTeHKe XKHBOTa (pedJekc
loabrua); addepeHTHbBIE HMMYAbCh
NOCTYNaloT MO YpeBHLIM HEPBaM H yepe3
CIHHHON MO3r K fzpaM GJYyKAALIKX
HEepBOB, a OTCIofa NO 3¢p¢epeHTHRIM
NyTAM HAYT K cepauy.

IMpu ycuneHuH pa6oThbl opraHuama
B YCJOBHSIX BLICOKOH TeMmiiepaTyphl
Bo3ayxa cepaebueHue yuauwaercs 60-



Jlee pe3xo, ueM MpH TakKoH xe pabore,
HO B YCJOBHSIX HOPMa/JbHOH Temmepa-
Typhl. ‘OxJlaxKeHHe OpraHHu3Ma BbI3hi-
BAeT ypexxeHHe pHTMA.

[Ipy HapaBniuBaHMH manbUaMH Ha
riasgHbie 6JIOKH HacTynaer ypexeHue
cepauebuenuit Ha 10—20 ynapos B mMH-
HyTy (pedaekc AluHepa), a ecau Ha-
JIOXKHTb JIOIIAAH 3aKPYTKY Ha NpaBoe
YX0, TO CepAeYyHbld PUTM YCKOpPSETCH.
D10 cBfi3aHO ¢ mepenauell BO3Gyxie-
" HUAl N0 JHUEBOMY HepBY Ha LEHTPhbI
CHMMaTHYeCKOH HEPBHOHM CHCTEMBI.

BaxHoe 3HaueHHe B peryJsuuH
cepua HMeIOT pellenTophl, HaxoAs LU e-
CAl B ONpeJe/NeRHBIX Y4acTKaX KPYMHBIX
KPOBEHOCHBIX COCYAOB (Ayra aopThl,
COHHble apTepHH, YCTbSl MOJMbIX BEH).
Pacnono:xenHble 3ech 6apopeLenTopbl
(npeccopelenTopbl) H XeMOpeLenTapsl
0o6pa3yloT TaK HasblBaeMble COCYIH-
cThie pedJiekcoreHHbie 30Hbl (pHc. 13).
HepBHble OKOHYAHHS LEHTPOCTPEMH-
TeJNbHBIX HEPBOB, PACMOJOKEHHbIE B CO-
CYJHCTOH CTEHKe YKa3aHHbIX apTepHit
M aopTel, NMpeACTaBaAOT coboil mpec-
copeuentopbol. MIx ecrtecTBeHHbIM pas-
ApaKuTeseM IBJSETCA pacTsAKeHHe co-
CYAMCTOH CTEHKH NMpH NMOBBILIEHHH ap-
TepHaNbHOTO JaBJjeHHs. Bo3HHKaOUHH
B pe3yJbTaTe 3TOro MOTOK LEHTPOCTpe-
MHTENbHBIX UMMYJAbCOB, HCXOASIIHX OT
IpeccopeLefiTOpOB, MOBHILIAET TOHYC
sgep 6JyXKAaI0UHX HePBOB, YTO H MpH-
BOAHUT. K 3aMeMJIeHHI0O H Ocaalb/eHHIo
cepaueGuenuii. Ilpuuem uyem cHIbHee
MOTOK LEHTPOCTPEMHUTENbHBIX HMMYJb-
coB, TeéM 6OJblli€ TOPMO3HTCH AEATe/b-
HOCTb cepjala.

['HcTosoruyeck A0Ka3aHo HaMHYHe
peuenTopoB H B C€amMOM cepjile — B
MHOKapJhe, sHaoKapae. Mx pasapaxe-
HUe H3MeHsieT paboTy cepjla H TOHYC
KPOBEHOCHBIX COCYAO0B. B npaBom npea-
CepAHH H y YCTbfl NOJIBIX BeH pacno-
JaraloTCl MeXaHOpeuUenTophl, pearu-
pylolllHe Ha pacTs)KeHHe, BO3HHKalo-
ulee NpH MOBLILIEHHH AABJAEHHS B IO-
JIOCTH MpPeJACepAHs HJIH B NMOJbLIX BEHaX.
LleHTpOCTpEMHUTEIbHBIE HMNYJAbChl OT
3THX pelentopoB 06YyC/JIOBAHBAIOT ped-
JIEKTOPHOE YCKOpeHHEe pHTMa Ccepala.
JlaHHble HMMyJbChl BAHMAIOT U Ha pa-

6oty Apyrux opraHos. Hanpumep, npu
MOBLILIEHHH NABJEHUA KPOBH B JIEBOM
NpeAcepAHH BblIeNeHHe MOUYH NOUKaAMHU
BOo3pacTtaer B 2-—5 pas, BCJEACTBHe
yero yMmeHbliraeTcsi OGbEM UHDPKYJIH-
pyiolleil KPOBH, H O3TOMY HAMOJHEeHHE

' KPOBbIO TNOJOCTeH cepAlla MNPHUXOAHT

B HOpMY.

XeMmopeuentopbl  pa3ipaxaioTcs
ryMOpa/JbHBIM NYTEM MPH H3MEHEHHH
XMMHYECKOTO COCTaBa KPOBH: H3OLITOK
COq, uemoctatok Op W pfa ApPYTHX
BeulectB. B JsieroyHo# aptepud HMe-
IOTCSl peleNTOPHbIE 30Hbl, I0ITOMY NpH
MOBLILIEHHHU B HeH KPOBSIHOTO laBJ/eHHsA
cepAeuHbI pHTM 3aMmeigsercs (pegh-
aexc Ilapuna).

B perynsuuu cepaevyHoOro purtma
MMEIOT 3HaueHHe U CHrHaJbl OT Mpo-
NPUOPELENTOPOB  CKEJeTHbIX  MbIHILL.
[Ipu MbllieyHO# paboTe MNOTOKH 6GHO-

13 Cxema pedaexTopHbiX BAHAHHE HA TOHYC
COCYR0B C PedIeKCOreHHBX COCYAHCTBIX
30H:

| — kapoTHAHBR CcHHYC; 2 — K8POTHAHBIH
Heps; J — ueRTp OayXKIaiollero Hepaa;
4 — runotanamyc; 5 — BosokHa OGayxaalo-
ulero Hepma; 6 — ayra aoprel; 7 — Jenpec-
copHbl#t HepB; 8 — CNHHHOR MoO3r; 9 — CHM-
naTH4Yeckas uenouka, /0 — nocTraHraAHOHap-
Hble CHMMAaTH4eckHe BoJOKHE; [/ — Kkpose-
HOCHBlE COCYAB (MyHKTHPaMH H CTPeaKkamu
noKa3aHo UX pacluiypenue); /2 — rpaduk co-
Kpawenun#t cepiua go #u /3 — nocne pasgpa-
MeHHA 6apOPeUenTopoB KapoTHIAHOrO CHHYca
¥ AyTH 80DPTH
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TOKOB YCHJHBAIOTCSl, UYTO TOPMO3HT
UHeHTphl 6JyXaaiollero Hepsa H BeleT
K yyallleHHI0 cepale6GHeHHH.

Baussue Kopbl GOJbLIKMX MoOJylla-
pHH HA AEATEJbHOCTh cepala NOATBEp-
JKIAAeTCs MHOTOYHMCJEHHBIMH HCCJeN0-
BaHHSIMH C 0O6pa3oBaHHeM YCJOBHbBIX
pedniekcos. Hanpumep, eciu 3BYKOBO#

pa3npaxHTesb COUE€TaTb HECKOJIBKO
pa3 ¢ HajgaBJHBaHHEM Ha [Ivld3HOe
s16J10KO,  BBI3bIBalOIIEe 3aMeaJIcHHEe

pa6oThl cep/lia, TO 3aTeM 3TOT pasapa-
XKHUTeMb W 6e3 HajaBJHBaHUA Ha rJjas
BHI3bIBAET YypexeHHe cepAlLeCHeHHH.

COCYAMUCTAS CUCTEMA

.

JBuKeHHe KPOBH IO KPOBEHOCHBIM
cocyaM — HelnpeMeHHOe YCJIOBHE XXH3HH
KJIETOK, TKaHed M opraHu3ama. [axe
KpaTKOBpeMeHHasi OCTaHOBKAa KpOBO-
obGpalieHHsi, OCOGEHHO B TIOJOBHOM
MO3re, MOXKeT BbI3BaThb rubejib KHBOT-
Horo. KpoBb LHpPKyJHPYET MO 3aMKHY-
TOH CHCTEMe COCY/JOB B HampaBJeHHH
aprepusi — BeHa. llpu nBHKeHHH MO
COCYJHCTOH CHCTEME KPOBb NPOXOAMT
N0 CJOXKHOMY NYyTH — 6OJbUIOMY H
MajJoMy  Kpyry  KpoBoOGpallieHHS.
boavwoit kpye xkposoobpawenus Ha-
YHHaeTCs OT JIeBOT0 XKeJyA0ukKa cepaLa
aopTof, Koropas [NaeT pa3BeTBJEHHS,
nepexojsiiiie B ApPTEPHOJBl, Kamuj-
JSIPbl U BeHbl BCEro Tejaa, H 3aKaH4H-
BaeTcsl AByMs GOJbLIMMH BeHaMH, BHa-
JaloulMMH B NpaBoe mpencepiade. Ma-
Abll  Kpye Kposoobpauienus Havu-
HaeTcsl OT NPaBOro XeJyAouKa Jierod-
HOH apTepHeH, KOTOpas, pa3BeTBJIAACS,
NepexoiuT B KaNUJJIAPbL JEerkux H 3a-
KaHYHBaeTCs JIerOYHbIMH BEHaMH, BIla-
JalolMMH B JIEBOE  Npeicepiue
(puc. 14).

Ilpu paccnabuenuu npencepaui, To
ecTb BO BpeMsl QHACTOJbl, HX T0OJOCTH
HaNoJIHAIOTCA KPOBbIO (JeBoe — apre-
pHa/ibHOH, a TpaBoe — BEHO3HOH).
B MoMeHT cHcTOsBI npencepaHii KPOBb
H3 HHX H3rOHSIeTCS B MOJIOCTH XeJy-
JOYKOB, @ B MOMEHT CHCTOJbI XeJay-
JIOUKOB OHa MOCTYNaeT B a0PTAaJbHYIO
CHCTEMY: JIETOUHYIO apTepHio H aopTy.
JleroyHas  aprepusi — eIHHCTBEHHAs
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apTepusi B OpraHH3Me, IO KOTOPO#
TeyeT BEHO3Hasi KPOBb H3 NPaBOro e-
JyAOYKa B Jlerkve, a JeroyHasi BeHa —
eIMHCTBEHHasl, MO KOTOPOH TeueT
o6GoralieHHas KHCJIOPOAOM apTepHasb-
Hasl KpOBb H3 JIETKHX B JieBO€ Nped-
cepane.

KpoBenocubie cocyan. Aprepuu
noApas3AensiioT HA [ABa BHAA: apTepuu
3JacTHYECKOro tuna (aopra, JerouHas
aprepusi), y KOTOpbIX B cpeiaHel 060-
JIOUKe npeobsaajaloT  3jacTUYECKHe
BOJIOKHA, M AapTEPHH  MBLILIEYHOTO
THIIA — BCe OCTaJ/bHble apTepHu, obe-
CreurBalollHe OpraHbl U TKaHH apre-
pHaJbHOH KpOBbIO. BeHHl MO CTpoeHH10
CXOZHbBl C apTepHsIMH, HO HX CpeiHss
060/104Ka 3HAYHTEJNbHO TOHbIIE, H OHH
HUMeIOT KjanaHbl, IpensiTcTBylouue o6-
paTHOMY TOKY BeHO3HOH KpOoBH. CTeHKH
Kanu/JIfIpOB COCTOSIT U3 OJHOTO CJIOf
3MMTEHS U 3Be3AUaThIX K1eTok Pyxe,
BbINOJIHAIOLLHX COKPATHTEJbHble PYHK-
LLHH.

JBHKeHHe KPOBH IO KPOBEHOCHBIM
coCyllaM OCYLIEeCTB/SIETCA B COOTBeT-
CTBHHU C 3aKOHaMH THIAPABAHKH H THJ-
POAMHAMHKH. Y4eHHe O [BHXKEHHH
KPOBH ' (reMOZHHAMHKa) OCHOBAHO HAa
(H3HUECKHX SIBJICHHUSIX IBHKEHHS XKHJ-
KOCTeH B 3aMKHYTHIX cocyAax. ['emo-
JHHAMHKA ompejensieTcst JBYMs CHJa-
MH: [aBJeHHeM, MOJ KOTODbIM XXHUA-
KOCTb JBHXKETCS, H CONPOTHBJEHHEM,
KOTOPO€ HCNBLITHIBAET >KHAKOCTb BCJEA-
CTBHe CBOEH BSI3KOCTH, TPEHHS O CTEHKH
TPYOKH H BHXPEBbIX OBHUXKeHHH. [lBHU-
JKyUeH CHJIOH KPOBH CJYXKHT PasHOCTh
NaBJeHHH, BO3HHKAOUIAfd B HayaJje
H B KoHUe Tpy6ku. OTHolleHHe pas-
HOCTH J1aBJIeHHH K BO3HHKAIOLIEMY NPH
9TOM  CONPOTHUBJEHHIO  ONpelpenasieT
006bEM KHUIKOCTH, NpPOTEKAWUIeHd 1o
KPOBEHOCHOMY COCYNy B €AHHHLY Bpe-
MEHH. DTy 3aBHCHMOCTb MOXHO Bblpa-
3UTb POopMysaMu

_ P—P;
Q= R

r=bi=P

’

rae Q — o6bem XKHIKOCTH; P;— Py — pasHocTh
JaBJIEHUH B HavaJe H B KOHLe TPyOKH; R — co-
NPOTHBJIEHHE MOTOKY.
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OTH ypaBHEHHUS 03BOJSAIOT CAENATh
BaXKHble pacyeThl MO TreMOAHHAMHKe,
C. HX nOMOLUBIO MOXHO ONpEIeJNHThb
nepugepHYecKkoe COMPOTHBAEHHE [ABH-
JKEHHIO KPOBH B KPOBEHOCHBIX COCYyJAax
MaJioro ¥ 60JBLIOTO Kpyra KpoBooGpa-
weHnss. i 3TOro HyXHO 3HaThb Be-
JHYKMHbl AaBJIEHHS B Hauyaje H B KOHIle
Kax<A0ro H3 KPyroB KpOBOOGpALlEeHHs
¥ 0o6beM KpOBH, KOTOpasi NOCTYynuja
H3 XKEeJYJOUKOB CepAla B COCYAHUCTYIO
CHCTEMY H BO3BpaTuJachk K npeacep-
JHAM,

O6beM KpOBHM, npoTeKalolled 3a
e[MHHLY BPEMEHH uepe3 aopTy HJH
MoJyl0 BEHY H uyepe3 JEroysywo apre-
PHIO HJIM JlerouyHble BEHbl, OJHHAKOB.
KosHuecTBo KpoBH, OTTeKawolel OT
cepaua (B HOpMe), COOTBETCTBYET NPH-
TOKy €e K cepiuy (Tak HasblBaemblil
BeHO3HbIH Bo3BpaT). Ecain Hapywmaercs
OJHH H3 KJaNaHoOB (HEZOCTATOYHOCTb
MHTPAaJIbHOTO OTBEPCTHS HJH KNanaHoB
aopThi), TO reMOZMHAMHMKA Hapylia-
eTcs.

B nBHXKeHHH KDOBU HMeeT 3HaueHHe
3JaCTHYHOCTb COCYAHCTBIX CTE€HOK. XO-
pOLIO Bblpa)XeHHblE YNpyrHe CBOHCTBa
aopTbl W aprepuit ofecneyuBalOT He-
npepbIBHbIA TOK KPOBH MO Bcedl cocy-
IHCTOH cHcTeMe.

Bo BpeMs cHCTO/BI cepAlle pa3BH-
BaeT KHHETHUYECKYIO YHEpruio, KoTtopas
pacxoayercss Ha BHIGPOC KPOBH H pa-
CTSIDKEHHE aopThl M MpeBpauiaercss B
SHEPrHI0 3JacTHYECKOr0o HalpsiXKeHHs
apTepHaJbHbIX cTeHOK. CHsla anacruye-
CKOT'O Hanpsi>KeHHs COCYLOB NMOAAEPKH-
BaeT KPOBOTOK BO BpeMsl JHacCTOJIBI.

D/NeKTPOKHHETHUECKHE FBJICHHS B
JABHXKEHHH KPOBH OGYCJIOB/IHBAIOT BO3-
HHKHOBEHHe 3apsila MexXJy BHYTpeH-
HeH W Hapy)>XHOH MOBEPXHOCTSIMH CO-
cyda. DTa pa3HOCTb NMOTEHLHAJOB TeM
6o.bllie, YeM Bbillle CKOPOCTb ABHXEHHS
KpoBH. JIBH)KeHHe KPOBH yCKOPSIET Npo-
HHKHOBEHHE I0JIOXKHTEJbHO 3apfXKeH-
HbIX HOHOB, OCOGEHHO KaJblHA, H3
npocBeTa cOCyAa B COCYAUCTYIO CTEHKY
(B. A. ToBbipHH).

ApTtepHaabhbiii nyabc. [Ipu cokpa-
IEHHH >KeJYyJOYKOB BO3HHMKAIOT DHT-
MHYecKHe KoJie6aHHs apTepHaJjbHbIX

CTEHOK, BbI3BaHHBIE CHCTONHUYECKHM 10~
BbILIEHHEM [ABJEHHS B apTepHAX. JTH
PHTMHUecKHe KoJie6aHusl apTepHallb-
HbIX COCYJIOB Ha3blBAlOT apTepHaJ/bHbIM
NyJabCOM.

[TynbcoBast BoiHa o6pa3yeTcs B MO-
MEHT TNOBLILIEHHS [aBJIeHHst B aopre,
4TO MO BPeMEHH COOTBETCTBYET H3rHa-
HHIO KPOBH H3 XeaynoukoB. OHa pac-
NPOCTPaHAETCA CO CKOpOCcThio 5—8,
a B nepudepHUYECKHX apTepusx —
6—12 wM/c. [Tlyabcausio aprepuit
MOXHO OILYTHTb NPHKOCHOBEHHEM K
J1060d AOCTYNHOH aprepHu: Yy Jolua-
el — K Hapy»KHOH MOAYeNIOCTHOH, Y
KOPOB — K JIHLIEBOH, Y MEJKHX >KHBOT-
HBIX — K Oe/peHHO# H maJblLEeBOH ap-
TepHAM. Y KpPYMHOro poratoro cKorta
H Jowajed nyJjbC XOPOLUO MPOLLYMHbI-
BaeTcsl Ha XBOCTOBOM aprepud. Ha sty
apTepHIo JIETKO HaJOXHTb MAaHMXEeTKY
Al HMCCJAEAOBaHHS  apTepHaJibHOro
JlaBJIeHHS.

Perucrpauuio nynbca y »XHBOTHbBIX
ocyulecTBAAIOT rpaduuecku (c¢urmo-
rpagusa) uJIH 60Jiee TOYHBIMH 3J€eK-
TPOHHBIMH NPHOGOPAMH — MYJIbCOTAXO-
MeTpaMH, a TakKike paaHoTeJeMeTpH-
yecKHMH cnocob6amu. IlyabcoBas Kpu-
Basl XapaKTepH3yeTcsd ABYMS OCHOBHbI-
MH KOJIEHaMH: MOABEMOM KPUBOH (aHa-
KpoTa) H ee CIycKoM (KaTakpora).
[Tonvem nyabcoBOH BOJIHBI 0GYyCJOB-
JIeH NOBhLIII€HHEM apTepHasibHOTO [aB-
JIGHHs1 H COOTBETCTBYIOUIAM €My pac-
IIHPEHHEM COCYJHCTOH CTeHkH. B wmo-
MEHT cllycKa KpHBOH MOSIBJSIeTCS BTO-
PHUHBIA, HJIM OHKPOTHYECKHH MOABEM
1 o6pa3yercsl Tak HasblBaemMas WHUHU-
3ypa, HaH BoleMka. OHa BO3HHMKaer
BCJEACTBHE 06pPAaTHOrO TOKa KpPOBH
110 KPYNHbIM apTepHsM Has3al K JIeBOMY
XKeJYNOUKY, HO MNOJYJYHHbIH KjanaH
aopThl B 3TOT MOMEHT YK€ 3aKpHIT.
KpoBb oTpaxaercss oT Hero, Bhbi3blBas
BTODHYHOE pAacTAXKEHHe COCYIHCTOH
CTEeHKH.

Yem GoJiee pacTsXKHMa CTEHKa H
YyeM Bblle BS3KOCTb KPOBH, TeM Mej-
JIeHRee pacnpocTpaHsieTcs H TeM GbICT-
pee ocaabeBaet nyJbCoBas BosHa. Tak,
Y HHXKHEro KOHLa GpIOLHON aopThl yKe
HeT JMKpOTHueckoro noabema. Cko-



pOCTb - MY/IbCOBOH BOJIHBI BO3pacTaeT
NPH YMEHbIUEHHH DACTAMXKHMOCTH apTe-
pui (Ha noYBe THNEPTOHHH, CKJIepo3a
COCYZOB).

Benunlit nyanc. Ero peruncrpupyior
B KPYOHBIX, OJH3KO pPaCHOJOXKEHHBIX
K cepaly BeHax (mojble H sipeMHble
Betbl) . OH o6pasyercs BCJAeACTBHE 3a-
TPYAHEHHOIO OTTOKa KPOBH H3 BeH K
cepAlLly BO BpeMsl CHCTOJIBI npeacepau
H KeJyJouykoB. B MOMEHT cHCTOMB
XKeJyLOUKOB faBJleHHe BHYTPH BeH IO-
BbILLIAETCHA, M TNPOHUCXOAHT KoseGaHue
HX CTEHOK. JTH KojebaTesbHble JBH-
XEHHAl Yy KPYINHBIX KHBOTHBIX MOXHO
Ha6J1I04aTh U 3aperucTpuposath (Pae-
6orpagus).

Ha ¢uaeGorpamme oTMe4aloT TpH
3y6ua. OanH 3y6el BO3HHKaeT B pe-
3yJbTaTe CHCTOJBl TNpeAcepauil, npy-
roi — oGYC/OBJIEH TOJYKOM COHHOM
apTepHH, Jexauel pALOM C fPEMHOH
BeHOH, moJjioruil 3ybel cBfi3aH ¢ pac-
WwHpeHHeM CTeHKH BeHbl. BeHHbIi myabe
HMeeT AHarHoCTHYecKoe 3HaueHHe MpH
HEKOTOpBIX GoJsie3HAX cepiua.

Jlapnenne kpoBH. B aprepHsix oHO
3aBUCHT OT o6beMa KpOBH, MOCTynalo-
el M3 cepala, H OT CONPOTHBJIEHHS
OTTOKY KPOBH B MeKHX apTepHusix, ap-
Tepuonax M Kanuaaapax. Ilpu BinBa-
HHM XXHBOTHOMY KPOBH B apTEPHIO KpO-
BAiHOE JaBjeHHe OyleT TMOCTeNeHHO
yBEJIHYHBATLCSH, YTO CBSI3aHO C YBEJH-
yeHHeM MHHYTHOro o6beMa KpOBH, H
Hao60pOT, yMeHblIeHHe AAHHOro 06b-
eMa, HanpuMep NMpu KpOBOMOTEpe, MPH-
BEIET K CHHXXEHHIO apTepHaJbHOro
JaBJIEeHHS.

[Mo ™Mepe ypaneHua aprepuii oT
cepaua JAaBjeHHe B HHMX CHHXAaercs.
3710 06BSACHAETCST TEM, YTO YaCTh 3HEp-
THH PacXOJdyeTcsl Ha IPeojoJIeHHe CO-
MPOTHBJIEHHA OTTOKY KPOBH uepe3 BCIO
COCYAHCTYIO CHCTEMY OpraHH3Ma, MpH-
yeM 10 Mepe NPOLBHKEHHS] KPOBH yepes
apTepHO/bl H KaNHJIAPH K BEHHbIM
KanuaasipaM JaBJjeHHe NocTeneHHo na-
naer no 10—15 MM pr. cT.

Kpossinoe aaB/ieHHe M3MEPAIOT MaHOMeTpa-
MH HJH KPOBSIHLIM CHOCOGOM (B 3KCNEpUMEHTe).
Onpeneneﬂue KPOBSIHOrO JaBJ€HHA MaHOMeTpa-

MH OCHOBAHO HAa MCCJENOBAHHH MYJabca HJH
BHIC/YIIHBAHHH COCYIMCTBIX TOHOB (3BYKOBOH

meton H. C. KopoTkoBa), Bo3HMKaOWUX NpH
Ha/IOXEeHHH Ha NpeAIvIedbe MaHXKeTKH, B KOTO-
PYI0 HAKauMBalOT BO3AYX. B HeciaBnexHo#
apTepHH 3BYKH 06bl4HO orcyrerByloT. Ecau caa-
BHTb €e C [MOMOLIbI0 HAaKauaHHOH MaHXKEeTKH,
a 3aTeM NOCTeNEHHO BEIMYCKAaTb BO3AYX, TO B
MOMEHT, KOria [aB/ieHHe B MaH)XeTKe CTaHer
YYTb HHXKE CHCTOJIHYECKOro, MOSIBHTCA AYIOLIHH
3BYK, Y4TO YKa)XXeT Ha ypoBeHb MaKCHMaJbHOro,
WIH CHCTOJNHMYECKOro, AaBneHus. McuesHoBeHue
3ByKa GyleT COOTBETCTBOBATb MHHHMMaJbHOMY
AasjeHHl. Jlap/ieHHe MOXHO H3MEpHTb C Mo-
MOLLBIO MaHXEeTKH, HaNOXEeHHOH y OCHOBaHHA
XBOCTa, NPOLLYNBIBAs MyJabc HHXKe ee. [lis 3Toro
H3 HaKa4YaHHOH MaHXXeTKH NOCTeNeHHO BHINY-
CKAlOT BO3/yX; MOKAa3aHHS MaHOMETPAa B MOMEHT
BO3HHKHOBEHHS NY/bCca HHXKE MaHXeTKH OyayT
COOTBETCTBOBATb BEJIHYHHE CHCTONHUECKOTO AaB-
JIEHHSt B apTepHH.

Bosee TouHble pe3ysabTaThl MOJYYalOT MpH
M3MepeHHH JaBJeHUS KDOBM NPHOOPOM — 3JeK-
TPOHHBLIM H3MmepuTeseM JnasaeHusa (3UI-1).
KpossiHoe naBneHHe MOXHO 3apPerHCTPHPOBATH
M C MOMOIIBIO PTYTHOrO MaHOMeTpa ¢ Trpadu-
4eCcKO} 3amHChbIo.

[Toabem KpPOBAIHOTO [AaBJIEHHA B
aprepusix BCJAEANCTBHE CHCTOJIbI XKeay-
JAOUYKOB XapaKTEepH3YET MaKcumaibHoe,
HJH CHCTOJHUYECKOe, naaBJjieHHe. Cnan
JaBJIeHHS BO BpeMs AHACTOJIbI COOTBET-
CTBYeT J[JHACTOJHUECKOMY HAaBJI€HHIO,
HIIR MUHUMAAbHOMY. Pasnoctb MEXIY

" CHCTOJIMYECKHM M JAHACTOJIHYECKHM
jgapjeHdeM (amMnautyha xoseGaHui
faBJjieHus1), Ha3blBaeTCsl NYAbCOBLIM

dasaernuen. OHO NPONOPLUOHANBHO KO-
JHYEeCTBY KpPOBH, BbiGpacbiBaeMoin
NpH CHCTOJE, B XapaKTepH3yeT BeJIH-
YHHY CHCTOJIHYECKOro o6bemMa. ITH TPH
BEJIMYHHBI — MAKCHMaJIbHOe, MHHUMAaJb-
HOe M NYJbCOBOE [aBJIeHHE KPOBH —
Ba)KHble TOKa3aTteau (U3HOJOrHYe-
CKOrO COCTOSIHUSI Bceil cepiedyHo-cocy-
JHUCTOHM CHCTEMBL U JESTEJbHOCTH Cepl-
114 B JaHHbIH nepuoa BpeMend (tabi. 4).

4. Cpe;ume MOKA3aTeAH CHCTONHYECKOro
H AHACTOAHYECKOro NABJACHHUN Y XHBOTHHIX,

MM PT. CT.
Buan papieHus
JKusort-

Hble Aprepun cHcTo- | AHacTo-
Jauye- .| JHde- ggggé
cKoe CKoe

Jlowaak 3ansicTHas 172 123 49
Co6aka  DBexgpennas 150 90 60
KopoBa  XBocrosas 98—128 69—99 29
CBHHBSA 3anscTHan 139 99 40
Osua Benpennasn 151 114 37

59



BesnuvHa KpOBSIHOrO  jaBJIeHHS
3aBUCHT OT Bo3pacTa. ¥ KopoB 2—5 jier
CHCTOJIHYECKOE [aBJ/eHHe B XBOCTOBOH
aprepuu cocrabasger 107—120 MM pt.
CT., B Bo3pacre 8—12 JeT npu tex xe
ycaoBusix — 123—128 MM pr.  cT.
Y cresbHBIX KOPOB KPOBSIHOE JaBJIEHHE
uHOraa nosbiaercs a0 230 MM pT. cT.,
4yTO He0/aronpHATHO CKa3blBaeTcs Ha
JKU3HEeLeATeJbHOCTH MJIOJA, KOTOPbIH
MOXET PpOJHUTbCA B COCTOSHHMH ac-
¢ukcun (P. C. BepiunHuHa, 1974).

Y cBuHell B BO3pacTe 40 2 JIeT cH-
CTOJIHUECKOE [ aBJeHHe Ha XBOCTOBOH
apTepuH  COCTaBJsieT B  CpEJHEM
133 MM pT. cT., Yy cBHHel 4—5 JjieT oHO
yBesqnuuBaetcs a0 153, a y 6ojee cra-
pbIX XXHBOTHbIX — 10 164 MM pT. CT.

Y MeNKHX KHUBOTHBIX CHCTOJHYE-
CKO€ M JHACTOJIMYeCKoe JaBJjeHHe Ha-
XOAHTCA NPHOJMU3UTENBLHO B TEX Ke Ma-
pameTpax, UTO M Y KPYMHBIX XKHBOTHbIX.
Hanpuwmep, y KaHapeek, KpbiC U roay-
6e#l cHCTOJNIMYeCKOe [aBJjeHHe KoJges-
Jaercsl B npenesaax 135—220, a auacro-
anveckoe — 154—138 mm pr. cT.

[TaneHue apTepHasbHOTO AaBJeHUS
MO>KeT NPOU30HTH BCJAEACTBHE YMEHbL-
LIeHHs1 BO3BpaTa KPOBH K Cepiuy H,
C/1€40BaTebHO, CHHXKEHHS MHHYTHOTrO
o6bemMa KpOBHM, BbibpacbiBaeMOH cepi-
ueM. DTO NPOUCXOAUT NMPHU PACIIHPEHHH
KanulJsipHOro M BEHO3HOro pycaa |
CKOMJEeHHH B HHUX KpoBH. [loBblieHue
cogepxahuss CO; B KpPOBU BBLI3BIBAET
NnajeHHe [aBJeHHSI KPOBH INPHOIH3U-
TeJlbHO Ha 20 MM pT. CT.

®usnueckass pabora crnocoGCTByeT
YBEJHUYEHHIO apTepHatbHOrO [aBJeHHs
NPeHMYyLIeCTBEHHO 3a CuYeT YCHJEHHSH
pabotel cepaua. Cucremaruueckas
¢H3uuecKass TPEHUPOBKA MNPUBOIHT K
YCTOIUHMBOMY MOBBILIEHHIO apTepHaJb-
Horo paamJjeHusi. CHHUXKeHUHe TeMmIepa-
Typbl BO3/yXa TaKXKe COMPOBOXKAAeTCs
NOBbILIEHHEM apTepHaJbHOTO AaBJEHUSA
BCJIEJCTBHE CYXKEHHSI COCYJOB KOXH.
[laBsieHyie KPOBH YBeJHUHBARTCSA C BO3-
pacTtoMm, UTo CBfI3aHO ¢ MOTepel 3ja-
CTHUHOCTH KPOBEHOCHBIX COCYJOB.

JlaBjeHHe KpPOBH B BeHax, pacno-
JIOXKEHHBIX B IPYIHOH MOJOCTH, MOYTH
paBHO aTrMochepHOMY M 3aBHCHT OT
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a3l AbixaHusa. B BeHax, Jexaluux
3a mnpejenaMH IPYLHOH MOJOCTH, AaB-
JeHue paBHO 3—10 MM pr. cT. ¥ cobak
BEHO3HOE JaBJIeHHE B NpaBOH ApeMHOH
BeHe cocraBasier 0,1 MM pT. cT., a B
aepod — 0,5, B nmepeaHed  noJioH
BeHe — 3, njedeBod BeHe — 3,9, uue-
Boii BeHe — 5,1, Bene Cadena —
7,4 MM pr. cT. B 6osblIMX BeHax OHO
Ha 2—6 MM pT. cT. HHXe aTmocdep-
HOTO JaBJjieHHusl (OTpuuaTeNbHOe faBJe-
HHUe).

Huskoe naBneHne B BeHaxX He MOXeT
CIYXKHUTb CHJIOH, ofecrneudBalouledl re-
MOJHHAMHKY, TNO3TOMY 3j1ecb JeHCT-
BYIOT Apyrue (akTopbl: IpHCACLIBAIO-
Liee BJAHUSAHHE TPYAHOH KJETKH, KOoria
NpH BJOXe PpaCLIHPSIOTCH JEerkue Hu
OJHOBPEMEHHO KpYyMHble MOJble BeHbI;
COKpallleHHs] MYCKYJIOB, BBXKUMAIOIlIHe
KPOBb M3 BeH; KJlalaHbl BeH, CHOCO6-
CTBYIOLIHE OJHOHAMPABJEHHOMY KpO-
BOTOKY K cepauy. BospeficTBHe abixa-
TeJbHBIX JBHMKEHUH Ha BEeHO3HOe Kpo-
BOOOpALeHHEe HAa3bIBAIOT OblxATEAbHbIM
HACOCOM.

CkopocTb KPOBOTOKA. B pasHuHbIX
COCYAaX CKOPOCTb KPOBOTOKA HEOJHHA-
KOB&, 4YTO CBfI3aHO C CyMMOH jwua-
METPOB BCeX BeH U aprepui. Juneii-
HAA CKOPOCTb KPOBOTOKA — MYTh, NPO-
XOJIMMBIH yacTHLEelH KpOBU B | ¢, — BO3-
pacraer ot nepucepuu K cepauy. ¥ so-
Hajgd BpeMsl MNOJHOro Kpyroo6opora
KpoBH coctaBgsieT 40 ¢, y cCBHHeHA H
Ko3 — 13, y kponukoB — 8 c. CkopocTb
KPOBOTOKa B KanWJIsipax NPUMEPHO
B 2—3 pasa HHXe, yeM B apTepHsix,
4YTO CBSI3AHO C CYMMAapHOH BeJIMYHHOH
JMaMeTpoB Bcex Kanuaaapon. O6uini
ux auamerp B 600—800 pas Goabile,
4eM aopThl, IO3TOMY CKOPOCTb JABHIKe-
HHSI KPOBH B KalHJAAPaxX 3HAUYUTEJbHO
menbuwe — o 0,3—0,5 wmm/c. Cym-
MapHasl Be&JIMUUHA AMaMeTPOB BCeX BeH
npubauXKaercss K. AHAMETPy aopThl, B
pesy/bTaTe 3TOr0O CKOPOCTb ABHXKEHHSA
KPOBH B BEHaXx BHOBb B0O3pacTaer.

Hapsiny ¢ JuMHel#HOH CKOpPOCTbIO
HYXKHO YYHTHIBaTb eule U OGBEMHYIO
CKOPOCTb KDOBOTOKA, HW/IH BeAUHUHY
kposoroka. OHa 3aBUCUT OT TOrO, Ha-
CKOJIbKO Pa3BHUTa COCYIHCTas ceThb B




JAHHOM OpraHe, ¥ OT pa6OThl 3TOTO
opraHa. CKOpOCTb KpPOBOTOKA MOMKHO
ornpeaensiTb ¢ NOMOLUBIO BELLECTB, He-
MOCPEACTBEHHO BBOJUMBIX B KpOBb
(uMTHTOH), UKW GoJiee TOUHBIM YJbT-
pasBykoBbIM cmoco6om. [das storo K
apTepuy Ha He6OJbILIOM PacCTOSHUH
MPHKNAaABIBAIOT JBE MaJIeHbKHE METaJl-
JH4YeCKHe TIaCTHHKH, KOTOpble npeo6-
pasyloT MexaHHUeckHe Koje6GaHHUA B
3J€KTPHUYECKHEe, H Haob0pOT — 3JjeK-
TpUUECKHE B MeXaHH4YecKHe. DTHM CIo-
coboM Mo mnokasaHusaM npubopa BHI-
YHCJSIOT CKOPOCTb KPOBOTOKA.

CKopocTb KPOBOTOKAa B mnepupepH-
YeCKHX BeHax cpefHero KajH6pa co-
crapasier 7—14 cM/c, B MOJBIX BEHAX
HecKoabko Gosibuie — 20 cm/c. B apre-
PHAX CKOPOCTb KPOBOTOKA 6oJiblile, 4YeM
B BeHax, W cocTaBasier 30—44 cm/c,
B MOMEHT H3THAHHS KPOBH H3 CepA-
ua — 1, magasi K KOHLY AHACTOJIbI
1o 0 cm/c.

B opraHusme CebCKOXO3SIACTBEH-
HbIX JXHBOTHBIX HACYHTBIBAIOT MHOrO
MHJIJINApA0B Kanuaasipos. [JanHa Kax-
jporo kanuaaspa — 0,3—0,7 MM, nua-
MeTp — 6—8 mkM. Benuuuna, ¢opwma
H YHCJIO KaITHAJISIPOB B Pa3HBIX OpraHax
HEOJMHAKOBL!, YTO CBSI3aHO € 0CObeH-
HOCTSIMH CTPYKTYPbl H (YHKLHH Opra-
HOoB. Yem Bhlile ypoBeHb o6MeHa Be-
IECTB B TKaHH, TeM OoJblie B Hell
Kanuaasipos. B cepom BelllecTBe Mo3ra
ceTb KanuuispoB GoJjee rycras, ueM
B GesioM.

Kanuanspsl noapasnejsior Ha ABe
TPYNMBl: NepBble — MarucTpaJjibHble —
06pasyloT KpaTuaMlIHA NyTb MeXAy
apTepHosaMH M BeHyJaMH, BTOpble
npeActasnasloT cob6oi GOKOBbie OTBET-
BJIEHHSA OT MATUCTPaJbHBIX KaNHJIJISPOB
H - 06pas3yioT KanuJasipHble  CETH.
HmMeloTcsl TakKe KanuaIsApbl, KOTOpble
colepkaTr TOJbKO TJaasMy,— mJjas-
MmaTtuyeckHe. CKOpPOCTb KpOBOTOKa B
MarucTpa/tbHbBiX KalWaJAsipax Bblllle,
ueM B KanuaaspHo#l cerH. OHM BhHINOJ-
HAIOT BAXKHYIO pPOJib B pacnpefeneHHH
KPOBH B KaNWJUIAPHOH cerH, obecne-
YHBAs MHKPOLMPKYJISIHIO.

B 1mokoe B TKaHAX KPOBb TeuyeT MO
BceM Kanuanspam. [lpubauautens-

HO '/3 HX MOJIHOCTBIO (BPEMEHHO) Bbi-
KJI0ueHa M3 KpoBoobpalleHus. Bo spe-
Msl MHTEHCHBHOH paboTbl OpPraHoB, Ha-
NMpUMED MPH COKPAlLeHHH MBILIL, CeK-
peuud Kese3, BCJAEACTBHE YCHJIEHHSA
oOMeHa BelLecTB, YHCA0 (YHKUHOHH-
PYIOLIMX Kanmu/JJspOB BO3pacTaer.

B HEKOTOPHIX yuacTKax KOXH, Mou-
Kax, JIETKHX UMEIOTCSl HEeMoCpeACTBeHHble
CcOoelMHEHHs] aprepHos W BeH. Takue
COeJIMHEHHS Ha3blBAIOT APTEPUO-BEHO3-
HoiMi anacromodamu. OHH  HrpaioOT
BaXKHYIO POJIb B PeryJ/silMi Kanujjsp-
HOro KpoBooGpauleHusi. B 06bIUHbIX
YCJOBHAIX apTEepHO-BEHO3Hble aHAacTo-
MO3bl 3aKPBITHL U KPOBb TeueT uepes
Kanuaasipayio cetb. [lpu noBbilleHHH
HJIM TIOHHKEHHH BHelIHeHd TeMiepaTypbl
apTepHO-BEHO3HbIE AHACTOMO3bl OTKPHI-
BAlOTCHA, B pe3yJibTaTe Yero KpoBb He-
MOCPEACTBEHHO MOCTYIIAeT U3 APTEPHOI
B BeHy. Takum o6pa3om npenoTBpa-
uiaeTcsl MeperpeBaHHe WJM OXJaxKie-
HHe OpraHM3Ma.

HenpepbiBHbIH KPOBOTOK B Kamuj-
JAsipax o6yc/oBJ/HBaeT pa3HUUY B AaB-
JIEHHH B Hadaje apTepHo. H B KOHIe
HX, NpuH nepexoge B BeHnl. Ha apre-
pHaJbHOM KOHlle KanuaJspoB JasJe-
Hue paBHo 30—35, a Ha BEHO3HOM —
15 MM pr. cr. [Ipu paciunpesudu npH-
BOAALUKX apTepHH AaBJeHHe B KaniuJ-
JAspax MOBBILIAETCH, a MPH HX Cyxe-
HHH — MOHHXKaercs.

Pacnpepenesne  uupkyJupylouei
KPOBH H KpoOBsiHOe aeno. B mnepuon
(HU3UUeCKO! HArPY3KH HA Ty WJH ApY-
TYIO CHCTEMY OpPraHH3Ma WJIH NpH ycH-
JeHHH (H3HOJOTHYECKHX (QYHKUHUH Op-
raHOB MPOUCXOAXT MepepacrnpejeseHne
KpoBH. OHO BO3HHMKAET H IPH BJHUSHHH
Ha OPraHH3M BbHICOKOH MJIM HU3KOH TeM-
nepatypsl Bo3fyxa. Hanpumep, B npo-
liecce MHulleBapeHHsl yCHIHBAeTCA pH-
TOK KPOBM K BHYTPEHHHM oOpraHam H
OJHOBPEMEHHO YMeHbIllaeTCss KpOBO-
ofpailleHde B MblLAax H Koxe. [Ipwu
6epeMeHHOCTH YCHJIMBAeTcs nJaleH-
TapHoe kpoBoo6palleHHe. Pusnueckas
pa6oTa BeleT K CyXKeHHIO COCYJOB IIH-
LeBAPHTENBHOTO TPakKTa U K YycHJae-
HHIO NPHTOKa KPOBHM K MBIIILAM.

3HauHTe/NbHAs 4acTb KPOBH B Opra-
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HH3Me (5o 45—50 %) HaxomuTcs B
T4K Ha3blBaeMblX KpPOBSHBIX A€no —
B NEUEHH, CeJle3eHKe, JIErKHX, TMOLKOXK-
HbIX COCYAHMCTHIX ° CIUIETEHHUSIX, T[e
NBHXEHHe ee pe3ko 3amepnsercs. Tak,
B Ne4eHH OHa nepemellaercs B 10—
20 pa3 MenJeHHee, YeM B IPYrHX COCY-
Aax, a B ceJileseHKe MOXKeT ObITb MOYTH
MOJiIHOCTBIO BBIKJIOYEHA H3 KPOBoOGpa-
weHusA. PesepByapHasi ¢(yHKUMA ce-
JIE3eHKH OCYLLECTBJ/ISIeTC C TMOMOILbIO
CNeUHaNbHON CTPYKTYpPhI COCYAOB, 0CO-
GEHHO BEHO3HBIX CHHYCOB, HMEIOLIHX
counkrepni. Ilpu paccaabienuu no-
CIelHNX KPOBb M3 HHX CBOGOAHO me-
pexoauT B BeHbl. KpoBb ceseseHKH co-
JepXXHT O6oJblie SPUTPOLHTOB H Ha
15—18 % Gosabuie remorso6HHa, uyem
KPOBb [PYFHX OpraHOB, MO3TOMY I10-
CTYIJIEHHE KDOBH U3 CEJNIe3€HKH CNOCco6-
CTBYeT MNOBGLILIEHHIO TPAaHCMNOPTA KHC-
Jopoza.

BaxHylo poib B KauecTBe Jeno
KPOBH Urpaet neuenb. B crenkax kpyn-
HbIX MEUEHOYHLIX BEH HMeloTCcA CHH-
KTepbl, KOTOpble, COKpAUlasiCh, CYXH-
BalOT YCTbe BEH, 4YTO IPENnsATCTBYeT
TOKY KPOBH OT neueHd. B pesysbrare
3TOrO KPOBb 3a/1ep>KHBaeTCsl B MeyeHH.
KpoBb B 3TOM ciyuae He BBIKJIIOUAeTCH
H3 LUPKYJALHH, KaK B cejle3eHKe, HO
ee JBHXXEHHEe 3aMejfeTcs.

Peryasuus kposooGpawmeHus. Me-
XaHM3M peryasinud KpoBoobpallieHHs
CBA3aH C H3MEHEeHHeM JHaMeTpa Kpo-
BEHOCHBIX COCYAOB. TOHYC KpOBEHOC-
HbIX COCYZOB NOCTOSIHHO Peryjupyercs
BereTaTHBHOH HepBHOH cHcTeMOH. Ap-
TEPHH H apPTEPHOJBI HMEIOT COCYIOCY-
JKHBaOUIHe HepBHLIE BOIOKHA — 8430~
KOHCTPUKTOPbL, OTHOCSILLLHECS] K CHMIIa-
THYECKOH HepBHOH cHCTEMe, H cOCyndo-
paclIHpsiioliue — 8a300UAATATOPSL,
NpHHaJJeXxailHe K TnapacHMnardue-
CKOH HepBHOH cHcreme. BunsiHHe cHM-
NaTHYECKUX HEPBOB PacClpOCTpaHfAercs
Ha cocylbl BHYTPEHHHX OpraHoB, 3a
HCKJIIOUEHHEM cepala.

Cocyaocyxupamwoliee gedcTaue o6y-
C/IOBJIEHO T€M, UTO N0 CHMIATHYECKOMY
HEPBY K KPOBEHOCHBIM cOCyJaM IOCTY-
naloT HepBHble HMIYJbCH, KOTOpbIE
MOJAEPKHBAIOT HX CTEHKH B COCTOSTHHH
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HEKOTOpPOro HanpsikeHuss (ToHyca).
Ecau cumnaTuueckuii HepB nepepesars,
TO MNOTOK HMNYJbCOB NpPeKpaTUTCA H
cocylbl pacluupstca. ¥ CeNbCKOX03si-
CTBEHHBIX >KHBOTHBIX pacluMpeHHE cO-
CYNOB yXa Hab6/0/[ajdd B TeyeHue -
TeJILHOTO BpeMeHH (10 ABYX J€T), MpH-
yeM NPH GOJIEBBIX pas[pa’keHHUsiX OHO
ycuausanock (A. H. Toauxos, 1961).

Pacwupense cocyloB NpOHCXOAHMT
NpH pa3ipa)keHHH 3aJHHX KOPEILIKOB
CITHHHOT'O MO03ra, B KOTOPBIX MPOXOAAT
napacHMNaTHYeCKHE HEPBHbIE BOJIOKHA,
OJHAKO Ba30AHJIATATOPH, MO-BUAUMO-
MY, HTPAIOT BTOPOCTENeHHYIO PoJib B pe-
TyJSLHH TOHYCa COCY/IOB.

- Cocydodsuzaressrole yeurpsl pac-
TNOJI0KEHB B NPOJIOJIrOBATOM MO3re Ha
axe IV mosrosoro xenynaouka. Llentp
HMeeT [Ba OTJesa: NPecCOpHblil U je-
npeccopubii. Pasgpakende mnepsoro
OTAeNa BLI3bIBAET CYy)KeHHe apTepuil H
MoJAbeM KPOBSIHOTO JaBJEHHS, pa3apa-
XKeHHe BTOPOro — paclIHpeHHe apTe-
pDHH ¥ COOTBETCTBEHHOE MajeHHEe [aB-
Jgenns. CocyaoaBuraresibHpli  LEHTD
HaXOJUTCA B COCTOSIHUH MOCTOSIHHOTO
BO30YKAEHHSA, UTO obecneyrBaeT TOHYC
COCYAHCTOH CHCTEMbl B LIEJIOM.

PyHKUHSA COCYAOABHIraTeNbHOTO
LeHTPA OCYILECTBJSETCH pedJeKTop-
HbIM H I'yMOpaJIbHbIM nyTeM. Kak yxe
yIIOMHHAJIOCh, @APTEPHH H apTEPHOJbI
HaxoJATCA B COCTOSIHHM OfpejlesieH-
HOro TOHyca, 00yC/J0BJIMBAIOLLIErO CTe-
NneHb HX CYXeHHs. DTOT apTepHalb-
HbIH TOHYC, B CBOIO Ouepedb, Ompene-
JIleTCsl TOHYCOM COCYIOABHraTe/bHOTO
LEHTPA, AOJYyHalolUero HMNYJbChl ¢ me-
pudepHH OT peLenToOpoB, pacnoJOKeH-
HbIX B pa3JHYHBIX OpraHax ¥ TKaHfX,
0CO6EHHO B CTEeHKe AYI'M aopThl, B CEpPA-
e, COHHbIX apTepusix U Ap. BaxkHoe
3HaueHHe HMelOT mnpeccobGapopeLen-
TOPhLI, PacrosloKeHHble B Ayre aopThbl
¥ B 06/1aCTH pa3BeTBJIEHHS COHHOH ap-
TEPHH Ha BHYTPEHHIOIO H HapyXHYIO
(kaporuaublil - cuHyc). Mecrta pacno-
JIOXKEHHS] MpeccopeLenTopoB, peryJH-
pyIOLLKHX KpoBooGpailieHHe U JaBJjeHHe
KPOBH, HAa3blBAIOT CcoCyOucTuLMU ped-
aekcozennbimu 3onamu. TlocpencTsom
CneLHaJbHbBIX HEpPBOB OHH CBfA3aHbl




¢ COCYMOABHraTe/ibHbIM UeHTpOM. Tak,
peLenTopsl aopThl MEPEeAAloT CHTHaJbl
AENpecCOPHOMY HepBY, APOXOASLUEMY
B cocTaBe GJYXAawLlero Hepsa, pe-
UeNnTOpbl COHHBIX aPTepHH — CHHOKa-
poriaHoMy HepBy [epuHra, BcTynaio-
IEMy B MO3r B COCTaBe€ S3bIKOIJIOTOY-
HOTO HepBa.

Paanpaxenue denpeccoproeo Hep-
8a Bbl3biBaeT pedJIeKTOPHOE MOBbILIe-
HHE TOHYCa LeHTpa 6/yXKAaIoLero Hep-
Ba, OJHOBPEMEHHO CHHXKaeTcsi TOHYC
COCYAOCYXKHBAIOLLEr0 LEeHTpa, H Kpo-
BAHOE AaBJeHue najaer, 3aMelsiercs
cepleyHasi [esiTebHOCTb, pacUIHps-
TOICR. TORYHEL AR THRiRRh - QRRakQ®,

Posib  peieKCOreHHOM 30HBL. . COH-
HOH apTepHH (KapOTHAHOrO CHHyca) B
PEryAsiliiH KpOBSIHOrO AaBJEHHS JOKa-
abiBaer cjeaywoiuui onbit. Eciu nepe-
aTb COHHYIO apTepHIO HUXKe MecTa ee
JleJIEHHS HAa HAPYXKHYIO i BHYTPEHHIOIO,
TO ‘NPOHSORIET BHCTPOE €€ RpoBEHa-
NnoJIHEHHEe, BCJAEICTBHe uyero Bo36y-
OSITCA PelenTopbl W CHrHaJ MOCTYIHT
B cOCyAoABHraTe/bHbli ueHtp. OTBer-
Hasl peakilusi HEHTPA BbIPA3HTCs MOHH-
XeHHeM apTepHa/IbHOrO 1aBJaeHHs. ITo
06YC/IOBJIEHO TEM, YTO HMNYJIbChl H3 pe-
LIeNITOPHOTO MOJIA COHHOH apTepHH BhI-
3LIBAIOT pedIeKTOPHOE MOHHIKEHHE TO-
Hyca COCYAOCYXHBAIOLLero LeHTpa H
MOBLIIIEHHE ToHyca siapa GJyxiaaio-
1Llero HepBa, BCJeJCTBHE 3TOrO cepled-
Hasl JAeATeJbHOCTb 3aMenJsieTcs, Cco-
CyAbl paclIMpAIIOTCA H apTepHaJfbHOe
JaBjieHHe GhICTPO Majaer (Zempeccop-
Hblft addekt) (puc. 15).

O6e ykasaHHble pedeKcoreHHble
30HB HMEIOT BaXKHOE 3HaueHHe B pery-
JSILHH TOCTOSIHCTBA apTepHaJbHOro
JlaBJleHHsl, B HOPMA&JbHOM COCTOSIHHH
OHH TMPENSTCTBYIOT €ro MOBbILIEHHIO.
310 nano0 OcHOBaHHE Ha3blBaTb COCY-
JucTble pedJieKcoreHHble 30HBI «06Y3-
AbIBATENSIMH  KPOBSIHOTO [JaBJEHHS».
CHuXXeHHe apTepHabHOIO LaBJAEHHUS,
HamnpuUMep NpH Kposonotepe, c1abocTH
cepaua, BefeT K yMEHbILEHHIO pasjapa-
HEHHSI [IPeccopeLenTopoB, NO3TOMY
ocsabeBaer u «o6y3abiBaolLee» LJeHCT-
BHE COCYAOABHMraTesbHOro uexnrpa. Ha-
PAIAY € COCYIHCTHIMH 6apopelenTopaMu
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15 Pe3koe napeHue aprepHajbHOro AaBje-

HHS NPH Pa3apaKeHHH TNPeCcCOPeuenTo-
POB  KAPOTHAHOrO cHHyca y cobaku

(pengeccoyublil >@derT):

a — OTMeTKa pPa3ApakeHHsl NpeccopenenTo-
poB

HMEIOTCH ellle XeMOpPELenTophl, YyBCT-
BUTEJIbHbIE K U3MCHEHHAM XHMHUYECKOTO
coctraBa kpoBH. OHH pacnosoKeHbl
B BOCXOAsIlleH vacTH aopThl {aop-
TaJbHOE Tejblle) H B COHHBIX apre-
puAx (KapoTHaHOe TeJble), a8 TaKxke
B COCYJax cepAlia, Ce/Ne3eHKH, Halamno-
YeYHUKOB, NOYEK. DTH peLenTopbl Bbi-
COKOYYBCTBHTEJNbHbl K H3MEHEHHSM
CO; u KHCIOpOAA B KPOBH, OKHCH yTJle-
pona, UMAaHHAAM, HHKOTHHY M APYTHM
BeutecTBaM. PasaparkeHue xemopelen-
TOPOB NepeaeTcs COCYA0BUTaTebHO-
My LEHTPY, MoBbliuasi ero ToHyc. B pe-
3yJibTaTe 3TOro OBLICTPO CYKHBAIOTCH
COCY/bl, NOBBIIIAGTCA KPOBAHOE JaBJe-
HHe H BO36YXKaeTcsl LEHTP AbIXaHHUS.
CnenoBarenbHO, pasfpaKeHHE XeMmo-
peuenTopoB BbI3bIBAET COCYAMCTHIE ped-
JIEKChl NPeccOpHOro xapakrepa.

Cocyauctoie pedJekcsl MOTYT BO3-
HHKaTb B pe3y/bTaTe BO3AeHCTBHA paa-
HBIX pasjpakuTenefi: 3JeKTPOTOKa,
X0J10Ja ¥ Tensa, paiMauMH M APYrHX
¢H3nUecKHX (PakTOpOB.

B ¢GyHKUHOHAJbHOM OTHOLUEHHH
COCYAOABHraTe/bHbI LEHTP NMOLYHHEH
BJMSIHHIO KOpbl NOJYLIapUH H APYrHX
OT/E/0B I'0JIOBHOTO MO3ra (CHrMOBHA-
Hasl H3BHJIHHA, NPEMOTOPHAs 30Ha).
DTO BAHAHHE MOXHO BHAETh NPH 3MO-
LHOHAJbHOM BO36YK/IEHHH XKHBOTHBIX,
COIPOBOXK JaIOLIeMCSl MOBBIILIEHHEM ap-
TepHaabHoro aasseHHs. O6pasoBaHue
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YCJIOBHBIX PedJ/IeKCOB Ha H3MeHEeHHe TO-
HyCa KPOBEHOCHBIX COCYJOB IHOATBED-
XKJ4€T N1PaBUJIbHOCTb BLIBOJOB O BJHSA-
HHH KOpbl TosyliapHi Mo3ra Ha (yHK-
LUHMI0O COCYJOABHTaTeNbHOTO LEHTpa.

Hekoropble GHOJMOrHYECKH aKTHB-
Hble BellecTBa (FOPMOHBI, MeIHATOPHI)
06J1afal0T COCYJOCYKHMBAIOWIHM H CO-
CyJlopacluupsAOIHM OefictBueM. [op-
MOHBl HaJNOYEYHHKOB ajJpeHaluH H
HOpaJapeHa/JHH, FOPMOH 3ajHeHd [0Ju
runodpuza (AITl) Bei3bIBalOT Cy-
JKEHHe apTepMd M apTepHOJ OPraHoB
6pIolHOA noJiocTH M Jerkux. OpHako
COCYyAbl MO3ra M cepilia pearupyior
Ha 3TH BelLleCTBA pacllHpPeHHeM, 4TO
CnOCOGCTBYET  YJAYULIEHHIO MUTaHUA
cepldeyHOH MblIILLI M TKaHed Mo3ara.
B cansucroii 060/0UKe KHIIEUHHKA,
B MO3re MpH pacnaje KPOBSIHbIX MJja-
CTHHOK o6paayeTcsi CEpOTOHMH, obJaa-
JAILUH COCYyAOCYXKHBAWOILIUM JedcT-
BHEM; OH MPENATCTBYET KPOBOTEUEHHIO
B 3THX OpraHax B cjyyae MOBpeXIeHHus
TKaHH.

B noukax Bripa6aThiBaeTcst ocoboe
COCYZLOCYXKHBAIOLlee BELECTBO — pe-
HUH. JTOT (PEPMEHT CaMOCTOSITENbHO
He BbI3bIBAET CYXKEHHUsI COCYAOB, HO, MO-
CTynasi B KPOBb, aKTHBHPYET IJI06Y/IHH
n/ia3Mmbl — rHNepTeH3MHOreH, MpeBpa-
11asl ero B aKTHBHOE COCYJOCYXHBaIo-
ulee BeULeCTBO — THIEPTEH3HH, KOTO-
pbli cyxaeT cocylbl, B pe3yJbrare
yero [aBJeHHe KPOBHU IOBbILIAETCS.
[Ipy HOpMaJabHOM KpOBOOGpPALIEHHH
B noykax o6pasyercs CpaBHUTENbHO
MaJio peHHHa, HO MpPH OrpaHUHUYEHHOM
NPUTOKE KPOBH HJIU NaJ€HHH KPOBAHOTO
JlaBJleHUs BbIpa6aTbiBaeTCs 3HaUHTENb-
HOe KOJIH4YeCTBO.

Cnoco6HOCTBIO pacHIMPATb COCYAbI
06/1afai0T: TUCTAMHH, AaLEeTHJXOJHH,
npocrarjiaHiuHbl,  aJeHO3HHTpHOC-
¢opHaa kucaora, GpalMKHHHH W [Op.
BpanMKUHHH — OueHb aKTHBHOE CO-
CyLOpacLIMpsIollee BellecTBo, ofpa-
aylouieecsi B TKaHsIX 310POBOro opra-
HH3Ma. B coctosiHuu ¢u3HosOrHye-
CKOTO MOKOfl FOPMOHBI, pacLIUpsIOLLIHe
COCYHl, UHPKYJHPYIOT-B KDOBH B He-
60JIbIIOM KOJIMYECTBE, HO, €CJu Heob-
XOJAHMO CHH3HTb KDOBSIHOE JaBJIEeHHe,
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HarnpuMep INpH NOBHILEHHOH ¢u3Uue-
CKOl HArpyske, oHH B OOJIBIIOM KOJH-
yecTBe NOCTYIAOT B KPOBb, BbI3blBAsl
JenpeccopHulil 3¢ dexr.

HepBrasi u rymopaJjbHasi peryJjs-
LMY KPOBOOOpALIEeHUs] TECHO CBA3AHbI.
Hanpumep, anpenanus npu pasapaxe-
HHH CHMINATHYEeCKOH HEePBHOH CHCTEMEI
npekpalaer AeUCTBHE BCJEICTBHE Bbl-
JleJeHHsl B KPOBb aMHHOKCHJA3bl, pas-
pyuiatollei ¢pepMeHT.

OCOBEHHOCTM
KPOBOOBPALLEHMA
B HEKOTOPbLIX OPTAHAX

KposooGpawenne B cepaue. Kpo-
BooOpaillleHHe B BEHEeUHHIX COCyAax
CepAla MPOUCXOAHT MPEeUMYULIECTBEHHO
BO BpeMsl AMacToJbl. B MOMeHT cucTo-
JHYECKOT0 HANpsIKEHUST KeJyLOUYKOB
cepleuHasl MblllLa CAABJHBAET pacho-
JIOXKEHHble B HEH COCY[bl, IOSTOMY KpO-
BOTOK ocsabesaer. [lpu skcnepumeH-
TaJbHOM CYXKEHHH NpPOCBeTa BEHeYHbIX
aprepuil MyTeM HaJIOXKEHMS JIULATyphbl
pe3Kko ocsaabeBaer cepjaeyHas AesiTesb-
HOCTb, HapyllaeTcsi pPHTM, BO3MOXHa
fa)ke BHe3amHasi OCTAaHOBKa cepila.
3akynopka TOJbKO OJHOH BEHEUHOH ap-
Tepuun TpPoMOOM BeleT K Cepbe3HbIM
HapylleHUsIM KPOBOCHAGXKeHHs] M TMH-

. TaHHsi MHOKapna (uadapxkr).

"TOK KOPOHAPHOTO KPOBOOGpalleH s
MOXKET HU3MEHATbCHA B 3aBUCHMOCTH OT
JAaBJeHusl B aopre. Pacuiupenue apre-
pPHH NpPOHCXOAHT INPH pasgpakKeHUuH
BeTBeHd CHMMATHYECKOTO HepBa, HHHEP-
BUPYIOLUHX KOpPOHApHbIE COCYIbl. IMO-
IIHA MOTYT BbI3bIBATb YCHJICHHE HJIU
ocnabyenue KpOBOTOKaA. Hanpumep,
3KCNEePHMEHTE KOPOHApHOe KpoBooGpa-
LHieHue y co6aKH 3HAUYUTENbHO YCHJIHU-
BaJIOCb NpH MOABJECHHH KOUIKH.

KpoBooGpawenue B mo3sre. Moar
NoJyuaeT KpoOBb OT apTepuil, pagnalb-
HO OTXOASILLIUX OT MATKOH O6O0JOYKH
Mo3ra, B HUX KPOBb INOCTYNaeT OT BaJi-
JH3HeBa Kpyra. Mexay aprepHsiMH
H B€HaMH aHaCTOMO30B HeT, KanuJa-

- JIAApbl HAXOAATCA B OTKPLITOM COCTOSA-

HHH. OTTeKamoasi oT MO3ra KpoBb I10-
CTYNnaer B BeHbl, 06pa3yiollHe CHHYChI




B TBepAod MoaroBoi oGosouke. Oco-
6eHHOCTb KPOBOOGpAILEHHS] B MO3re —
HENpPEephiBHOCTb KPOBOTOKA, obeclie-
YHBAIOLLLAA NOCTOSTHHBIH TPAHCTIOPT KH-
ciopoga K HeiipoHam. Ilocsennue no-
ru6aoT yxe uepes 5—6 MHH Mpu OT-
CYTCTBHH TOCTYIJIEHUSI KHUCJIOPOAA.
[TpekpaueHue npuToKa KPOBH K MO3TY
BbI3bIBAET IOCTENeHHOE HCUYE3HOBEeHHe
OHO3JeKTPUUECKHX KOJe6aHHH Kophbl
nonymapui, 4To CBHAETENBLCTBYET O
NpekpalleHH ABHXeHHS HOHOB Nat
i KT uepes kaerounble MemGpaHbi.

Jlerounoe KpoBooGpaienue. Ilup-
KyJUHs KPOBH B Jerkux obecneuu-
BaeTCsl KaK MaJblM (uepe3 JIerouHylo
aprepuio), Tak W 6oJbliUM (GpOHXH-
aJbHBIE apTepHH) KPyroMm KpoBooGpa-
LIeHWs1, HO ra3006MeH MeXy BEHO3HOH
KPOBbIO H KHCJOPOAOM, MOCTYMNAKLIUM
B JIETKHE, OCYILECTBJSETCH TOJbKO 3a
CYeT MaJjIoro Kpyra. SpUTPOLUHUTHL HpO-
XOAAT uepe3 Jerkue NpHGJIHU3UTENBHO
3a 6 ¢, HAXOAACb B JIETOUHBIX KallHJ-
Jsipax, rie MPOHCXOAHUT ra3oobMmeH,
B Teuenue 0,7 ¢. ¥ B3pOC/bIX XKUBOTHbIX
KOJIMUECTBO KDOBH, MPOXOAsiiiedi Mo
OpOHXHA/bHBIM COCYZaM, MO cpaBHe-
HHIO ¢ 06BbEeMOM KPOBH B JIETOUHBIX
apTepHsiX, OUeHb HEBEJHKO H COCTAaB-
asetr 1—2 % muHyTHOrO o6bema Kpo-
BoToKa. EMKocTb cocyaucroro pycia
JIETKHX MOXET yMEHbIUATbCS U YBeJIH-
YHBATbCSl, BCJAEACTBHE 3JACTHUHOCTH
JEroyHoHd TKaHH 3HAUYHTEJNbHO pacTs-
ruBathesi. [loatoMy KpoBeHanoJsHeHHe
JErKHX H3MeHsieTcsi B npejeaax 10—
25 % k ofiuiemy 06beMy KPOBH, Jer-
KHe CJyXKaT OJHHM W3 KDOBSIHBIX [eMNO
opraHusma.

KposooGpamenne B neyenu. OHO
CBSI3AHO C MpoleccaMy IHLIEBapPeHHUS
U BbINOJIHEHUS] GapbepHOH (YHKUHH.
BopoTrasi BeHa mneuyeHH pacnajaercs
Ha ceTb KalHWJJIfpPOB, KOTOphle, 00b-
e[AHHASACh U CAHMBAfACh, 06Pa3yIoT meue-
HOYHbIE BEHBI, [TO3TOMY KpOBb, MOCTY-
nampwass B IeuyeHb uepe3 BOPOTHYIO
BeHy, ABa’X/ibl IPOXOAUT Yepe3 KaruJ-
asippl. Takoe cTpoeHHe KamuJIApHOH
cucTeMbl oOf0ecrneyHBaeT MNPOXOXKIEHHE
BCeH MacChl KPOBH uepe3 nedeHOUHble
KJIeTKH H OCBOOOXKIeHHE ee OT $SA0-
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BHUTBIX NPOAYKTOB ofMeHa (HMHAO0.A,
ckaroJsa, ¢eHona). Ecau KpoBb U3 BoO-
pOTHO! BeHBl HANMPaBHTb HENOCPEICT-
BEHHO B MOJYIO BeHY (MHHYSl MeueHb),
NPOU30HIET OTPaBJEHHE OPraHu3Ma co
cMepTesbHbIM HCX0oA0M. Takol onwiT Ha
cobakax Obl1 BHEepBble MOCTABJACH B
1877 r. H. B. Jkkom.
KpoBooGpaienue B cenesenke. Ha
KOHLEBBIX BETOYKAaX KaMU/JISPOB cefe-
3€HKH pAacClOJIOXKeHbl KHCTOUKH, 3aKaH-
YYBAOIHECA CJENbiMH paclIHpeHUsIMHU
¢ orBepcTusiMu. YUepe3 3TH OTBepCTHSA
KPOBb MEPeXOAUT B NyJbly, a OTTyAd
B CHHYCBHI, UMEIOLll{ie OTBEPCTHA B CTEH-
kax. CeneseHka, kKak rybka, MOXeT
BIIUTHIBATb 60JIbLIOE KOJHYECTBO KPO-
BU. KpoBb cesle3eHKH COAEPXKUT 60JIb-
e 3pUTPOLUMTOB M Ha 15 9 Gosblue
reMorsio6uHa, 4eM KpOBb, LHUPKYJH-
pylouiasi B cOCyAax, I103TOMY NOCTYII-
JIeHHe KPOBH M3 CeJIe3eHKH C110co6-
CTBYeT NOBBILIEHHIO TPAHCIIOPTA KHCJIO-

poaa.
TlocaencTeus npekpaileHusi KpOBO-
o6pawenns. Hapyuwenne ¢yHKUHH,

a 3atem M rubesb TKaHH MOCJe IpeKpa-
LleHUs] KPOBOOGpalleHHSI 0GYC/0BJIEHDI
npeKpalieHyeM MPUTOKA KHCAOPOAA H
TOKCHYECKHM JelcTBHEM HA TKaHH Ha-
KamIuBaKOUUXCd B HHUX MPOLYKTOB
pacnaga. CokpaTturejbHas (QYHKLHA
CKeJIeTHbIX MBILLL HcUe3aeT yepes 20—
30 MUH nocje npekpalleHHs KpOBO-
TOKA, HO HeoOpaTHMble H3MEHEHHs B
TKaHH HAUUHAIOTCH 3HAUUTENBHO NO3A-
Hee — uepe3 2 u. Mi3o/1upoBaHHoOe cep-
1le MOXHO OXHBHUTb uepe3 70—90 u
nocje CMepTH KHBOTHOrO, €cjJH MNpo-
OYCTUTDh Yepe3 COCYIbl HJIH XKeayIOoUKH
cepaua Ttemablii pactBop THpoae HaH
fe¢H6pHHUPOBAHHYIO KPOBb.
Hau6osee auddepenunpoBansble
TKaHH C€pasy MnepecTaioT (YHKUHOHH-
poBaTh IPH OCTPOM HapyIleHHH KPOBO-
cHabxeHus (cetuartka rjasa). Knetku
MO3rOBOH KOpBI MPH OCTaHOBKE KPOBO-
o6pallleHHs HayHHAOT THOHYTb uepe3
5—6 muH. Ecam y cobak uepes 12—
15 MUH mocsie npekpalleHHs KpOBO-
ofpallleHHs1  BOCCTaHOBHTbL  pabory
cepiaua, TO GYHKUUSA CIMHHHOrO MO3ra
BOCCTAaHABJHBAETCsA, HO HX MOBELeHHe
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CTAHOBHTCA TakKUM Xe, Kak y cobak
C ylaJeHHOH Kopo# moayliapuit Mo3ra.

MMMOA U NUMDOOBPALLIEHME

B opraHuame HapAAy ¢ KpoBe-
HOCHBIMH COCYZaMH HMeeTcsl elle CH-
cTema JuMdaTHYeCKHX COCYAOB, MO KO-
TOpbIM BO3BpallaeTcss B KPOBb TKaHe-
Basi XKHAKOCTb (puc. 16). BecocaBuwascsa
B JuMdaTHyecKkHe CcOcyAbl TKaHeBas
XKHUAKOCTb Ha3biBaeTcs JHMGpoH. Bax-
Hedwas ¢yHKUHS ee — Bo3BpaT Gen-
KOB H3 TKaHEBbIX MPOCTPAHCTB B KPOBb,
yyacTHe B nepepacnpeiefeHdd BOIbl
B OpraHuaMe, MOJOKOOGpasoBaHUHK,
MHlIeBaPEHHH ¥ o6MeHe BeLlecTB.

Jlumbarnueckas cucrema. OHa co-
CTOMT M3 JHMbAaTHYECKHX COCYAOB,
JHM(pAaTHUECKHX Y3J0B, TPYAHOTO H
weitHOro npoToKos. I'pyaHOH AuMbpaTH-
UecKH# MPOTOK — OCHOBHOH KOJJEK-
TOp, JAOCTaBAAOUIHA AHMOY B BeHO3-
Hoe pycio. Ha yposne 4—5-ro rpya-
HbIX MO3BOHKOB PacCnosoXeHbl 60KOBbIE
ceTH JHUMbpaTHUYECKHX COCYHOB, & €ero
WwelHbIH OTAEeN MpeacTaB/N€H HeCKOJb-
KHMH CTBOJIAMH, CJIHBaIOLIUMHCS Y
KPYMHOT'O pOraToro CKoTta ¢ Hapy:KHoH
H BHYTPeHHeHl fpeMHBIMH BEHaMH HJH
¢ OHOH H3 HUX. [ pyAHO# oraen aumda-
THYECKOro NMPOTOKA MUMeeT aHACTOMO3b
C KpaHHaJ/IbHbIMH CPELOCTEHHLIMH JIHM-
tdartuueckumu yanamu (K. A, Tlerpa-
koB, 1983). M3 MexTKaHeBhIX MpOCT-
paHcTB aMMba co6upaetcs B iuMdaTi-
YyecKHe COCyAbl, 3aTeM IIPOXOAHT CH-
CTeMY PperHoHapHbIX JHMbaTHYeCKHX
y3JI0B, MOCTyNnaer B TPyAHOH H llIel-
HbIH JHM(aTHUECKHE NPOTOKH H HaKo-
Hel B NoJible BEHbl, CMElUHBAsACh B Npa-
BOM IIpeJcepAMH C BEHO3HOH KDOBbIO.

B TkaHfiX HaxOLHTCs Da3BeTBJEH-
Hasi ceTb 3aMKHYTHIX JHM}paTHUECKHX
KalHMIApOB, CTEHKH KOTOphHIX 06Ja-
Jal0T O4YeHb BbICOKOH NPOHHLLAeMOCThIO,
yepes HUX MOIYT IPOXOIHTb KOJJIOHJ-
Hble pacTBOpbl H B3BecH. Jlumdaru-
YecKHe KamuaJaspbl OOGBEeNHHAIOTCH B
MesKue auMmdaTHyeckue cocyabl. CreH-
KH HX NMOAOGHLI CTEHKaAM MEJKHX BEH,
HO TOJIbKO 6OJ/iee TOHKHE.

KpynHble JsumpaTHyeckne cocyasl
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16 Cxema cesian KpoBeHOCHWX W AMMbaTH-
YECKHX KANHANAPOB:

1 — xpopeHocHubi#t kanuanfp; g — 6 — nepe-
XOZ apTepHa/bHOrO KAMHANADA B BEHO3HbIH;
2 — numdaTuueckuit Kanuaasap; & — KAeTKy;
4 — BONIOKHA COEIMHMTENBHOM TKaHH (no
O. A. Xaaxosy)

MMeIOT KJanaHbl H BETOYKH CHMIaTH-
YyecKHX HepBOB, pa3ipakeHue Mocgael-
HHX BbI3bIBAET COKpalleHHe COCYHOB.
JluMpaTHuecKHe COCYy bl — 3TO Kak Obl
ApeHaXKHadl CHCTeMa, YAaJflolLas Mus-
6LITOK TKaHeBOH, WM HHTEpCTHLHA/b-
HOMH, XKHMIKOCTH, HaxoAslledcs B opra-
Hax. Orrekaolwas ot TKaHe# Jumpa
noctynaer B GHOJOTHYECKHE (HJIbT-
pbl — UMb AaTHUYeCKHe Y3Jibl, OHH 3a-
JEepXXUBAIOT M YacTHYHO OGe3BpexXH-
BAlOT pa3/MYHble BellecTBa H bakre-
pHH.

YyxXepoaHble 4acTHULbl MNOCTYHAIOT
B IUM(aTHUECKYIO, a HE B KDOBEHOCHYIO
CHCTEMY, MOTOMY 4TO JHM(paTHUeCKHE
Kanuasipbl HMeloT 60J/€e NpOHHLIaeMble
CTeHKH. PUJIbTPaLLHSA B JUMPaTHIECKHX
ya/jax OCYLUeCTBJAAETCH Kak MexaHHye-
CKH, Tak M Gaarogapsi ¢darouuTapHoO#
aKTHBHOCTH HX PeTHKYJOIHAOTeJHa/b-
HbIX KJeToK. B serounbix numdaruue-
CKHX COCYZaX, HallpuMep Yy >KHBOTHBIX,
JKUBYLLHX B 60/IbLIHX FOPOAAX, @ TAKKE
y Jowaged, pa6oTaioliMX Ha MNblib-



HBIX JOporax HJH B KaMeHOJIOMHSX,
06HapyXHBaIOT G6OJblIOE KOJHYECTBO
YacTHL NbiK («OblIbHbIE JETKHe»).
JInmMdaTuueckue yanbl cayXaT MeCTOM
o6paszoBaHus auMGOUUTOB, H JuUMPa,
BHIXOJfALLAA M3 Yy3J0B, oforaiiaercs
AaHHbIMH (QOPMEHHBIMH 3JeMEHTaMH.

Cocras H cBoiicTBa aumdbl. JTumpa
ofpa3yeTcsi H3 KPOBH, MI0O3TOMY €€ XH-
MHYECKHA cocraB G6JH30K K coCTaBy
N71a3Mbl KPOBH, HO B PasHbIX OTAENaX
AuM(paTHYECKOA CHCTeMbl OH HeOJHHa-
KoB (Taba. 5).

5. Cocras aumopni, %

Jlumdpa | Jlumoa
Bewecrsa r}(J})aoi%a :J: ro eroyr%-

CTBOJE | NPpOTOKA
Benok 8 2 4
Harpu#t 0,32 0,33 0,33
Kanuft 0,02 0,023 0,024
['noKo3a 0,12 0,12 0,13
He6eakosnifi asor 0,032 0,034 0,029
®ubpusorex 0,4 —_ 0,04

Jlumda, B3sTas U3 auMdbaTHIECKHX
NPOTOKOB BO BpeMS TOJIOLAHHA HJIH
nocjie npuemMa HeXXMpHOM nuuM, Gec-
LBeTHasd, MMOYTH Mpo3pauHasl, ¢ MJAOT-
roctbio okoso 1,015. B He# copep-
XKatca GeqkHd, HeOeJKOBbIe a30THCTbie
BellleCTBa, NJIIOKO3a, COJIH, TOPMOHHBI,
depMeHTbl, BUTaMHHBI M aHTHTeJA,
CocraB 6en1KOB TaKo# Xe, KakK B [l1a3Me
KPOBH, HO KOJIHUECTBO X MeHblle. Hau-
fonee HHU3KOe cojepxaHHe OGeJKoB
B JUMde, oTTeKaloule# oT KOHEUHOCTeH
(1—2 %), koxH, mMblil, CTEHKH JUM-
¢daTHYECKHX KaNH/IIAPOB B HHX MeHee
npoHuuaemsl. HauGoapmum cogep-
XKaHueM Ge/IKOB OTJHMuaercs JuMpa
neyeHu (B cpeaHem 3,3 %).

BcniencTBre MeHbLIETO COAEPXKaAHUS
6esiKOB B JHM$e BA3ZKOCTb H MJIOTHOCTD
ee HHXKe, UeM NJaa3Mmbl KpoBH. JiuMmda
HMEeT HeCKOJbKO 60J/iee BHICOKYIO KOH-
LeHTpaLMIO XJ0PUAOB U 6UKap6OHATOB,
yeM naasMa KpoBH. Peakuus ee utenou-
Hasi, pH HeMHOro Bblllle, UeM Yy MJaa3Mhl
KpOBH,

CocraB JuMbpbl B OpraHax 3aBHCHT
OT HX (PYHKUHOHAJbHOTO COCTOSIHHSA.
Tak, auMpa cocyloB KHILEUHHKA, a

TaKXe JUM(paTHYEeCKOTrO IpyAHOTO Npo-
TOKa MocJjie npuema Kopma, 60raToro
KMPOM, CTAHOBHMTCA HeNnpo3payHoH,
MOJIOYHO-6e/Ioro 1BeTa B CBA3H C TeM,
4TO B HEH COAePXHTCS B3BeCh Kamejek
XXHpa, BcOCaBlIErocsi H3 KHLIEYHHKA.
B numde 06bIUHO HET SPUTPOLHKTOB.
Kosauuecteo JHUM(GOUUTOB MOC/IE Mpo-
XOXIEHHA JUM(aTHUECKHX y3J0B BO3-
pacraerT U B rpyJHOM NMPOTOKE COCTaB-
asier okoao 5—20 thic. MMm®. Kpome
JUM(OLHTOB, B JHMpe HMeeTcA He-
60/bIIOe KOJHYECTBO MOHOLUTOB H
rpasyaounTos. B nuMde Her KpOBAHBIX
MJIaCTHHOK, HO OHA CBEPTHIBAETCH, TaK
KaK CONepKUT PHOPHHOreH 1 psa dak-
TOopoB cBepThiBaHUA. [locne cBepThi-
BaHHA JauMbbl ob6pasyeTcsi pPhIXJblH
JKEeJTOBATHI# CrycTOK M  BhICTymaer
XHUJAKOCTb, Ha3biBaeMmasi ChIBOPOTKOH.
B aumbe u KpoBU obHapy:KeHbl dak-
TOPbl TYMOPanbHOrO HMMYHHTETA —
KOMIIJIEMEHT, NpOnepAHH, Ju3ouum. Ux
KOJMHUecTBO ¥ GakTepHUHAHAA AKTHB-
HOCTb B JMM(]e [10CTOBEPHO HHXKE,
uyeM B KPOBH.

KosnnuectBo auMdsl, comepxa-
Ie#cA B pa3JHUHbIX OpraHax, 3aBHCHT
OT UX GOYHKUHH., Han6o/see HHTEHCHBHO
oHa 0o06pasyeTcsl B MEYEHH, YTO HMeeT
6oJbllIOe 3HAUEHHE ANA 3BaKyalUuH o6-
pasymowuxca O6eakos. Hampumep, Ha
| Kr XuBOH Maccsl ee MPHXOLHMTCH:
B neyeHd — 21—36 ma, B cepaue —
5—18, B ceneseHke — 3—12, B MYyCKy-
jgatype KoHeuHoctet — 2—3 wmJa. [lo
TPYAHOMY NPOTOKY B KpOBb MoCTynaet
oKoJio 2 Ma nuMbbl Ha | Kr XuBo#
macchl B yac. ¥ KopoBbl Macco#t 500 kr
B KPOBOTOK NIOCTYNaeT OKOJ0 24 J JKM-
¢$bl B CYTKH.

Poab aumdatuueckux ysnos. Kax-
bl MHMdaTHUYeCKUH y3en KOHTPOJH-
pYeT ornpejeeHHbI# yuacToK AuMpatu-
yecko#t cucremsl. [1pu nonaganun B op-
raHM3M MHUKpOGOB HJIM TpaHcHJaHTa-
LUHH 4YyXKepoAHOH TKaHH GunkKahwui
K 3TOMY MecTy nauMmdbarvueckuit ysen
yKe yepe3 HeCcKOJbKO 4acoB HauHHaer
yBeJIHYHBATLCH B pa3mepax, JUMPou-
Hble KJETKH €ro MHTEHCHBHO [eJATCs
H 06pasyloT OrPOMHO€ KOJHUYECTBO
MaJblXx JuMpouuTos. PyHKUHA MajbIX
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JHM(OUHUTOB — OpraHu3auHs CIeLH-
tdbHueckod camO3alUTbl OpraHu3Ma
(MMMYHHOH peakliHH) OT YY>KEepOIHbIX
areHTOB — AHTHreHoB. MaJble JauM-
douutel 06pa3yoTcsi H3 CTBOJIOBBIX
KJETOK KOCTHOTO Mo3ra. B aumdaru-
YEeCKHX Y3Jax pas/jHyalT LOJTOXKHBY-
e THmyc3aBucuMble (T-numdoun-
Tbl), KOTOpble MPOUIJIK CTaJHH pa3BHU-
THAl B THMYCE, H HEe0/ITOBeuHble B-sum-
¢dbouuTbl, KOTOpbiE He 6BIIH B THMYCe,
a MmpsAMO M3 KOCTHOTO MO3ra InomnaJjiu
B JUM(paTHYECKHE Y3Jbl.

Makpodaru nepBbIMH aTakyioT 1o-
NnaBUIMe B OPTAHU3M aHTUreHbl. T-1HM-
¢ouuTsl BeIpabarhiBaloT ocoboe Belle-
CTBO (ryMmopaJabHblil hakTop), KoTOpoe
yMeHblIAaeT MOJABHXKHOCTb Makpoda-
rop, 6aarogapsi 4eMy AHTHT€Hbl KOH-
LEHTPUPYIOTCA B JHM(pATHYECKUX Y3-
gax. Tam Ha HUX OOGpYyLUHUBaeTcss BCsA
MOLb MMMYHHOH 3awuthl. OAuH THN
T-numpouuToB (KAeTKHU-yOUHALBI) He-
NOCPeACTBEHHO YHHUTOXKAET aHTHTEHbI,
apyrot tun T-1MMGOUUTOB (KIETKH
naMsTH) TMOcCJe MepBOoro BHeIPEeHHs
4y>XEepOAHOrO areHTa COXpaHsieT na-
MATb O HEM Ha BCIO KU3Hb H ofecme-
4YHBaIOT 6osiee aKTHBHYIO DeaKLHIO Ha
BTOpHUYHOe BTOpKeHHe. T-mumMdbouuThl
BMeECTe C MaKpodaraMu «MnpernoaHocsaT»
aHTHreH B TaKOM BHJE, YTO 3TO CTH-
myaupyer B-aumgouutel K npepa-
LUIEHHIO CHayaJa B OoJibuiHe JTHMPO-
LIMTHI, @ 3aT€M B NJa3MaTHUECKHE KJeT-
KH, TPOH3BOAsILIIHE AHTHTEJNa NPOTHB
JaHHOTO aHTHreHa.

Takum o6Gpasom, JuUM¢paTHUECKHE
y3JiBl UTPAIOT BAaXKHYIO POJIb KaK B HH-
(EeKUHMOHHOM, TaK H TpaHCIJIaHTa-
LLHOHHOM HMMYHHTETe.

MexaHu3am o6pa3oBaHusi U ABHXKe-
nusa aumpei. B 50-x ropax mpouuio-
ro Beka K. JlionBHr npeanoxun Quib-
TPALHOHHYID TeopHI® o06pa3oBaHus
TKaHeBOH XKUAKOCTH H JauMmob. Co-
TJIacHO 3TO# TEOpPHH, JAHM@PO06pa3oBa-
HHe NPOUCXOLHUT B Pe3y/bTaTe Pa3HULbI
FHAPOCTAaTHYECKOrO [aBJeHHs B Kpo-
BEHOCHBIX Kamu1aspax M TKaHEBOH
KHIKOCTH. B gasnbHefilleM JaHHYIO
teopuio gonoauua . Crapausr. OH oT-
METHJ, YTO, KpOME pa3sHHLbI THAPOCTA-
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THUECKOTO JaBJIeHHs] B KPOBEHOCHBIX
Kamuaasapax M TKaHAX, Ba*KHYIO POJb
UTpaeT Tak:Ke pa3HUld@ OHKOTHUECKOTO
JlaBJeHUs B KPOBH U TKaHAX.

YBesnHueHHe T'HAPOCTATHYECKOTO
JaBJIeHUSI KPOBH B KanmuJ/1sipax cnoco6-
CcTBYeT 06pasoBaHHIO JHM(@bl, a NOBHI-
LIeHHe OHKOTHYeCKOTo NaBJIEHHs Ipe-
narcreyer. PUAbTpaLUA KUAKOCTH H3
KPOBH MPOHUCXOAMT B Ha4aJbHOM apre-
pUaJbHOM KOHIE KaNu/ispa, a BO3Bpa-
1{aercsl OHa B KPOBb B BEHO3HOM KOH-
ue. 310 06ycCJOBAEHO 6GOJbIEH BeJH-
YHHOH KPOBSIHOI'O [AaBJEeHHA B apTe-
pHanbHoM ydactke (30 MM pT. CT.)
U MeHblilefi — B BeHO3HOM (15 MM
pPT. CT.) W HEKOTOPLIM [OBHILIEHHEM
OHKOTHYECKOr0 JaBJIeHHSI B BEHO3HOM
KOHUe KanuaJasipa. [Ipn ymeHbLIeHHH
B NJla3aMe KPOBU OHKOTHUYECKOro [AaB-
JIEHHSl HAUHHAeTCs! YCHJIEHHBIH Nepexon
JKHMIKOCTH M3 KPOBHM B TKaHH. [loBmI-
LIeHHe OCMOTHUYECKOTO JaBJIEHHS TKa-
HEBOH XUJKOCTH H JUM(pBI TaKxKe yCH-
auBaeT o6pasoBaHHe. JUMPBI. ITO OT-
MeualT B TeX CaydasX, Korja B 3THX
JKMJIKOCTAX HakalJHBaeTcsi G6oJblioe
KOJIHUeCTBO HH3KOMOJIEKYJSPHBIX KO-
HeYHbIX NPOAYKTOB OGMeHa BeLIEeCTB,
HanpuUMmep NpPH YCHJEHHOH MblLIEUHOH
pabore.

CreHka Kanujisapos ofJsajaeT H3-

_ GuparesbHON COCOGHOCTBIO K pa3Jiuy-

HbIM BelllectBaM. [loBblinenne auMpo-
06pa3oBaHHsl NPOUCXOAHT NMOA AEHCT-
BHEM HEKOTOPbIX BELIECTB, MOJYUHBILHX
Ha3BaHHe JIHM(OreHHbIX (TENTOHHI,
THCTAMHH, 3KCTPaKThl H3 [MHSABOK).

JlumpaTuueckue Kanuajasipbl BbICO-
KONPOHULaeMbl AJiIl MHOTHX KJIETOK H
BeltecTB. Tak, 3pUTPOUMTHI, JUMGO-
LUTBl, XHJIOMHKDOHbI, MAKPOMOJIEKY/IbI
Jerko NpPOHUKAIT B JUMpaTHUeCKHe
KaNuIspbl, 1103TOMY JHM(pa BHINOJI-
HfIET HE TOJbKO TPAHCHOPTHBIE, HO H
3aUIUTHBIE (PYHKLHH.

B mexaHu3Me nepeMeLieHNs JUMQbI
BAXHYI0 DOJIb HUIrpalT PHTMHYECKHE
COKpallleHHs] CTEHOK HEKOTOPHIX JIHM-
¢dartuueckux cocynoB. Oco6eHHO 4HeTKO
COCO6HOCTb K MOCTOSSHHOH pUTMHUe-
CKOH aKTHBHOCTH BbIpaykeHa y caMoro
KPYNHOro JuM$paTHYeCKOro cocyha —




rpyaHoro mportoka. Duaarogapsi cuib-
HbIM PHTMHYECKHM COKpalleHUSIM CTe-
HOK I'PYLHOrO NPOTOKa obJeruaercs no-
CTYIUIEHHE JUM(Pbl B 5TOT NPOTOK U ee
nepeKkayuBaHue HeOONbIUUMH MOPLHUS-
MH B BeHO3HYylO cucTemy. [loaTomy
rpyAHOH MM aTHYECKHH MOPOTOK Ha-
3bIBAIOT BTODBIM CepileM — JUMpaTH-
yeckuM. O61beM auMdbI, nocTynawuel
yepes TpyAHOH INPOTOK B KpPOBb 3a
CYTKH, NPUOJHU3UTENBHO paBeH 06beMy
BCed M/iasmbl.

JBUXKeHHIO UMbl 10 OpraHu3My,
KaK H BEHO3HOH KPOBH, CNOCOGCTBYIOT
COKpalleHHs MYCKYJO0B, crubaHue H
pasru6aHHe KOHEUYHOCTEH, Maccax
Tena.

B nBuxxeHun aum@sl 60sbluoe 3Ha-
yeHHe HMeeT OTPHLATe]bHOe JaBJjeHHe
B TJeBpajbHOH mnoJoctd. Bo Bpems
BAOXa OHO CIOCOOCTBYET paCLIHpEHHIO
rPYIHOrO JHM(ATHUECKOrO MPOTOKA H
NpPUCACblBAHUIO B HEro JUMQbl U3 ne-
pucdepHueckux JUMQPAaTHUECKHX COCY-
J0B, 0COOEHHO H3 AHCTAJbHbIX 3BEHbEB
KoHeuHocTel. CKOPOCTb  OBHXKEHUS
JUM(Bl 3HAUUTEJbHO MeHblle, 4YeM
KpoBH. B wieiiHoM auMdaTuueckom npo-
TOKe Jolaau 3a | MUH npoxonut 240—
300 MM saumpbl. daBaenue aumbsl B
auMdaTHYECKHX COCYAaX COCTaBJAET
8—10 MM BOAH. CT., @ Yy MecTa Braje-
HHSL TPYAHOrO MNPOTOKA B INOJbIEe
BeHbl — 4 MM BOIH. CT. DTa pa3HHLa
B JaBJeHHH KPOBH M JuM(bl obecre-

YHBAET €e [BUIXKEHHe 110 CHCTeMe JIUM-
(aTHUECKHUX COCYAOB H KaNu/JIApPOB.

B cjaoxHOU cucTeMe peryJsiuuu
auMmdoobpaluenuss 1 aumepoobpasosa-
HHSA 6OJIbILYIO POJb HIPAIOT LUPKALHbIE
PHUTMbl AKTHBHOCTH T'HIOTaJaMO-THIO-
(pU3apHO-HAANOUYEYHHKOBOH CHCTEMBI,
onpeAessolile YpPOBeHb  UUPKYJHU-
PYIOLIMX OGHOreHHBIX aMHHOB. JTOT
(hakTop paccMaTpHBAIOT KaK PeryJsiTop
MeTtabonusma 6esKoB, JUIHAOB U yrie-
BOIOB, OTBETCTBEHHbIX 33 TPaHCHOPT
BCEX 6HMOJIOrHUECKHX XKHUIKOCTEH
(P. C. Opuios, 1987). [IBuxKeHHE JHM-
(bl ocyulecTBasieTcs: 3a cueT paboThl
JHM(AHTHOMOB, NPeACTABJSIOUIUX CO-
60H LleoYKH JUM@aTHUECKUX COCYA0B
H [IOAYHHEHHbIX aJpEHEePruYecKoOMy
BO36yXAawuieMy BIHAHHIO.

Jna BbisicHeHHst cocraBa JHMdbl
1 MexaHu3ma JuM¢pooSpa3oBaHHus Npu-
MEHSETCS] METOAHKA MONYyUEeHHS UMb
H3 rPYAHOro NpoTOKa KPYHHOro pora-
toro ckorta (B. 3. Utkun, 1967).

KoHTponbtblie BONPOChH!

{. O6bscHHTe, KaKMUMH CBOHCTBaMH o6jaajaer
cepAevHas MbllWla.

2. JlaliTe xapaKTepHCTHKY CepAeYHOro UHKJa
y Pa3HbIX XHBOTHbIX.

3. Kak o6GecnieunBaercs perynsiuusa paboTel cepa-
11a 1 KPoBOOGpaLlleHHs?

4. Kakue 0coGeHHOCTH KpoBOOGpalleHHs B pas-
HBEIX OpraHax?

5. Kak o6pasyercst numcba U B ueM 3akiioua-
ercA ee hPU3HOMOrHUECKOE 3HayeHHe?

6. O6bsicHUTe 3HaueHHe JHM$AaTHUECKHX Y3J/I0B.



