fnasa 3

PH3NOAOT N
AGIXAHAS

JbIxaHHe — COBOKYNHOCTB NpoOLEccos, oe-
creyxBaloWKX NoTpe6ieHHe KHCIOpPOAa 4 Bblae-
JIeHHe ABYOKHCH yriepoja B aTmoctepy. B oc-
HOBE JbIXaTeqbHOH (YHKUHH J1€KaT TKaHEBbIe
OKHC/IHTEJNbHO-BOCCTAHOBHTEIbHBIE  NPOLECCHI,
ofecneyHBaiolie o6MeH 3HEPrHH B OpraHHsme.

CyulHOCTb AbiXaHHA 3aKjalouaercd B 0be-
CreyeHHH NMPOUeCCOB, NPH MOMOLILY KOTOPBIX HH-
BOTHble H pAacTHTe/NbHble KJETKH NOTPeGJAloT
KHCI0pPOA, OTZAI0T ABYOKHCb Yrjepoaa H me-
DEBOART SHEPrHIO B (POPMY, AOCTYNHYIO AAR GHO-
JIOTHYECKOTO Hcnoab3oBaHHs, [Tocrynaowui us
OKpyXalolelt cpeibl KHCAOPOA AOCTaBJAAETCA
K KJeTKaM, Tle OH CBA3bIBAETCH C YIMEPOAOM
H BOJODOAOM, KOTOpLIE OTLUEMASIOTCA OT Bbl-
COKOMOJIEKY/IIPHBIX BELEeCTB, BK/IOYEHHLIX B
uuronaasmy. KoHeuHble npoAyKTE! npeBpalleHHH
BEULECTB, YAa/15eMbIX U3 OpraHuama,— ABYOKHCh
yraepoja, BO4a M ApyrHe COEAHHEHHA — CO-
JepXKaT 60ablUYI0 4acTh KHCAOpOAE, NOCTynaw-
Lero B OPraHH3M, OCTaJIbHOR KHC/JOPOL BXOAHT
B cocTas uHTonsiaambl. Kucnopon obecneunpaer
OCHOBHBIE GHOXHMHYECKHE OKHC/HTeNbHbIE MpPO-
uecchl, 0CBOS0KAAIOLLHE IHEPTHIO, NTO3TOMY HOp-
ManbHaR MH3Hb W 310POBbE KHBOTHbIX HEBO3-
MOXHKBI NpPH HELOCTATOYHOM CHAGXKEHHH opra-
HU3Ma KUCTopoloM. [IpH mpekpalleHHH OKHC/IH-
Te/bHbIX MPOLECCOB XXHUBOTHLIE NOru6aloT uepes
HECKOJIbKO MHHYT. ‘

B npouecce AblxaHus pasan4yaioT: obMeH
BO31yXa MeXAy BHewHe# cpelod u a/jbBeosaMH
(BHelIHee [blXxaHMe WM BEHTHASALMS JIETKHX),
nepeHoc rasoB KpoBblo, MoTpebaeHue KHC/I0posa
KAeTKaMH W BblAeJleHHe HMH JABYOKHCH YrJje-
poaa (KJeToyHOe AblxaHue).

dBoJIIOUHS AbIXAHHA. Y OXHOKJETOUYHBIX Op-
raHH3MOB Ta3bl HeNnocpeACTBEHHO MNPOHUKAIOT
yepe3 0600OUKY KJIeTKH — AH(dy3Hoe AbiXxaHHe.
Y HH3WHX MHOTOK/NETOYHbIX, HampHMmep uepse,
HU3UIHX HACEKOMbIX, O6MeH rasaMH NPOUCXOTHUT
yepe3 KJETKH NOBEPXHOCTHBIX MOKPOBOB — KOX-
HOe AbixahHe. Y HH3IIHX MO3BOHOUHBIX — PbIG,
aMpHOHA, NpecMbIKAOILKUXCA — yXKe ecTh cIe-
UHaNbHble OpraHel AbIXaHHfA. ¥ pbI6 OpraHamu
IbIXaHHSA CJYKAT Xa6pbl pazHOO6Pa3HOTO CTPO-
eHHsl — KabepHoe JbIXaHHE, Y HEKOTOPbIX pbIb,
KpoMe >Xafp, HMeercs ellle KOXHoe H KHled-
Hoe Abixanue, M3 KuweuHo# Tpy6ku o6pa3oBaH
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niabate/bHEI NMY3blpb, KAETKH KOTOPOro aKTHB-
HO MOTJIOLLAIOT KHCJIOPOA, HanpHMep, y LIYKH —
35, y mopckoro okyHa — 88 %.

Y GoablUKHCTBA HAaCeKOMBIX cHabeHHe Op-
raHW3Ma KHCJIOPOAOM OCYLIECTBJASAETCA uYepes
TOHUAMIIHE CETH BETBEH TPaxeH.

Y nTHu, Kak M y penTHAHH, Tpaxes me-
JIMTCA Ha ABa 6POHXA, KOTOpbIE, NPOXOAA CKBO3b
Jlerkde, OTKPBLIBAIOTCA B BO3AYIIHbIE MELIKH,
Jlerkue cpaulensl ¢ KocranbHo# naespoft. Boagyx
yepes -JIErKHe MOCTYNAET uePe3 pa3BeTBJEHHS
O6pOoHXOB H GPOHXHOJ B BO3AYXOHOCHBIE MELUKH.
HauBonee KpynHble H3 HHX pPacnoNoMXeHul B
6plolWIHOR nosocTH, a Gosiee MenKHe — B rpyl-
HOH. Bce OHH MMEIOT OTPOCTKH, NMPOHHKAIOUIHE
B Tpy6uaThle KOCTH KoHeuHocTeHl, duadparma
y OTHL, KaK W y!pentuau#t, orcyrcrsyer. Bos-
AYXOHOCHLIE MEIIKH Kak pe3epsyaphl BO3AyXa
yAyqlIaloT BO3AYX0OOMEH B JIErKHX, MOALEPXH-
BAIOT TEJO NTHUB B NOJETE, H& BOAE, CNOcol-
CTBYIOT €r0 OXJ/a>KAEHHIO,

‘

BHELWWHEE AbIXAHME

Y  MJaekonuraowux rasoofmeH
MOUTH MOJHOCTbIO COBEpLIAETCA B Jer-
KHX. Uepes KOXY M NHILEBaPHTENbHbIA
TPaKT OH OCYLUECTBJAAETCA TOJBKO B
npegenax 1—2 %. ¥ qowage#t Bo Bpe-
Mf HanpsxeHHOH paboTbl KOXKHOE
AblXxaHHe Bo3pacrtaer 10 8 %.

B ¢usoreHese abixaTeqbHOro an-
napara Ba)KHOe 3HaueHHe HMeJo pas-
BUTHE W COBEPIUEHCTBOBAHHe JblXa-
TeNbHOH MYyCKyJaaTyphl, obecneydBalo-
lLeH NOCTOSHHYIO CMEHY BO3/JyXa B Jier-
KHX, MOSTOMY PEecnHpaTOPHble MbILILLI
pPasBHTHl XOPOLLO.

JbixaHue coBepluaeTcsi pHTMHUe-
CKH, UTO 06eceYHBAET NOALepIKaHHe
MOCTOSIHCTBA HAMNDSIXKEHHA [BYOKHCH
yraepoaa (COz), KOHUEHTpaUHH BOJO-
poaHbix uoHoB (HT) u Hanpsxeuus



kucaopoga (Og) B aprepuanbHOH
kpoBu. Bech npouecc rasoo6meHa npo-
TeKaeT B JIETOYHBIX a/bBeojax, TeCHO
COMpPUKACAIOUIMXCH C COCYIHCTbIMH Ka-
NUAJNSAPAMH W 3pHTpoUUTaMu (puc. 17).

Mexanuam Baoxa M Buigoxa. [Ipo-
Lecc AbIxaHHs 06YC/OBAEH IBHXKEHHEM
TPYAHOH KJETKH U pacTSXKEHUEeM Jier-
kux. IIp#n cnokofHOM JABIXaHHH, NpPH
BaOXe (uMcnupayuu) BAbIXaTeabHasd
MyCKyJaTypa cokpallaercs, Bce pebpa,
NOCKOJIbKY OHH (PHKCUPOBAHBI B Cy-
CTaBax, OIUCLIBAIOT AYIy KBepXy H
BIepe] H TpyldHas KJeTKa pacluups-
eTcl B NPOJOJLHOM H TIONIEPEYHOM Ha-
npaBaenusix. PacuwupeHuio rpyaHo#
KJIE€TKH CllepeAM HasajJ Ccrnoco6CTBYeT
H cokpaiueHue guadparmel. [1pn Booxe
NOJIOXKEHHE CYXOMHJIBHOTO LEHTpa ee
OCTaeTci HEHU3MEHHBIM, a YBe/IHYH-
BAIOTCA JIMILUb MbIIIEYHLIE YyacTKH. JIH-
adparMa CTaHOBHTCA KOHYCOBHAHOH.

[TpekpalieHne Baoxa  co3jaer
MPEANOCHIKYA ANAA BbAOXa (sKcnupa-
yuu): MexpeGepHble MblLIULI pac-
c1a6asioTCA U FPYAHAA KAETKa B CHJAY
3JaCTHYHOCTH H COOGCTBEHHOH THKECTH
BO3BpALLAETCS B HCXOLHOE MOJOXKEHHE,
a OTTeCHEHHble Hasal Auadparmon
6ploliHble BHYTPEHHOCTH NOAAIOTCA
Brepen, K KyrnoJ auadparmol CTaHOBHT-
ca BuinykabiM. Cnagalowascs rpyaHas,
KNeTKa PaBHOMEpPHO CcAaBJIMBaeT Jer-
KHe, BbXKHMaf M3 HHX BO3ayX. Yua-
CTHe pas3/IU4YHbIX MBILIL B ALIXATEJIbHOM
akte GblJI0 BHIICHEHO C MOMOLULBIO pe-
rHCTpalUHH X GHOMOTEHUHAJOB (3JeK-
Tpomuorpacdus).

Buigox ocyuecrsasercsi 0GbIYHO
NacCHBHO BCJEACTBHE paccaalbleHHs
yKasaHHOH Myckyaatypbl. OaHako npu
¢ OpCHPOBAHHOM BbIJOXE COKpALLAIOTCA
BHYTpPeHHHe MexXpeGepHble M 3aIHHE
HHXKHHEe 3y6uaTble MBILILB, a8 TakKxke
MbIIILBI XkHBOTA. Baox coseplaercs
HECKOJIbKO ObICTpee, 4eM BbIIOX. Y KO-
POB COOTHOILLIEHHe BJOXa K BBIAOXY MO
BpeMeHU cocrasJjser 1:1,2.

[ast  peructpauuu JAbiXxaTesbHBIX
IBHXKEHHU NMPHUMEHSIOT METOJ peonHes-
Moepaguu. OH 3aKITIOYAETCA B H3Me-
PEHHH 3JIEKTPONPOBOAHOCTH TKaHeH,
HaXOALIUXCA MeXIy ABYMSl 3JEKTpPO-

AAaMH: Tpyldb — Ta30Basi KOHEYHOCTb
B MOMEHT BIOXa CONMPOTHBJEHHE TKa-
Hell gocturaer makcimyma (1—2 Om),
a nmpu BblJoXe — MHHHMYyMa. [lo npaH-
HbIM peOMHEBMOrPaMMbl MOXKHO CYAHTh
O 4YacToTe JblXaTeJbHbIX ABHXKEHHH,
riy6uHe AbIXaHHS, AJHTEIbHOCTH BJO-
Xa M BblIOXa, UYTO HEOGXOIMMO 1A
OLIEHKH (PYHKLHOHAJBHOTO COCTOAHUA
JKMBOTHOTO,

B MmexaHuame BHOXa M BblgOXa
6o/blIOe 3HAueHHEe HMeeT 3JacThue-
cKasi TAra JIErkWX, TO eCTb IOCTOSH-
HOe CcTpeMJeHHe JIeTKHX YMEeHbLUIMTh
cBol 06beM, OHa o6yc/0B/I€Ha HaJH-
YHEM 3J1aCTHYECKHX BOJIOKOH B CTEHKe
aJbBeosl H MOBEPXHOCTHBIM HaTsXKe-
HUEM IJIEHKH (OKOJIO ?/3 3/1aCTHUECKOH
TATH), MOKPLIBAIOLLEH BHYTPEHHIOW MO-
BEPXHOCTb aJbBeOJ.

[TneHka cOCTOMT H3 HepacTBOpH-
Moro B Boae ¢ocdoaunuia — cyp-
takraHa, KOTopelA cTaGuaH3UpyeT no-
BEPXHOCTHOe HatsxeHHue. IIpu BrOXe
MOJIeKYJbl  cypgpakTaHa IMpHaeraor
ApYr K ApYry MeHee IJIOTHO, YTO CMO-
COGCTBYET YCHJAEHHIO MOBEPXHOCTHOTO
HatsxeHHsA. [IpH BblAOXE MOJEKYJbI
npuJeraioT 6osee NJIOTHO, UTO CHHXKaer
NOBEPXHOCTHOE HATAMEHHe XHIKOCTH
H MpensiTCTByeT CJHIAHHIO aJbBeoJ
H aTtenekrasy (CNafeHHIO JErkHx).
Ecnn 6bl BHYTPeHHAS NOBEPXHOCTD a/b-
Beos Obl1a MOKpbITA BOAHbLIM PacTBO-
POM, NMOBEPXHOCTHOE HaTAXKeHue AOJ-
HO Gbls10 6bl 6bITh B 5—8 pa3s Goablue.
B Takux ycJ0BHSIX 'NpOHCXOAMI0 Gbl
NOJIHOE clajeHHe OJHHX ajJbBeoJs MpH
nepepacTAXeHHH APYrux.

OTpuuarenbHoe jasjieHHe B NJeB-
panbnoil nojoctH. Jlerkue pacnoso-
JKeHbl B IeOMEeTPHYEeCKH 3aKpbiTOH Mo-
JoCTH, 06pa30BaHHON CTEHKaMH rpynd-
HOil kaeTkH M guacdparmoi. HMsuyrpu
rpyfHas NoOJIOCTb BhICT/IaHAa MJeBpOH,
cocrosilled H3 ABYX JHUCTKOB. OnHH
JIICTOK TNpHJeraetT K IpyAHOH KaeTke,
Apyro#l — K JierkuM. Mexay JHCTKaMH
HMeeTcsl LUEJEeBHAHOE TPOCTPAHCTBO,
UJIH nJieBpaJjbHasi 10JOCTb, 3al0JHEH-
Has NJeBpaJbHOH XHAKOCTHIO.

[pyaHast kjerka B yTpOOHOM IIe-
pHOZe W Moc/ae pOXIeHHs pacreT G-
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17  ¥Yuacrox aerxoro ¢ Kanuaaspamu (CHIb-
HOE YBeJHYeHHe):

I — repmunasbHas 6poHxHoaa; 2 — anbBeo-
JisipHBle XOABI; 3 — aJjibBeodbl; 4 — KanWias-
Pbl C 3PHTPOLUTAMH

cTpee Jerkux:. Kpome Toro, niaespaJb-
Hble IHCTKH 06J1a1al0T 60/bIIOH BCAChI-
Balolel cnocoGHocThio. [losTomy B
MJeBPadbHOH  MOJIOCTH  YCTaHaBJIH-
BAaeTCA OTpHLIaTeJbHOE faBjeHue. Tak,
B a/bBe0Jax JErkuxX JaBJeHHE DaBHO
atmocpepHoMy — 760, a B naeBpaJb-
HOR mosiocTH — 745—754 MM pT. CT.
It 10—30 MM u obecrneunBaioOT pac-
wppeHue Jerkux. Eciaun 1npokosotb
IPYAHYIO CTEHKY TaK, uYTo6bl BO3LyX
BOLI&J B MJIeBPaJIbHYIO MOJOCTh, TO JIeT-
KHe TyT e crnajaytcs (aresekras).
JTo NMpoH30HAET MOTOMY, UTO JaBJeHHE
aTMocdepHOro Bo31yXa Ha HapyXKHYIO
U BHYTPEHHIOIO [OBEPXHOCTb JErkux
cpaBHsieTcs.

Jlerkue B MJeBpaJbHOH MOJOCTH
BCeria HaxoIfATCSl B HECKOJbKO pacTs-
HYTOM COCTOSIHHH, HO BO BpeMs BJI0Xa
HX pacTsKeHHe pe3KO yBeJHUHBaercs,
a npH BbIEOXE yMeHbllaercsi. JTO SB-
JleHHe XOPOLUO AeMOHCTPHPYET MOJeb,
npeasoxenuas Jouaepcom (raba. [X).
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Eciu nomo6pate 6yThlab, no o6bemy
COOTBETCTBYIOLLYIO BeJHYHHE JIETKHX,
npeaBapuTeJbHO MOMECTHB HX B 3TY
6yThblib, H BMECTO /1HA HATAHYTb Pe3H-
HOBYIO IIJIEHKY, BBITOJHSAIOUIYIO DOJb
auacdparmel, To Jerkde GyAyT pacllH-
pPATbCA MPH KaXKAOM OTTATHBAHHH pe-
3uHoBoro AHa. CooTBercTBeHHO Oyier
M3MeHSITbCSl BEJIHUHHA OTPHULATENbHOrO
JlaBJIeHNs BHYTPH OYTBLIH.
OrpuuaTesibHOe [aBJeHHEe MOXHO
M3MEpHTb, €CJH BBECTH B IeBpaJb-
HOe TNPOCTPAHCTBO  HHBEKLHOHHYIO
ULy, COEJHHEHHYIO C PTYTHbIM M&HOs
MeTpoM. Y KPYMHBIX JKHBOTHBIX OHO J10-
cruraet npu paoxe 30—35, a npH BHI-
Joxe yMeHbluaercs 0o 8—12 MM pT. CT.
Kosie6anus naB/eHUs npu BLOXe H Bbl-
Jl0Xe BJIMSIOT Ha [BHXKEHHE KDOBH IO
BEHAaM, pAacHOJIOXKEHHbBIM B TpPYAHOH
nojoctH. Tak Kak CTEHKH BeH JIEerKo-
pacTAXKHUMBI, TO OTPHLATE/NbHOE AaBJje-
HHe nepeflaeTcsl Ha HHUX, 4TO CIOCO6-
CTBYeT PAacCLIMPEHHIO BeH, HX KpOBeHa-
NOJIHEHHIO H BO3BPATy BEHO3HOH KPOBH
B MpaBoe Npeacepjine, NpH BAOXE MpH-
TOK KPOBH K CepAly yCHJIUBaEeTCs.
Tunbi apixaHus. Y KUBOTHBIX pas-
JIMYAlOT TPH THNA JbIXaHUsA: peGepHbIH,



WIH CpydHOH,— mpH BAOXe mnpeobia-
JaeT COKpallleHHe HapyXHbIX Mexpe-
6epHbIX MblLL; AHadparMasnbHbii, HIH
OpIOWHON,— paclIMpeHHe TpyLHOH
KJIETKH NPOHCXOAUT NPEHMYILIECTBEHHO
38 CYeT COKpalleHHs Jauacdparmbl;
pe6epHO-6pIOIIHOA — BLOX ofecrneyuu-
BaeTcsl B PaBHOH cTeneHH Mexxpebep-
HbIMH MbIIILAMH, AHa(pparMoi 1 6poLL-
HbIMH Mbiminamu. [locjegHufi THR Obl-
XaHHS CBONCTBEHEH CeJbCKOXO3SAHCT-
BEHHBbIM XXHBOTHbIM. M3meHeHue Tuna
JbIXaHHSI MOXKET CBHAETEeNbCTBOBATH
0 3a6osieBaHNH OpPraHOB TPYAHOH WJH
6ptowiHoit nonoctu. Hanpumep, npu 3a-
6oneBaHHH OpraHoB GPIOILIHON MOJOCTH
npeo6saanaer pebepHbId THN AbIXaHHf,
TaKk KakK XHBOTHOe ofeperaeT 60Jb-
Hble OpraHsl.

JKu3HeHHan H 061Aasn eMKOCTDb Jer-
Kux. B nokoe kpymHule co6aki M OBLbI
BbiAbixaloT B cpegHeM 0,3—0,5, sowa-
a4 — 5—6 51 Bo3ayxa. DToT o§beM Ha-
3bIBAIOT  ObIXATEAbHbIM  B030YXOM.
Csepx gaHHOrO 06bema co6akHu H OBLH
MOTyT BIOXHYTb ewe 0,b—1, a Jjo-
waay — 10—12 1 — donosanuresvroili
8030yx. Tlocne HopMaJbHOrO BBLIOXA
XKUBOTHbIE MOT'YT BbIAOXHYTb MpPHUGJH-
3UTEJbHO TaKoe XK€ KOJHYECTBO BO3-
nyxa -— pesepsHsiil 80o30yx. Takum 06-
pasoM, NMpH HOpPMaJbHOM, HerJyGOKOM
JIbIXaHUH Yy XHBOTHBIX TPYAHAs KJeTKa
He pacluupsieTcd OO0 MaKCHMaJlbHOTro
npeaena, a HaXOAHUTCS HAa HEKOTOPOM
ONTHMAaJbHOM YPOBHe, NpPH HeOOXOAH-
MOCTU 06beM €€ MOXKEeT YBeJIHUYHBATHCS
3a CYeT MAaKCHMaJIbHOTO COKpallleHHUs
MBILIL HHCMHpaToOpoB. JlbixaTe/bHbIH,

IONOJHHTENbHBIHA U pe3epBHHIH 00 bEMBI

BO3JyXa COCTABJSIOT MU3BHEHHYIO eM-
KOCTb neekux. Y co6ak OHA cocTaBJsier
1,5—3 a, y Jgowapeit — 26—30, y
KpynHoro poraroro ckora — 30-—35 a1
Bo3ayxa. [Ipy MakcuMmaabHOM BbIAOXE
B JIEFKHX ellle OCTaeTcss HeMHOrO BO3-
AyXa, 3TOT 06’beM Ha3blBalOT OCTATO4-
Hoim 6030yxom. JKH3HEHHAsE €MKOCTb
JErKHX M OCTAaTOYHBIH BO3AyX COCTaB-
AT 06Uy emKoCcTy aeekuix. Beau-
YHHA XKH3HEHHOH €MKOCTH JIETKHX MO-
KeT 3HAUMTEJbHO YMEHBIIUTbCA TNPH
HEKOTOpLIX 3a00JIeBAHHAX, UTO MpH-

BOJHT K HapyLIeHHIO raszoobMmeHa.

OnpeneneHne XH3HEHHOH €MKOCTH
JIerKHX HMeeT 60JbLIOE 3HAYEHHE /1A
BbISICHEHHS (HH3HOJOrHUECKOr0 COCTOSA-
HHSl OpraHd3Ma B HOpMe M IpH MNaTo-
Jgorud. Ee MOXHO onpeaenuTtb ¢ mno-
MOLUBIO CMeUHaJbHOrO annapara, Ha-
3bIBAEMOr0  BOJSIHBIM  CIIHPOMETPOM
(anmaparom «Cnupo 1-B»). K coxa-
JIEHHIO, 3TH CIOCO6Gbl TPYJIHO NpPHMEHH-
Mbl B IPOHM3BOJCTBEHHBIX YCJHOBHSAX.
Y n1a60paTOpHBIX XXHBOTHBIX XKH3HEH-
HYI0O €MKOCTb OMNpefensilioT NOA Hap-
KO30M, DU BABIXaHHH CMECH C BBICOKHUM
cogepxanuem CO,. Bennuuna Hau-
6oJbLIero BbiOXAa MPHMEPHO COOTBET-
CTBYET XH3HEHHOH €MKOCTH JIerKHX.
JKu3HeHHas eMKOCTb U3MEHSIeTCH B 3a-
BUCHMOCTH OT BO3pacra, MPOLYKTHB-
HOCTH, MOPOAbl H APYTHX (aKTOpOB.

Jlerounas sentuasiuua. [Tocae cro-
KOHHOTO BLIOXAa B JIETKHX OCTaercs
pe3epBHBIH, MJIH OCTATOUHBIH, BO3AYX,
Ha3blBaeMbll TakXe aJbBeOJIAPHBIM
Bo3gyxom. Okosno 70 % Bavixaemoro
BO3/lyXa HEIOCPEJACTBEHHO IMOCTynaeT
B JIerkue, ocranbHble 25—30 % yua-
CTHI B ra3oo6MeHe He MPHHHUMAIOT,
TaK KaK OH OCTaeTcs B BEPXHHX [bIXa-
TeJbHbIX NYTAX. O6beM aJ/1bBEOJISIPHOrO
JBO3lyxa y Jomajeil coctabasier 22 J.
[lockonbKy NpH CNOKOHHOM ABIXaHHH
Jgolajb BAbIXaeT 5 J BO31yXa, U3 KO-
TOPBIX B a/bBeOJbl NOCTYNAaeT TOJbKO
70 %, waun 3,6 A, TO OPH KaXKIOM
BJ0X€ B aJjbBeosaXx BeHTHJHpYyeTcs
TOJBKO '/s uacTb Bosayxa (3,5:22).
OrHOIEHHe BALIXAaEMOro BO3JAyXa K
aJbBEOJNIAPHOMY HA3bIBAOT K03 dhu-
UYUEHTOM AE20YHOL BEHTUAAYUU, & KO-
JIMYECTBO BO3yXa, NPOXOIsIEro uepes
Jerkue 3a | MHH,— MUHYTHOIM 06%-
eMOM Ae204HOU BeHTuAsAuuu. MUHYT-
Hbl 06beM — BeJIMUHHA MepeMeHHas,
3aBHCHMAs OT YaCTOTh! AbIXaHHSA, KH3-
HEHHOH €MKOCTH JIerkHX, WHTEHCHBHO-
CTH paboTbl, XapakTepa pallHOHa, na-
TOJIOTHUECKOTO COCTOSIHUSL JIETKHX H
Apyrux (pakTopos.

BosgyxoHocHble nyTH  (roprasb,
Tpaxes, GPOHXH, OPOHXHOJBI) HE OpH-
HHUMAIOT HENOCPEACTBEHHOrO y4acTHs B
razoo6MeHe, NO3TOMY HMX Has3bIBAaIOT
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6. Coctas H napusajbHOe AABJIEHHE ra30B BAbIXAEMOro, BHIABIXAEMOr0 H afNbBeONIAPHOTO Boanyxa*

(npx GapoMeTpHYeCKOM AaBjeHHH 760 M)

CocraB Bo3nyxa, %

MapunanbHoe nabnenue
BO3JYXa, MM PT. CT.

Tas
BAbIXa- BhiablXa- a/JbBeoaAp- BAbixa- BhlgblXa- ajbBeonap-
eMulit eMblit HHft eMuil eMbl# HbIR
Kucnopozn 20,82 16,3 13,90 158,25 116,2 101,1
JByokuch yraepoaa 0,03 4,0 5,62 0,30 28,5 40,0
Asor 79,15 79,7 80,48 596,45 568,3 571,8
Bonsinsle napei Or 0,5 Bo Baanixaemom 10 6,5 %
(npHGNH3HTENBHO) B BbIILIXaEMOM H aJ/bBEOJISIPHOM

BO3yXe

* Ecau puixoa CO;z 43 KpoBH B anbBeosipHuIA Bo3ayx H nepexol Og H3 a/IbBeONAPHOrC BO3AyXa B KPOBb
yBEJHUHBAETCH, TO NPH HEH3MEHHOR BeqHuHHe a/bBeosApHON BeHTHAAUHH COz B aabBEOJAPHOM BO3RYXE

pacrer, a O; naanaer.

ao60poT, ecqH o6MeH rasos Mexay a/1bBeoNIAPHLIM BO3AYXOM H KPOBbIO HE HIMEHAETCH,

8 ajdbBeONADHEA BEHTHJAIHA BO3pacTaeT, TO B &AbBEONAPHOM BO3AYyXe KOHUEHTpPALUMHS CO, 6yaer nazars,

a8 Og yBeHUHBATLCH.

8pednbim npocTparcreom. OLHaKO OHH
HMeloT 60/1blIOE 3HAYEHHE B npolecce
JblXxaHus. B causucroét o6osouke HO-
COBLIX XOXOB H BEPXHHX AblXaTeJbHbIX
NyTAX HMEITCA CepPO3HO-CAU3HCTHIE
KJeTKH M MepLaTeNbHbIH 3NHTeNHH,
C/n3b ynaB/aHBAET Mbiib U YBJAXKHAET
AblxaTenbHbie NyTH. MepuarenbHblf
3MUTENHH IBHKEHHAMH CBOHX BOJIOCKOB
crnoco6CTBYET YAa/eHHIO C/IH3H ¢ HaCTH-
LLaMH MblIY, NecKka W APYTHMH MeXaHHU-
YeCKHUMH MpHUMecAMH B 06,acCTb HOCO-

[VIOTKH, OTKyJda OHa Buﬁpacuaae'rcn. -

B BepxHHX ablXaTeqbHBIX NyTAX Ha-
XOIHMTCA MHOMECTBO HYBCTBHTEIbHBIX
pELenTopoB, pasapa)eHHe KOTOphIX
BbI3bIBAET 3alUHTHble pedJiekChl, Ha-
NPHMEp Kalleab, YHXaHUe, ¢dblpKaHbe,
JlaHHble pedJiekcsl crnoco6CTBYIOT Bbi-
BEJEHHIO H3 OpPOHXOB WYACTHL MbLIH,
KOpmMa, MHKPOGOB, ANOBHTHIX BELLECTB,
NpeACTaBJAIOLIHX ONacHOCTb 4J15 opra-
uuaMa. Kpome Toro, Beaeacreue o6uab-
HOro KpOBOCHaGXeHHS CJOH3HCTOH 060-
JIOYKH HOCOBbLIX XOJ0B, FOPTaHH, TpaxeH
corpeBaercs BAbIXaeMblii BO3AYX.
O6bem JneroyHoft BEHTHJAUUH He-
CKOJIbKO MeHbILE KOJHYeCTBa KpOBH,
npoTekaiolled uepes MaJgablii Kpyr Kpo-
BOOOpalieHUss B eLHHHLY BpPEMEHH.
B o6sacTH Bepxyluek Jerkux ajbBeoJbl
BEHTHIHPYIOTCA MeHee 3 (EeKTUBHO,
YeM y OCHOBAHHS, NIPHJIEraiollero K I4-
aparme. [Tostomy B o6aacT Bepxy-
LIeK JI€TKUX BEHTHJ/ALHA OTHOCHTENBHO
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npeo6nanaer Haa KposoTokoM. Hasmu-
yye BEHO-apTepHabHbIX aHACTOMO30B
H CHHXKEHHO€ OTHOIUEHHEe BEHTHJALHH
K KPOBOTOKY B OTIE/bHbIX YaCTAX Jer-
KX — OCHOBHafl npHuMHa GoJjiee HH3-
KOro HanpsiXKeHHH Kucaopoja u Gosee
BBICOKOTO HaNpsiXKeHUs JBYOKHCH yrie-
pOAa B apTepHanbHOH KPOBH IO cpas-
HEHHIO C MNapuHa/JbHbIM JaBJeHHEM
3THUX rasoB B a/JbBeO/ISIPHOM BO3AYyXE.

CoctaB BAnIXaeMOro, BhiAbiXaeMoro
H anbBeoJsiPHOTO Bo3ayxa. AtTmocdep-
Hbl Bo3ayx coaepxut 20,82 % kucno-
poaa, 0,03 % nOBYOKHCH yraepoja sH
79,03 % asota. B BO3ayxe »KHBOTHO-
BOAYECKHX noMelleHHHA OOLIYHO COAep-
XKutes 6osblue ABYOKHCH yraepoja, Bo-
OSIHBIX NapoB, aMMHakKa, cepoBoaopoaa
H np. KoanuectBo kHcaopoga MoxKeT
ObITb MeHblle, YeM B aTMochepHOM
BO3JYyXe.

Bbiabixaembl#i BO34yX COAEPIKUT B
cpegHeM 16,3 % kucaopona, 4 % asy-
okucH yriepona, 79,7 % asora (atH
noKasaTeid NPHBEJEHEl B Mepecuere
Ha CyXoHf BO31yX, TO €CTb 33 BLIYETOM
MapoB BOAbI, KOTOPbIMH HAaChILIEH BhI-
Abixaemblit Bo3ayx). Cocras Bblfbixae-
MOr0 BO3JYyXa HEMOCTOSIHEH M 3aBHCHT
OT HHTEHCHBHOCTH OOGMeHa BeLLeCTB,
o6bema JeroyHo! BEHTHJALMH, TemIle-
patypel atMocdepHOro BO3Ayxa M Ap.

AnnBeossipHBI# BO3AYX OT/AHYaeTCs
OT BblObIxaemMoro GOJMBLIHM coaepiKa-
HHEM JBYOKUCH yrjepoja — 5,62 % u



MeHbIIHM  KHCJIOpOJa — B CpPegHeM
14,2—14,6, azora — 80,48 % (taba. 6).
Bolabixaemblit BO3AYX CONEPXKHUT BO3-
JAyX He TOJbKO aJbBeOJ, HO U «Bpel-
HOrO NpOCTPaHCTBa», TAe€ OH HMeeT
TaKOH XKe COCTaB, KaK U aTMOC(epHBIH.

Asor B razoo6MeHe He yuyacTByerT,
HO TpOLEHTHOE COJEPXKAHHE €ro BO
BAbIX2€MOM BO3J1yXe HECKOJIbKO HHIXKE,
yeM B BBIALIXaEMOM H a/IbBEOJISIPHOM.
d10 06BACHAELTCA TEM, YTO OGBEM Bhi-
AbIXaeMOro BO31YXa HEeCKOJbKO MEHb-
lue, ueM BJbIXaeMoro,

[TpenenbHo agomycTHMasi KOHLEHT-
paluHs JBYOKHCH Yrjepoia B CKOTHBIX
ABOpAax, KOHIOLIHAX, TeNATHUKAX —
0,25 %; Ho yxe 1 % CO. Bbi3bIBaeTr
3aMeTHYIO OABLIUIKY, U JIerOYHas BEHTH-
‘nAunA yseauuupaercs Ha 20 %. Cozep-
JaHue ABYOKHCH yriaepona Bhliie 10 %
BeleT K CMEepTH.

NEPEHOC FA30B KPOBLIO

KpoBb Cy>KHT NMEPEHOCUHUKOM KHC-
JOpPOAa M3 &a/bBEOJADHOr0 BO3AYyXa
K TKaHAM M J[ABYOKHCH YyIrjepona orT
TKaHel Tesa K JeroyHslM ajbBeoJaM.
KoauuecTBo rasa, pacTBOpAIOLIErocs
B KPOBH, 3aBHCHT OT CJNeAYOLIHX ¢ak-
TOPOB: COCTaB XHAKOCTH, 06bEM H XaB-
JeHHe rasa BHEe XHIKOCTH, TeMmepa-
Typa »XHILKOCTH H (PH3HUECKHe CBOH-
cTBa jaHHoro raaa. [las onpeneneHust
CTeNEeHH pacTBOPHMOCTH rasa BBelleH
nokasarte/b — KO3 QHUUEHT pacTBo-
pumocTH. OH oTpa)kaeT o6beM rasa,
KOTOpBHIH MOXEeT pacTBOPUTbeA B | Ma
XKHULKOCTH mnpu Temnepatype 0°C u
AaBJIeHHH €ro, paBHOM 760 MM pT. cT.
Ecau Haz XHIKOCTBIO HAXOAMTCA He-
CKOJIbKO Tra30B, TO KaxIbli M3 HHX
pacTBOpAETCH COOTBETCTBEHHO €ro nap-
LHAaJbHOMY JaBJIEHHIO.

ITapyuanssroe dasaenue — 3TO
yacTb o6Llero JasJieHHs ras3oBoil cMe-
CH, NPHXOASALLErocss Ha 0JI0 TOrO HJH
MHOro rasa cMecH. [lapunanbHoe gaB-
JeHHE MOXHO Y3HaTb, €CJIH H3BECTHH
JaBJeHHe rasoBoil cMeCH U MPOLEHTHLIH
coctas JaHHoro rasa. Ecau o6ulee gaB-
JeHHe rasoBod cMecH 0603HauyuTh P
(MM pT. CT.), a coaepXKaHHe raza — a

(B 06beMHBIX NpOLEHTax), TO Map-
LHaJbHOe [aBJeHHe Trasa P MOXKHO
Hallth no  ¢opmynae  [lanbroHa:

p=p o0 34 BbIYETOM JaBJE€HUA BO-

asiHoro napa — 47 mm prt. ct. Hanpu-
Mep, npu atMocepHOM [aBJIEHHH BO3-
ayxa 760 MM pT. CT. NapuHaJ/JbHOe AaB-
JleHHe KHCJIOpPOAAa COCTABHT MPHMEPHO
21 % (or 760 MM), T. e. 159 MM pT. CT.,
asora — 79 % (or 760 wmm), T. e
596 MM pT. cT.

Ecau rassl pacTBOpeHbl B KHAKO-
CTH, TO NPHUMEHSIIOT TEPMHUH «HANPSA-
ocenues», 4YTO aHAJOTHUHO MOHSATHIO
«napuuaJjbHOe Jas/jeHHey. ¥ MJeKonu-
TAIOWHX XKHBOTHBIX HaNpsAXeHHe KHC-
JOpOJa B KPOBH HHXKe aTMmocdepHoro.
Tak, B armochepHOM BO3AyXe OHO
paBHo 150 MM pT. CcT., a nIp¥ nepexone
€ro B KJETKH — HeCKOJbKHM MHUJLJIH-
Merpam, NpHUYeM ypOBEHb HAMPAXKEHHS
KHC/I0pPOJa HENOCPeACTBEHHO CBfi3aH
C MECTOM €ero HaxoXJIeHHs B JaHHbI}

nepHoa  AbIXaHHA  (aJbBEOJIAPHBIA
BO34yX, aprepHa/jbHas M BeHO3Hasl
KpPOBb).

Ces3biBaHHe H NepeHoc Kucaopoaa
KpoBblo. Krciopon, nocTynamouluil B
KPOBb, NOMIOULAETCA NJIa3MOH B He3Ha-
YHTEeJbHOM KOJ/IH4eCTBe, OCHOBHAfl e
€ro 4acTb NEPEeXOAHT B 3PHTPOLHTHI,
rAe CBA3bLIBAETCA C TeMOrJMoGHHOM
(Hb) u ofpasyet ¢ KHC/JIOpOLOM He-
NpOUHOe, Jerko AHCCOUHHpYIoLLee coe-
AUHeHHe — oKcHremorno6ud — HbO,.
CpfA3biBaHHE KHCIO0POLa reMOrI06HHOM
3aBHCHT OT HaNpsiXKeHHA KHCA0poAa
B KPOBH H fIBJISIETCH J1IerKOOGpaTHMBIM
npoueccoM. [IpH noHuKeHMH Hanps-
JKEHHSl KHCJOpPOoJa OKCUreMOroGHH
otgaer xucjaopod. COOTHOLUIEHHEe MeX-
Ay napuqajbHbIM AaBJeHHeM W KOJH-
4yecTBOM O6pa30BABIUEroCs OKCHIeMO-
ro6HMHa MOXKHO BBIPasHTh KpPHBOH
AHMCCOLMALHH OKCHreMor/Jo6uHa, Ha-
nomuHaiowed no c¢opme runep6oay
(puc. 18). HuxHAA uacTh KpHUBHIX
XapakTepHayeT CBOIHCTBa reMorJo61Ha
B 30He HM3KOro NapuHajbHOTO LaBJe-
HHSA KHCJIOPOa, KOTOpble GJH3KH K HMe-
ouuMcss B TKaHAX. CpegHAs uacTb
KPHBO# co3aeT npeacTaB/aeHHe O CBOH-
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18 KpHBbE AHCCORMAMHH OKCHTemMoraoGuna
) B BogHOM pactsope (A) # B Kposu (5)
NpH HANpPsKEHHH JBYOKHCH yrJjepoaa

40 mm pr. cr. (no Bapkpodry)

CTBax reMorjoGHHA TNpH TeX BeJHUH-
Hax Hanpsi)KeHUsl KHCJIOPOJAa, KOTOphIe
HMEIOTCS B BEHO3HOH KPOBH, a BepXHAA
€e 4acTb COOTBETCTBYET YCJIOBHSIM,
HMeILUMCA B a/lbBeoJiax Jierkux. [1pu
napuMajbHOM JlaBJeHHH KHCJI0poja
80—100 MM pT. cT., TO €CTb B Tex yc-
JIOBHSIX, KOTODble HMEITCH B alibBeo-
Jax, OH ObICTPO MOCTYMaeT B KpOBbD,
H o6pa3yercad okcuremorao6us. [lpu
HHM3KHX MapuMajbHbIX AaBJEHHAX KH-
CI0pOAa, KaK 3TO NPOUCXOAHT B TKa-
HSIX, OKCHreMOTJIOOHH pacnapnaercd, H
KHCIOPOA, 0CcBO60XKAASACh, MEPeXOaUT
B TKaHH.

Ha cBasbiBaHHe Kucaopoja remo-
rMOGHHOM BJIMSIET HaJIH4YHE ABYOKHCH
yraepona. Ilpu onHoM M TOM e map-
LHaJbHOM JlaBJEHUH B MPHUCYTCTBUH
OKHWCH yrjlepojla MeHbllle CBsI3bIBaeTcsl
KUC/IOPOAA M KpHBas JycCOLHaLUH
oKcureMorio6HHa cMellaeTcss BApPAaBo.
B cBA3u ¢ atuM nocrynnenune CO;, u3
TKaHel B KPOBb O6JjleruaeTr 0cBOOOXKAe-
HHE KHCJIOPOAA M3 OKCHreMorJob6uHa
H mepexox ero B TkaHu. HaoGopor,
BbigeneHde u3 kpoBHn CO; B Jerkux
crnoco6CTBYeT CBAI3bIBAHHIO KHCJIOpPOAA
reMorJo6HHOM.

B cHaGKeHHH MBILII KHCJAOPOAOM
npyd HanpsxXeHHOH paboTe BaXHYIO
poib Hrpaer BHYTPHMBIIUEYHBIH IHT-
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MEHT MHOrJ00MH, KOTOpPBIH JONOJHH-
TeJbHO CBA3bIBaeT KHcaopond. CBssb
KHCJIOpOJa ¢ MHOTI06HHOM GoJiee mpou-
Has, yeM ¢ remorjo6HHoM. IIpu 3atom
CyllecTBEHHOe 3HauyeHHe HMeloT dep-
MEHTaTUBHble BHYTPHKJ/ETOUHblEe TMpPO-
ecChl.

Konuuectso kucsiopopa, Koropoe
MoxeTr ObiTh cBsizano 100 ma kpoBu
NpH TNOJHOM Tepexojle reMorJo6uHa
Kpoeu (Hb) B okcuremorno6uu (HbO,),
COCTaBJISIET  KUCAOPOOHYIO  eMKOCTb
Kposu. | r remorjo6uHa MOKeT CBS-
3atb 1,34 % w™ma xucjopona, cienoBa-
TEJbHO, €CJH B KPOBH COAEPIKUTCS
14 % remorso6uHa, TO OHa crnocoGHa
cBfi3aTh 19 Ma Kucaopona. Y GONbILHH-
CTBa XHBOTHBIX KHCJOPOJIHASl eMKOCTb
KpoBH cocrtaBasier 14,2—19,8 06 %
(Tabn. 7).

7. KHC/IOpOZHAsi €MKOCTb KPOBH y Da3HbIX
BH08 XHBOTHBIX, 06%

JKuporHuie Eer::; Bl )KusorHbie Er‘;(g:; b
KpynHuldt po- 154 Kouku 15,0
raThli  cKOT Kpoauku 16,0
OBubl 16,9 Kypnt 15,0
Kosni 14,2 Tony6u 18,3
CBHHbH 17,8 YTKH 15,4
Jlowagu 149 I'ycu 14,6
Co6aku 19,8

i

CBsi3biBaHHE H NEPEHOC YIrIEKHUCAO-
ro ra3a Kposblw. B BeHO3HO# KpoBH
coaepxutess 50—58 06 % mByokHcH
yriaepojga, mnprueM HauGogblliasi ee
4acTb COLEPXKHTCA B [J1a3Me U 3PUTPO-
LMTAaX B BUJE YTOJbHOH KHCJIOTHI, OKOJIO
2,5 06 % — B pacTBOPEHHOM COCTOS-
HHMM ¥ 4—5 06 % cBA3aHOo ¢ reMoryio6u-
HOM B BHZe Kap6oremorsio6uua.
O6pasyomasica B TKAHAX IBYOKHCh
yriepoga Jerko gudpdyuaupyer B
KPOBb COCYAHCTHIX KaNHAJISPOB GOJb-
IIOr0 Kpyra KpoBOOOpaUleHUd, TaK Kak
Hanpsikenne COg B TKAHSIX 3HAYHTEb-
HO BblIE ero HanpsiXKeHUs B apre-
pHanbHOH KpoBH. [IBYOKHCH yraiepona,
pactsopdAAch B yiasMe, IHPOyHAUpYeT
BHYTPb 3DHTPOLMTOB, TIle OHa MOf
BJHAHHEM (pepMeHTa KapGOaHTHIpa3bl
npeBpaulaercss B YTOJbHYIO KHCJOTY:
CO2 4+ HyO==H,COs. TlockonbKy Best



ABYOKHCb YIVI€pPOJia B 3PUTPOLUTAPHON
' VIa3Me MepexXOAMT B YTOJbHYIO KHCJO-
1y, Hanpsixkenne COy BHYTPH 3pHTPO-
UMTOB MajaeT A0 HYJA.

B cBfi3n ¢ 3TUM ‘B 3PHTPOLHUTH
NMOCTOSIHHQ MOCTYNAIOT HOBbIE MOPLHUH
CO,, KOHueHTpauuﬁ nonos HCO3, 06-
pasyolIUXcsd B 3PHTPOLKTAX, BO3pa-
CTaeT, U 3TH HOHblI HaUHHAIOT AUDPYH-
IMpPOBAaTh B MJa3My. 31ecb OHH MpH-
coenunsawr Na, o6pasys NaHCO;,
" 0CBOGOXKIAWUIMACA XJOp MNpOHHKAET
B 3pHTpOUUTHl (pHC. 19).

OkcureMorJIOGHH MMeeT KOHCTaHTy
auccouHauxu B 70 pa3 GoJiblylo, yem
JI€30KCHreMOT 06U H. Oxcuremorso-
6uH — OoJiee CHJAbHAas KHCJAOTa, 4YeM
yrojibHasi, a JAe30KCHIreMOIrJOGHH —
6osee caabas. [losromy B aprepHalb-
HOH KDPOBH OKCHIeMOTJIOOHH, BLITECHUB-
wri Houbt KT u3a 6HKap60HaTOB nepe-
Hocurcsa B BHAe coad KHbO.. B tka-
HeBbIX Kanumaapax yacrte KHbO. ot-
JaeT KHCJOPOI M [peBpallaercsi B
KHb. W3 Hero yroabHas KHcaoTa, Kak
Gosiee cuJbHAasi, BbHITeCcHsieT MOHBF K*:
KHbOz+H2C03—KHb—|—02—|—

+ KHCOs3:

Takum o6Gpa3oM, npeBpalleHue
OKCHUreMorJo6MHa B reMorjoGHH co-
NPOBOXKAAETCH YBeJUYEHHEM CMocoG-
HOCTH KPOBH CBfI3bIBATb JIBYOKHUCH yT-
Jepoaa. STo SIBJIEHHE TMOJNYYHJO Ha-
3BaHHe agpekra Xoardena. eMorno6un
CYKHMT HMCTOYHHKOM KaTHOHOB KT,
HeO6XOIHMBIX AJS1 CBA3LIBAHUS YTOJb-
HOH KHCJOTH B ¢opMe GukapGOHATOB.
B spuTpounTax TKaHeBbIX KaNMHMJISAPOB
obpasyeTcsl AOMNOJHHTEILHOE KOJHue-
ctBo GMKap6oHaTa KaJjds, a TakKxe
kap6oreMorjio6HH, a B mnJjaa3Me KpPOBH
yBeJHUHBAETCA KOJUYECTBO OuKap6o-
HaTa HaTpHSA.

"~ bukap6oHaT c KpOBbIO nonajgaet
B KANHMJISPbl MAaJOrO0 Kpyra KpOBO-
obpatiueHus, rae B 3pHUTPoOUUTAX MNpPO-
HCXOAHT oOpaTHas peakuusi, H OCBO-
6oxpawuasca ABYOKHUCh yrjepoja U3
KPOBH TNOCTYnaer MO 3aKoHaM Jud-
¢y3HH B albBeOJISIPHBIA BO3IYX.

Fazoo6men B jerkux. O6MeH ra3os
MeXJY aJbBeoJIAPHbIM BO3AYXOM H
BEHO3HOH KPOBbIO MaJIOT0 Kpyra KpoBo-

Mnasma Knerin
co, €0,
—H0
_L HCO,‘
cr
Nat
0, 0,
B tkanax
JpuTpouyT Mnasma A;I;::;):.
Co, CO.
- H,0
4——1— Hco,
Na*
0, V'3

B nerxux

19 Cxema npoueccoB, NPOUCXOAALIHX B 3PHT-
POMHTAX NPH NOTJOWIEHHH W OTAAue
KPOBbIO KHCJOPOAA H ABYOKHCH yriepoaa

obpalleHHs1 MPOUCXORHUT ~ BCJAEJCTBHE
pasHHLbl NapUHaNbHBIX HABJEHHH KH-
caopoga (102—40=62 MM prT. CT.)
H ABYOKHcH yraepoga (47 —40=7 mm
pT. CT.). DTa pasHHlUA BHOJHE J0CTa-
TO4YHa A48 ObicTpod aHddy3UH rasoB
Ha TOBEPXHOCTH CONPHKOCHOBEHHS
CTEeHKH KAaNUJISPOB C AaJIbBEOJISIPHLIM
BoaayxoM (puc. 20). JIByokuchb yrie-
poaa AUpPyHAHpPYET yepe3 aJbBeOJibl
npHMepHO B 25 pas OhICTpee KHCJO-
poia, MO3TOMY JAOCTATOYHO Pa3HOCTH
pgasaerui scero B 0,03 MM pr. cT. Jaxe
npH pasHuue B naejaeHuH Or B 30—
35 MM yepes | CM2 a/IbBeOJ MPOXOAUT
3a MHHYTY 6,7 cM®, a uepes BCIO noBepx-
HOCTb a/ibBeos uesoBeka — 6000 cm®
Kucgopoja. Takasi CKOPOCTb H BeJNHYH-
Ha JM(PEY3UH KUCAOpPOAA TOJHOCTBIO
ofecrneyuBaioT MaKCHMAaJbHYIO HHTEH-
CHBHYIO (pH3HUeCKYIO paboTy.
lFazoo6men B TKaHsax. B TkaHsax
KpoBb oraaetr Q. u moriomaer CO,.
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20 OG6men rasos uepes creHky anbseoani

[TockoabKy HamnpsxeHHe OBYOKHCH yr-
Jepoja B TKaHAX jocrturaer 60—
70 MM pT. CT., a B BEHO3HOH KpOBH
TOJIBKO 46 MM pT. CT., TO OH AU DYHIH-
pyeT M3 TKaHeH B TKAHEBYIO JKHAKOCTb
H Jajee B KpOBb, Je/Nas €€ BEHO3HOH.

B rasoo6MeHe KHCJIOpPOJa BaXKHOE
3HaueHHe HMeeT aKTHBHas CIIOCOGHOCTh
K/JeTOK 3HeprHuyHo moTpebJATb KHCJIO-
pod. -ITostomy ero HampsixKeHHe B Ipo-
TOM/Ja3Me yMeHbIIaeTcst ¥ MOXeT ObiTh
paBHO HyJieBOMYy 3HauyeHHI0. Beaenct-
BHE 3TOr0 KHCJ0POA GbICTPO MPOHHKAET
M3 KPOBH KanHA1sapoB GoJbLIOro Kpyra
KPOBOOGpAaLeHHSs, T[1€ €r0 HanpsixKeHHe
cocrasaser 100 mm prT. ct. U GoJee,
B TKAHEBYIO XHAKOCTb, T[e JaBJjeHue
20—37 mMm pT. cT.

TkaHH noTpe6asiOT NMPHGAH3UTE/Ib-
Ho 8 06 %, uan 40.9% Bcero Kucsao-
poaa, cofep:Kallerocs B apTepuanbHo
KPOBH, HO IIPH YCHJEHHOW MbILIEYHOH
pa6ore norpebaeHHe KHCJAOPOLa AOCTH-
raer 50—60 %. KoaunuecTBo KHCa0pO-
Jla, KOTOpOe 10/1y4aloT TKaHH U3 oblle-
ro copepXaHHusl B apTepHaJbHO! KPOBH,
BbipaKeHHOe B NpPOLEHTaX, Ha3blBAlOT
Ko3ghpuyuenTom Yyrususayuu Kuciopo-
da. Ero MOXHO BBIYHCJAHTbL ONpejese-
HHEM pa3HHUBI B COLEPXKAHHH KHCJO-
pora B aprepHanbHOH U BEHO3HOH
kpoBH. [loBbileHHlo Ko3¢dHuUHeHTa
YTHAH3aLUHH KHCJIOPOAA CHOCOGCTBYET
yCcHeHHOe o6pa3oBaHHe MOJIOYHOH H
YyroJibHO# KHCJOT TNpH 3HAYHTEJNbHOH
¢usnueckolt pabote, a TakKe pacKpbl-
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THEe HeDYHKLHOHHPYIOILHUX KATHJISAPOB
B pa6oTalolled TKaHH, YTHIU3AUHH KH-
cJ10poja CMOCOGCTBYET MOBHIILEHHE
TeMnepaTypbl pa6oTaloluX MBI . H
ycuJieHHe (epMeHTaTHBHO-3HepreTHye-
CKHX MPOLECCOB B KJAeTKax.

Kaerounoe apixanue. OxucaeHne B
TKAHAX NPOHCXOOUT B KJIETKax H BHe-
kaeToyHoM BellecrBe. OHO BKJIOYaeT:
1) orpauy Bomopoma, HJAM JErHAPH-
poBaHue; 2) npucoeAuHEeHNWE KUCJIOPO-
Ja U 3) nepeHoC 3JIeKTPOHA, WU Me-
peMmeHy BaseHTHOCTH. OKHC/IeHHe HauH-
HaerTcsl C [erujpMpOBaHHs, TO €CThb
BHayaJie GepMeHTHl Aeruapasbl aKTHBH-
PYIOT BOAOPOA, BXOASAIIHA B COCTaB
OKHCJISIIOILEroCA BellecTBa. 3aTeM K
BOZOPOAY NPHCOENHHSETCH KHCJIOPO,
u ofpasyercs BOJAAa, 3Ta peakLMsi Mpo-
HCXOZHMT TNpPH YYacCTHH »KeJe30COonep-
XKAlMX  AblXaTesJbHbIX  (hepMEHTOB.
B npoueccax OKHMC/IEHHS Y4acTBYIOT
thepMeHTbl TepOKCHAA3a WU OKCHAA3a.
[Tocnennsia Jerko npHCcoelHHSIET MO-
JIEKYJAPHBIA KHCJ0poL, npu 3ToM obpa-
3yercsl nepekHcb. ATOM KHCJIOpoAa OT-
LIENJIAETCA OT NePEeKHCH H NePEHOCHTCS
K OPYFHM TPYAHOOKHCJSiEMbIM BELeCT-
BaM NpH MOMOLUHM ¢epMeHTa MePOKCH-
Aassbl.

B k/aeTouHOM AbIXxaHUHM OueHb 60Jb-
I0YI0 POJIb UrpaeT LUTOXPOMHAs CHCTe-
Ma (LHTOXPOM -+ LIHUTOXPOMOKCHAA3a).
LuToxpomel ¥ (JaBONPOTEHALl — IMe-
PEeHOCUYHKH BOAOPOLA. B KneTouHOM Abl-
XaHHY TNpPUHHMAIOT TaKXe yuyacTue
thepMeHTBl — MepeHOCUHKH aMHuHO-
rpynn, ¢docdara u ap.

MHorue ¢epMeHTH, y4acTByIOLHE
B KJETOUHOM IbIXaHHHU, ABAAIOTCA NpO-
M3BOJHBIMH BHTaMHHOB rpynnsl B (B,
B u ap.). Kpome Toro, B BocCTaHO-
BUTE/NbHO-OKHCJIHTEAbHBIX  [poLleccax
B KJIEeTKax NPHHAMAEeT yyacTHe ackop-
6uHoBaa kucaora (suramuH C). HH-
TEHCHBHOCTb  KJETOYHOrO  JAbIXa8HHSA
3aBHCHT OT BHa XKHBOTHOTO H €ro npo-
LYKTHBHOCTH.

B3auMocBA3b ABIXAHHA H KPOBO-
ob6pamenua. OrpuuaTenbHOe JaBJe-
HHe B NJeBpaJbHOH nosoctH ofecrne-
yyBaeT BEHO3HbIl BO3BPAT KPOBH B Npa-
Boe npencepare. Bo speMs Baoxa aas-



JeHHe B GpPIOIIHOH MOJOCTH YBEJIHYH-
BaeTcs, 4YTO TakXe cloco6CTBYeT OT-
TOKY KPOBH H3 BEHO3HbIX COCY/OB H Ka-
NUAIAPOB GPIOLIHHEL H opraHos Gploil-
HO# nosoctd. BeaeacTsHe npucaceiBaio-
ero fefcTBHS rPyAHOH NONOCTH KPOBb
BbIKauKBaeTcs U3 60JbLIOTO KPyra Kpo-
BOOGpalleHHs H HaNoJ/HAeT KPOBEHOC-
Hble cocydabl MaJjoro kpyra. Kpome
TOrO, NPH NOBLIIIEHHH KPOBAHOro AaB-
JieHHsl peIeKTOPHO TOPMO3ATCA AblXa-
Te/NbHbie JBHXKEHHA BCJEACTBHE pas-
ApaxKeHHsl peLeNTOpPOB KapOoTHAHOTO
cuHyca. Hamporus, napeHue aprepH-
ajJbHOTO AaBJIEHHA BbI3bIBaeT yuallle-
HHE JAbIXaHHS H H3MEHEeHHe ero rJay-
GHHbI.

ViameHeHHe [pIXaHHA 3aBHCHT OT
4acTOTHl pasapa)keHHsl acdgepeHTHHIX
BOJIOKOH PEeLeNTOpOB PaCTAKEHHUS Jer-
kux. Oco6eHHO MHOro WX B 06JacTH
KOpHe#l Jlerkux. DTH Tak Ha3biBaeMble
HPPUTATHBHbIE peLenTopbl 06JananT
OJHOBPEMEHHO CBOHCTBAMH MeXaHo-
u xeMmopeuentopoB. OHH pa3apaxalor-
cfl NMPH JHOCTATOYHO CHJBHBIX H3MEHe-
HUAX o6bema Jerkux. Yacrb Hppura-
THBHBIX PeUEeNTOPOB BO36YyiKaeTcs 1PH
o6bIYHEIX BAOXaXx H Bblaoxax. Paajpa-
XKHTEJNSAIMH 3THX pELenTopoB MOTyT
6bITb aMMHaK, 3(HpP, ABYOKHCb CEpHI,
taGauHblil AbiM. CHIbHOe BO36YXKIeHHE
HPPHTATHBHBIX DELENTOPOB BO3HHKAET
TNpH NMHEBMOTOpPAKce, OTeKe JerkHx, 3a-
CTOe KPOBH B MaJlOM Kpyre KpoBoo6pa-
IleHHS H BbI3bIBAET OJBILIKY, Kallefb.

Acdukcus (yoylibe) BO3HHKaer
BCJ€ACTBHE MEepepriBa B IbIXaHUH, 3a-
BHCSILLIETO OT PAa3HbIX NMPHYHMH; OHA MO-
XKeT 6biTb Bhl3BaHa HapylleHHeM (PYHK-
UMK [AbIXaTeJbHOTO LEHTpa, JEerkHx,
KPOBH HJHM TKaHeH. B atux cayuasx
TKaHH He MOTYT HCIOJb30BATb KHCJO-
poa. Hanpumep, npu BocnaJieHHH Jer-
KHX a/bBeoJIbl HanoJIHAIOTCH TKaHeBOH
XKHUAKOCTBIO, YTO NPENATCTBYET OKCHTe-
HaUHKH KPOBH M BLI3bIBaeT achuKcuio
OT HeAoCTaTKa KHCJI0pOoaa.

Dbixanue naoaa. B npouecce yTpoGHoro
pa3BuTHA ra3oo6MeH NJOLa NMPOUCXOJHT uepes
MyNOUHbIE KPOBEHOCHHIE COCY[bl, TECHO KOHTaK-
THPYIOLLHE C KPOBLIO MaTepH B miaueunre. Dra
CBA3b NPH POXKAEHHH OGPLIBAETCH, UTO PHBOLHT

K PE3KOMY MOHHXXEHHIO HANpPsKEeHHs KHCI0poLa
H GLICTPOMY HAKOMJEHHIO B KPOBH ILIOAa ABYO-
KHCH yrjepoja M ApYCHX TPOAYKTOB OGMeHa.
Heflpousl aeixatenbHOro LEHTpa Mm/1042 BO3-
GyxaaloTcA, 4TO H BhI3bIBaeT NepBHIH  BJOX.
[Mpexpaluenne pabIXaHHWA NJ04a uepe3 KpoBb
JAOJIXKHO NPOUCXOAHTh GbICTPO, TaK KaK MENJeH-
HOe Mnepex<aTHe COCYIOB MYMOBHHBI HE Cnocob-
CTBYeT BO36YXKIEiLHIO AbIXaTeNbHOrO LEHTpa H
naoa MoXer moru6HyTb, He caenas ppoxa. Cy-
LleCTBEHHOe 3HAueHKHe HMeeT pasapaxKeHHe pe-
LEeNTOPOB HOCOMVIOTKH, KOXH, MBIILL H BHYT-
PEHHHX OpraHos, MNepefdiolleecs MO LEHTPoO-
CTPEMHTENbHbIM HepBaM B JbIXaTe/bHbIH LEHTP.

PETynauma AbiIXAHMUSA

Hbixanne — camoperyadpyolLui-
csl mpolecc, B KOTOPOM BeAylllee 3Ha-
yeHHe HMeeT J[bIXaTeJbHbIH LEHTp,
pacrnoJio)KeHHbId B PETHKY/IAPHOH dop-
Mal#H NpOAOJroBaTOro Mo3ra, B o6ua-
CTH AHa YeTBEPTOrO MO3IOBOrO XeJy-
gouka (H. A. Mucnasckuit, 1885).
OH sABasieTcA napHbBIM 06pa3oBaHHEM
H COCTOHMT H3 CKOMNJIEHHSl HEPBHBIX KJje-
TOK, (OPMHPYIOILHX LEHTPbl BJOXa
(MHCcnMpauus) W BHIOOXa (9KCnHUpa-
UUA), KOTOPBI§ PEryJHpPYIOT AbIXaTesb-
Hble aBHkeHHA. OJHAKO TOYHOH rpa-
HHLbl MEeXJYy LEHTPaMH BJOXa H Bbi-
J0Xa He CYyLleCcTByeT, HMeEIOTCH JHIb
Yy4YacTKH, rie npeo6iaialoT OJHH HJH
Apyrue (puc. 21). B BepxHe#t wacrtu
BapoJiieBa MOCTa HAXOOMTCA LEHTP
MHEBMOTAKCHH, KOHTPOJHUPYIOIHA ges-
TeNbHOCTb BhIIIEYKA3aHHLIX LEHTPOB.
Bo Bpems Broxa OH BHI3bIBaeT BO3OyXK-

2] Jpixateabnnie UCHTPBI KOLUKH:

A — nopcanbHaf NOBEPXHOCTb  MO3FOBOroO
cTBona; 5 — nonepeudsit paspes npoaoaro-
BATOro MO3ra no rOpU3oHTaNbHOR JauuuK (I);
8EPTUKANbRAR WUTPUXOBKA — UEHTP BHAOXA,
20PUIONTAALHAR WTPUXOBKA — LIEHTP BAOXA;
C — nepBhifi welHbIA KOPEWOK
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JfeHHe HeHpOHOB LEHTPa BbIIOXA MU Ta-
KUM nyTemM o6ecrneyuBaeT PHTMHYHOE
yepefOBaHHe (MHEBMOTAKCHC) BJOXOB
H BbIIOXOB*,

JleIxatenbHas MyckyJiatypa M AHa-
¢parma nosy4aiOT HepBHbIE HMITYJIbChI
M3 1BIXaTeJbHOTO LEHTPA, T03TOMY OHH
NOJYHHEHbl PHTMHYECKOMY BO36yxKie-
HHUIO HEHDOHOB LieHTpa. MOTOHEHPOHBI,
aKCOHBI KOTOpLIX o6pasyloT auvadpar-
MaJjibHble HepBbl, HaxojATcss B o6Ja-
cti [1I — IV mefiHbix cerMeHToB, a MO-
TOHEHPOHBI, OTPOCTKH KOTOpBLIX obpa-
3yI0T MexxpebepHbie HepBbl, HHHEDBH-
pylOlLHe COOTBETCTBYIOILHE MeXpe-
GepHble MBILILLI, PACNOJOXKEHBl B fe-
peIHHX porax TPyAHOro OTAeJa CIHH-
HOr0 Moara.

B kope roJjioBHOro Mosra HMeercs
LLeHTpP, PeryJaHpyoOILUH U npucnocabJin-
BAaOILKHA JbIXaHHE K H3MEHSILeMycs
COCTOSIHHIO opraHu3ma. TakuMm obpa-
30M, JAbIXaTeJNbHBIH LEHTP B LIEJOM CO-
CTONT H3 CO3Be3lHs HeHpOHOB, pac-
MOJIOKEHHbIX Ha pasJHYHbIX 3Taxax
LIEHTPaJIbHOH HEPBHOH CHCTEMBI.

Ot serkux no GJy>KIAOLHM Hep-
BaM [bIXaTeAbHOMY LEHTPY meperaroT-
Cl UEHTPOCTPEMHTEJNbHbIE HMIYJbChI.
PeuenTopbl, pacno/ioxeHHbie B JerKux,
M pecnupaTOpHbIE MbIIIIbL PHTMHUECKH
B0o36YXKAAIOTCH MNpPH PAaCTAXKEHHH W
CXAaTHH JIETKHX BO BpeMs BJOXa H
BbIJOXa. Mmnysabcbl, BO3HHKAIOLIWE B
JErKHX BO BpeMs BJ0Xa, MOCTYNaioT
B JblXaTeJbHbIH LEHTP M TOPMO3AT
BIOX, @ NPH BBIAOXE TOPMO3SAT BBIAOX.
B srom 3akiiouaercss MexaHU3M CaMo-
peryJsiuu abixaHus. [locie nepepesku
6/1yKAak0l1ero HepBa ykasaHHasl caMo-
peryJsiuus AbIXaHHs IpeKpallaeTcs U
JKHBOTHble HAYMHAIOT AbIIIATH Ny6OKO
H OueHb peiKo (pHc. 22).

* MexaHH3M NEPHOAHUYECKOH AESITEbHOCTH
JbIXaTeJbHOrO LeHTpPa MOJHOCTBIO He BhISICHEH.
HenaBecTHa mpHpoOAa TOPMOMKEHHST HHCIHPATOP-
HbIX HEeHPOHOB MpPH CMeHe BAOXa H BblAOXa.
CywecTByeT MOJeJb MeXaHH3Ma JAbIXaTeJbHOro
LeHTpa, BKIOYalollas nBa MNpolecca: reHepa-
TOp LEHTPAJbHOrO HHCIHPATOPHOTO BO3GYXKAe-
Hua (LIMB) u MexaHu3Mm BLIKTIOYEHHS] HHCIH-
paiuy.

il

| Soum— g — 7
1 1
22 Bansue GayKnaomero HepBa HA PHTM
AbIXAHMSA:

! — pasapaxeHHe HepBa BO BpeMs BblAOXa
H 2 — BIOXa; 3 — HOpMaJbHOE JblXaHHE;
cTpeaka — nepepe3ka HepBa

Bo36yaumocTb nbiXaTelbHOTO LEeHT-
pa H3MeHsileTcsl NOJ BJHSIHHEM HepB-
HbIX HMITYJIbCOB, NIOCTYNAIOLIHX 1O CHM-
naTtHueckum HepBaM. Ecaun pasgpa-
’)KaTb HX, TO BO36YAUMOCTb JAbIXaTeJb-
HOro LEHTpa YyCHJIHBAeTCs, a AblXaHHe
yuaigaercad. ITHM OTUACTH OOBACHSIOT
H3MEHEHHS] pPUTMa MAbIXaHHS NPH 3MO-
LHAX, 06L1IEM BO36YKAEHHH, CEKCyallb-
HOM MOBeJleHHH, ClIapHUBAHHH,

Hei#lpoHbl ApiXaTeNbHOrO EHTPa 06-
JafalT CBOACTBOM aBTOMATHH — aB-
TOMaTHUECKOTO BO36YXX/AEHHs, CBA3aH-
Horo ¢ o6MeHOM BelLecTB B HHX M Ha-
KOIJIeHHeM J[BYOKHCH yrjepoaa. 3To
6bi10 GOKa3aHO B ONBITAX C H30JIH-
pOBaHHBIM NPOAOJIrOBATBIM MO3IOM, B
KOTOpPOM Hab6J1i01a/1i MOCTOSHHBIE PHT-
MHuecKHe Koie6aHus GHOMOTeHIHAJIOB.
Ecan naxe nepepesarts Bce adepeHT-
Hble HEPBBI, TO H TOrJa B [bIXaTe/b-
HOM II€HTpe HEeKOTOpOe BpeMfA OTMe-
4aloTcsl PUTMHYECKHE KoJe6GaHHs OHo-
NMOTEHIHAJIOB, OJHAKO 3TO He 3HAYHT,
4YTO OH MOXeT HOpMaJibHO pa6oTaTth
6e3 NpHTOKA HMNYJbCOB OT JIErKHX,
COKpallaomHuXcs MeXpeGePHbIX MBI
H JuadparmMbl, a TakKe HE3aBHCHMO
OT Tras3oBOro CoOCTaBa [PHTEKalollel
K HeMmy KpOBH. JlbIXxaTeJbHbIH LEHTP
(YHKUHOHHpYeT 1O NpHHUUNY ped-
Jgekca c o6paTtHoil cBf3blo. HenocraTok
KHCJIOpPOJa M HAaKoMJeHHe [BYOKHCH
yrJiepoia B KPOBH NPHBOAAT K BO36GYXK-
JEeHHIO AblXaTebHOrO LEeHTpa H, Cefo-
BaTeJbHO, K YCKODEHHIO DHTMa AblXa-
HHA, yTO ofecneuyuBaeT IOCTOSTHCTBO
cHa6xeHust opranusma O ¥ ynaJjeHue



u3 Hero CO,. [IByoxkuch yrJepona,
BOJAOPOJHBLIE HOHBI U COCTOSIHHE THIO-
KCHU BbI3bIBAIOT YCHJIEHHE U YCKOpPEHHe
IbIXaHMs, UTO CBSI3aHO C HMX BO3JeH-
CTBHEM UYepe3 KPOBb Ha HeHPOHB! AblXa-
TeJbHOrO LEHTPA, a TakKe CrneluHalb-
Hble XeMOpeIeNnTOopbl, CTUMYJIHUpYIOLLUE
HanpsiKeHHe JBYOKHUCH yIJIepoaa U CHHU-
KeHne HanpsikeHusi kucaopoma. OHu
HaxoAATCS B KapOTHJAHBIX CHHycax H
CTEHKe AYTH aopThl. ‘

3HaueHue razoBOro CoCTaBa KpPOBH
B peryJsliM AbIXxaHUs 6blJO BlepBble
BoiicHeHo JI. ®pupepukom (1871) B
ONBITE C «MepeKpecTHbIM KpoBooGpa-
weduem». i storo y asyx cobak
nepepesaid, a 3aTeM COEAMHSIIH COH-
Hbie apTepHH U sipeMHble BeHbl. B pe-
3yJbTate TAKOrO NepeKpecTHOro coe-
JMHEHHS] roJioBa OJHOH co6aku cHab-
Kajacb KpOBbIO U3 TYJOBHILA APYroi
cob6aku u Haobopor. Koraa y oaHo#
13 co6ak 3axKUMaJii Tpaxew U NPOH3-
BOJMAU yAylIbe (amHoe), y Apyrou
co6aKH MOSABJSIACh PE3KO BbIPAXKEH-
Hasl oibllliKa (AUcmIHOEe). DTO [OKa3bl-
BaeT, 4TO y nepBOH cOBaKH BCJEACTBUE
HeJI0CTATKA KUCJA0PO/a MPOH30LLIO Ha-
komsienne COz B KpPOBU U, Kak cJef-
cTBHe, BO36yXK/JAeHHe [AbIXaTelbHOTO
LLeHTpa, YCHJIEeHHe BEHTHJISALMH JIEerKUX.

JlbixaTe/ibHBIH LEHTP MOXKET BO3-
6yKaaTbCsl He TOJBKO B pe3yJibTare
MoCTyMJIeHHsI B Hero KPOBH, HacbllLEH-
HON JBYOKHCBIO yrjepojaa, HO H TOA
BJAUSIHHEM pasjipaKeHHH, HAYIUHX H3
COCYAUCTBIX pedJIeKCOTEHHBIX 30H, NPHU-
XOASIIHX B COCTOSIHHE BO30YyX/JEHUS
Npyd H3MEHEHHH XUMMUECKOro COCTaBa
kpoBu (HakomyaeHue CQO,, HenOCTAaTOK
KHCJIOPOZa, M3MeHeHHe KOHLEHTpaLHH
BOAOPOLHBIX HOHOB).

PasnnytHoe (QyHKUHOHAJbHOE CO-
CTOSIHHE OpraHu3Ma oOTpaxaeTrcs Ha
yacrotTe U riaybuHe AbixaHUs. Dode-
Bble peaKLHH, X0J10], NOBLILIEHHAs TEM-
nepatypa BO3AyXa U3MEHSIIOT PUTM [bl-
xaHusi. Bo Bpemsl OTpbITHBaHHA KOpMa
KBauHble pedJIEKTOPHO 3aAepKHBAIOT
BBHIJIOX, 4 OpU TJOTAaHHH y MHOTHX H3
HUX MpeKpallaeTcsi BAOX.

BaxkHoe 3HaueHHe B pedJIeKTOPHOM
MOAAEPKAHUH TOHYCA [AbIXaTeJbHOr0

LeHTpa HUrpaer cJjusucras o0GoJ0YKa
HocoBbix nyted. Ctpys Bo3jayxa, mpo-
XOJsI1lasi yepe3 CJAHU3UCTYIO 06OJIOUKY,
pasiparkaeT UyBCTBHTEJbHblE OKOHYa-
HUSl TPOWHHUYHOrO HEpPBA M MOBbILIAET
pedJIeKTOPHO TOHYC LIEHTpa.

[Ipucnocob/enue gblxaHHsi K U3Me-
HEHHSIM YCJIOBHH BHeELIHeH Cpeabl TeCHO
CBSI3aHO C (YHKLHEH BBICILHX OTAEJOB
mosra. Tak, y cobak c yjaaJeHHOH
Kopo#l mnoJayiuapuil JblxaHHe B IOKOe
ocyulecTBjsieTcsl 6e3 BUAMMBIX OTKJO-
HEHHUH, HO NpHU MONbITKE CJeNaTh Aa)Ke
HECKOJIbKO 1Iar0B Y HHX BO3HHKaeT
Pe3KO BbipaKeHHas OIbIIIKA. ¥CHACHHE
[ObiXaHHUAl MOXHO BbipaboTaTh peduiek-
TOPHO, coueTrasy cneuuduyeckue pas-
JpaKeHUs] XEeMOpEeLENTOPOB COCY[H-
CThIX pe(IEKCOreHHBIX 30H C JI00BIM
BHELIHHM pasjipakuTesneM, Hamnpumep
CBETOBbIM HJIH 3BYKOBBIM.

B perynsiuuu pAbixaHus GoabLuoe
3HaueHHe MMeeT CJOXKHasl CHCTeMa HMH-
copMaluy BBICHIHX LUEHTPOB 06 H3Me-
HEeHHSX [apLHAaJbHOTO [aBJIEHHSI KHUC-
JIOpOJla M YIJIEKHCJIOTO rasa B KPOBH
npu pa3H006p33Hb1x YCJIOBUAX (HU3H-
4yecKo# paboThl.

3ABMCMMOCTb AIbIXAHMSA
OT BO3PACTA,
BMAA YXMBOTHbIX
M PA3NIMMYHLIX DAKTOPOB
BHELLUHEA CPEAMI

YacToTa AbIXaTeNbHbIX JABHXKEHHH Y
Pa3HBIX XHBOTHBIX HEOJHHAKOBA H 3a-
BHCUT OT BO3pacTa, BUAA >XUBOTHbIX,
ypOBHS o6MeHa BELLECTB B OpraHuime,
a TakKxKe OT TeMIepaTyphbl OKpy:Kaloiieh
cpenbl, atMoCc(epHOro AaBJeHUs] U He-
KOTOPbIX APYTHX ¢)aKTOPOB‘(Ta6JI. 8).

8. YacToTa ABIXaTefbHBIX ABHXKEHWHA B 1 MuH

Bun Yacrora Bun Yacrora

AKHBOTHBIX ABIXaHUA XUBOTHbIX ABIXaHUA
Jlomanb 8—12 Ouenb 8—16
Kpynubit po- 10—30 Co6aka 10—30
raThiit CKOT Koiuka 10--25
Osua 8—20 Kpouauk 10—15
Ko3za 10—18 Kpoica 100— 150
Caunbs 8—18 Mbiub 200
Bep6aton 5—12
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Y HOBOPOXXJEHHBIX XHBOTHEIX, KaK
npaBusio, AbixaHue GoJjee 4acroe, HO
C BO3pDACTOM YacToTa ALIXaHHA mocre-
NeHHO yMeHbluaercsl. Tak, y NMOPOCAT
B NMepBble HeAeNH XHU3HH YaCTOTa JbIXa-
HHA yMmeHbliaetcs ¢ 42 po 31 awixa-
TEJNILHOTO JABHIXKEHHSA, Yy Bepl/IoKaT —
¢ 20—22 go 10—12 (x TpeTbeMy MecH-
uy), y teasatr — ¢ 67 npu poXKIeHHH
a0 22 K 1l1-my mecsauy.

®usnyeckass paGora, 3MOLHOHAJb-
HOe BO36YyX/JeHHe, NMOBLILIEHHE TeMIle-
paTyphl BO3Ayxa, NHIUEBapeHHe yya-
1At AbixaHHe. Bo BpeMs cHa Aablxa-
HHe GoJsee peakoe. C yBeqHUyeHUEM ya-
CTOTHl AbIXaHHAl ero rayGHHa YMeHb-
waercad. Yacrora B raybuHa AbIXaHusA
3aBHCAT H OT HHTEHCHBHOCTH OfMeHa
BellecTB. ¥ BbICOKOMPOAYKTHBHBIX KO-
poB yacrtota AbixaHHA paBHa 30, a y
CPeAHENPOAYKTHBHbBIX — 15—20  abI-
XaTe/qbHbIX ABHXKEHHH B MHHYTY. ¥ KO-
DOB-PEKOPANCTOK YacToTa [bIXaHHA,
0c06€HHO B HANIPS)KEHHBIK NEPUOA NaK-
TalMH, 3HAYHTENbHO BO3pacTaer, YTO
yKa3biBaeT Ha npHcrnocobseHHe opra-
HH3Ma K BbICOKOMY YPOBHIO OGMEHHBIX

NpPOLECCOB, 0CO6EHHO NMPH BBICOKOKOH- *

LLEHTPATHOM KODMJIEHHH.

H36ritok CO2; B KPOBH H CABHIH
pH B KHMcaylO CTOPOHY NMPHBOJAT K 3a-
METHOMY yray6aeHuio HdeixaHud. He-
JAOCTaTOK KHCJ0pOJa B KPOBH BbI3bl-
BaeT yuallleHHe ObixaHHs (Taba. 9).
[Ipu noBbllleHHH TeMnepaTypbl BO3AY-
xa ¢ 20 no 40 °C gbixaHue y 6-mecsu-
HbIX TeJSIT yyaulaeres ¢ 29 1o 86 npixa-
Te/JbHbIX JBHXEHHH B MHHYTY, y KOPOB
NpH Tex xe ycaoBHAX — ¢ 16 mo 32.

UYem crapuie »XKHBOTHLIE, TeéM fipue
BBIPAXK€HO BJIMSIHHE BLICOKHX Temmepa-
TYp BO3[yXa, YCKOPAIOUIHX PHTM Ibl-

9. Bausinue temneparypnl BO3LYX& HA 4YACTOTY
Abixauus y teaar (nmo JI. JI. Kpasuosoit)

Temnepatypa BO3AyXa

Boapact
15°C ] 35°C | 40°C
HoBopox eHnble 67 143 126
10—12 aH. 36 78 108
1 mec 32 78 82
2 » 3l 60 73
11 » 22 57 75
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10. BansinHe HH3KOA TeMnepaTypnl BO3AyXa
HAa HACTOTY RMXAHHA ¥ TeAAT
(no P. A. HypuGexoo#)

Temnepatypa Bo3nyxa

Bospact o %) ) %) %)

O I I -

! | | | |

Hosopox- 45 40 40 35 30
JeHHble

10—15 aH. 30 28 25 25 23

1 mec 25 24 22 22 19

2 » 24 20 16 15 13

3 » - 18 17 15 13 13

XaTeJbHBIX ABHXXKeHHH. YeM MeHblle
Macca XHBOTHOTO, T€M BHILIE Y HEro
4acToTta JbiXaHHA.

Yacrota [IbIXaHHA C [MOHHUKEHHEM
TeMnepaTypbl BO3JyXa YyMeHbILaeTcs,
a ray6HHa [bIXaHHA YBeJHUHBAETCR
(ra6a. 10). Do cBA3aHo c Gojee pa-
LLMOHAJIbHEIM pacXOAOBaHHEM TeMmJa
yepe3 [JbIXaTeJbHble NyTH H oGorpe-
BaHHeM BJbIXaeMOro BO3ayxXa. AKT

- BoOoXa 3aMelIsieTCA MO CPaBHEHHIO ¢

4KTOM BbIZOXA IJ/15i YMEeHbLIEHHSA TEeMNJI0-
OTHayH.

U3meHenne abnixaHHA npH Mbilley-
Ho#i paGote, Bo BpeMsi HHTEHCHBHOM
¢dbH3HUeCKO# paboThl BEHTHIALUA Jer-
KHX 3HAYUTENbHO YCHJIHMBAETCH, 4acTo-
Ta JbIXaHHf HapacraeT. 3TH H3MeHe-
HHf MOTYT BO3HHKHYTb pe¢JeKTOPHO
Jaxe nepej HayajoMm paGoThl, HO OHH
BeIpaxkeHbl cjaaGo. B Hauane uamps-
JKeHHOH paGoThl MBILIL KOJHYECTBO KH-
C/IopoJla OKa3blBAETCH HEAOCTATOUHBIM
ISl MOJHOTO yLOBJIETBOPEHHS BO3poOC-
wHx norpe6HocTeit B HeM. Beaencraue
aToro ofpasyomascsa MOJOYHAA KH-
€J10Ta HE MOXET MOJNHOCTbIO OKHC/IHTb-
cs no HoO u CO,, oHa 6blcTpo HaKan-
JIMBAeTCA B MBILILAX H B 3HAYHTeNb-
HOM KOJIHUECTBE TNOCTYyMaeT B KPOBb.
Takoe cocTosiHHE Ha3biBAIOT KUCAOPOO-
Hot sadoaxcennocToro. Hakonupwascs
B MbILILAX MOJOYHAS KHCAOTa (A0
100—200 mr% Bmecto 15—24 B HOp-
Me) GLICTPO BHITECHAET YrOJIbHYIO KHC-
JIOTy M3 €e CBAI3H C HOHAMH HaTpHSA
M KaJ/Hfl, BC/IEACTBHE 4Yero YyBeaHYH-
BaeTcsi Hanpsi)XeHHe ABYOKHCH yrJepo-



42 B KPOBH M BO36yxpaercsl Ablxa-
TenbHbi ueHtp. Ilpu ObicTpoM Gere
y HeTPeHHPOBAHHBIX JowajeHd Hacry-
naeT CuJbHaf OJbIlIKA ¢ XPHIAMH,
pe3ko yvauiaerca cepaue6GueHue (mo
230 ymapoB B | MHH), NoBbllLaercs
KpPOBSIHOE faBJIeHHE.

Ecnd 3acTaBuThb XKHUBOTHOE JbILIATH
B 3aMKHYTOM NpOCTPaHCTBE, HANpHMep
MPOH3BOAUTL BAOX H BBIAOX B repMeTH-
3UPOBAHHYIO TOJOCTb (MELUOK), TO CO-
IepxaHHe [BYOKHCH yryepoja 6yger
NOCTENeHHO YBEJHYHBATBCA, & map-
LHaJbHOE  JaBJEHHE KHCJIOpPOAa —
yMeHbwmatbcsi. Ha mnpakrHke npume-
HAIOT crnoco6 Tak Ha3biBaeMOro 803-
8parHo20 JbixaHUA, TO €CTb IbIXaHHSA
B MeELIOK, KOrAa [OCTyllaeT BO3AyX,
KOTOpbIA yXe€ NMPOXOAU] yepe3 Jerkue
XKHUBOTHOTO H HMEeT INOHHXEHHOe CO-
LeprKaHHe KHC/I0OPOAa H IBYOKHCH Yrie-
pona. B peaynbTare Takoil TpeHHPOBKH
AblxaHHe y Jowajied cTaHoBHTCs Gosee
r1y60KHM, a UaCTOTa CepeyHbIX COKpa-
LLeHUl He YBeJIUYMBAEGTCSH; OHH yCIell-
HO BBHICTYNAIOT B CKAaUKaX H COPEBHO-
BaHUAX 1no Tpoe6opbio. Bosjpedcreue
Ha OpraHu3aM MeTOLOM BO3BPaTHOrO
ObIXaHHSl AKTHBMPYeT LEHTPaJibHbie
pery/siTOpHble MeXaHH3Mbl Ty60KOro
PUTMHUECKOTO [bIXaHHA B YCJOBHSX
wajfllero peKuMa cepiedyHoll jed-
resbHocT (JI. A, INapweiuesa, 1981).

JibixaHue np¥ H3MEHEHHH aTMoc-
tdeproro napaeHus. [ToHuxeHnHe aTmo-
cepHOro jaBjeHHs Ha  BLICOTaX
2500—3000 M BejeT K CHUXKEHHIO Nap-
LHaJBHOTO JaBJEHHS KHCI0pOJa B a/b-
BEONSIPHOM BO3AyXe A0 55—60 MM pT. cT.
[lpu npanpHefiwem nogbemMe B TOpHI
napudanbHoe AaBjeHHe eiie GoJblie
CHHXKaeTcd, COOTBETCTBEHHO Malaer H
HachbllleHHe KPOBH KHCJIOPOAOM (rHRO-
KCEMHA), U HACTyNaeT HeIOCTaTO4YHOe

cHa6KeHHe TKaHeH KHCaA0poJoM (ru-

TOKCHA); nocaeaHee O6yCJaOBJEHO He-
JAOCTATOYHLIM NOCTYMJIEHHEM KHCIOpPO-
Ja M3 a/1bBEOJIAPHOTO BO3/JyXa B KPOBb.,
Takoe COCTOSIHHE MOXET BO3HHKHYTb
MpPH HH3KOM NapuMaNbHOM JaBJEHHH
KHCJIOPORa B aTMmocdepe, HEAOCTATOY-
HOH BEHTHJ/ISILIUH JIETKHX, HAaNPUMeD NpU
MHEBMOTOpAKCe MJH HenpoXOAHMOCTH

BePXHHX JbIXaTeJbHBIX MyTel, B cydae
HapyuwleHust (QYHKUMH [bIXaTeJlbHOro
LIEHTPa TIPH OTPaBJEHHH KUBOTHHIX H JP.

Anemuueckas TrHMOKcHA OGYCJOB-
JIeHa TNOHKKEHHEM CIOCOGHOCTH KpOBH
CBSI3bIBATb KHCJOPOX, TO €CTb CHHXKe-
HHEM KHC/JOPOJHOH EeMKOCTH KPOBH.

OcTpoe KHCJIOPOAHOE ToJIOJaHHE
MOXeT NMPHBOAHTbL K MOTepe CO3HAHUA
6e3 npeABapUTEJbHbIX HEMPUATHBIX
oulyuleHu#t. JKHBOTHLIE, He ajanTHpo-
BaBLIMECHA K FTOPHOA MECTHOCTH, THXKENO
MepeHoCAT HeJOCTaTOK KHCI0POLA B aT-
MochepHOM BO3AyXe. Y HHUX BO3HH-
KaeT CHAbHAA OXbILIKA, MPOHCXOLUT
«BBIMEIBaHHE» YIJIEKHCJAOTO rasa H3 op-
raHuaMa co CABHIOM KHCJIOTHO-LLE0Y-
HOTO OTHOLUEHHS B LIEJIOYHYIO CTOPOHY.
BoaHHKaeT ra3oBhi#l ajikasos, Bo3byau-
MOCTb [bIXaTeJbHOro LEHTpa Najaer.
CHH)XeHHe HACHIILEHUS] KPOBH KHCJIO-
ponom go 14—35 9% Bui3biBaer cnasm
KPOBEHOCHBIX COCYJOB ¥ NpeKpalleHHe
6GUO3JIEKTPHUECKOH aKTHBHOCTH Hel-
POHOB TOJIOBHOTO MO3ra.

Y ropHbIX MOPOA OBel, yMeHbLIeHHE
MapuMaJbHOro JaBJleHHs KHCJI0poaa
BbI3bIBAET HEKOTOPbIE U3MEHEHHS B JbI-
XaHUH, OJHAKO OHH XOPOLIO MpHCHO-
COGUIHUCH K YCOBHSIM THIOKCHH. ¥ HHX
OTMEYalOT TNOBLILIEHHOE COJepKaHue
SPUTPOLUTOB B KPOBH, MNOHHKEHHYIO
YYBCTBHTE/IbHOCTD HEHPOHOB TOJIOB-
HOrO MO3ra K HeloCTaTKy KHCJI0poza.

BeicokoropHble 6apaHbl apxaphl H
KO3/bl MMEIOT MOLLHble pora, Macca
KoTophix pocruraet 30 kr (moutu 20 %
o6lel Macchl XHBOTHOr0). YCTaHOB-
JIEHO, 4TO B pOrax, pacroJIOXEHHBIX
Ha KOCTHBIX CTEPXHAX C OGLWHPHLIMH
KOCTHOMO3TOBBIMH MOJIOCTAMM, BbIpa-
6aThIBAIOTCA JOMOJHHUTENbHO 3PHTPO-
UHTHE M reMoryo6uH, HeoO6XOAHMble
B YCJOBHAX MNOHHXKEHHOro napuHalb-
HOTO [aBJ/IEHHSl KHMCJIOPOAa HA BhICOTE
4—5 ThiC. M.

JKHBOTHBIM, O6HTalOWHM Ha 6onb-
IIAX BblcOTaX, OGBLIYHO CBOHCTBEHHO
BBICOKOE COJAEepXKaHHe reMmorjobuHa B
KpoBH. ¥ co6ak, BbIPOCLIKX Ha BbICOTE
4500 ™, 6b10 Goabliue Ha 40 9% remo-
ri1o6HHa KpoBH H Ha 67 9% muorno6HHa
B MBILILAX, YeM Yy cobak paBHHH. Ecau
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KHBOTHble TOJHHUMAIOTCA B TOPBI, TO
KOJIMYECTBO reMorjo6HHa B UX KPOBH
BO3pacTaeT Y yBeJHUYHBAETCS ee KHCJIO-
poaHast eMmKocTb. Koraa KHBOTHbiE
BNEpBbl€ NMONAfAlOT B YCJAOBUS [HIIO-
KCHH, 3PHTPOLHTHI BBIXOJIAT H3 KPOBf-
HBIX JeNo, HanpHuMep H3 CeJe3eHKH,
B UHMPKYJHUPYIOLLYI0O KPOBb, a NO3IHee
Noj BJAHSIHHEM TOPMOHA 3PUTPONO3THHA
ycuiHBaeTcsi KpopeTBopeHHe. CHHTe3
remor/jio6MHa BO3pacraer yKe B NepBble
12 u, a Kk Tperbemy HHIO OH HOCTH-
raer makcumyma. B Hopme 3putponos-
THH 06pasyeTcsl B MOYKax, B IOKCTAr-
JoMepynsapHbX KjaeTkax. Ilo-Buaumo-
My, NMOYKH peardpyloT Ha THINOKCHIO.
TecTocTepoH H NPOJAKTHH YCHJIHBAIOT
JIeACTBHE 3PHTPONO3THHA, & 3CTPOreHbl
ocJa6asioT. JPUTPONOITHH BO3LEHCT-
ByeT Ha CTBOJIOBble KJETKH KOCTHOIO
Mo3ra, no6y»xjaas WX MNOLJOIIATh XKe-
J1e30 W NPOAYLHPOBATb PETHKYJOLHTHI.
Ha 6onbwinux BbICOTAaX OpraHu3Mm
CTpajaer He TOJBKO OT HeA0CTaTKa
KHCJ10pOJa, HO M OT HeJoCTaTKa ABY-
OKHCH Yrjepoia B KPOBH H TKaHSX
(runokanuus). Bos6yaumoctb abixa-
TeJIbHOTO LleHTPa MOHHXKaeTcsl, I03TOMY
JblXaHHe He YCHJHBAeTCs HaCTOJIbKO,
HACKOJIbKO 3TO TpebyeTcsl AJs YIOBJIET-
BODEHHS NOTPEOHOCTH OPraHu3Ma B KH-
ciopone. Ecan no6aBuTh K BAbIXaeMo-
MY BO3AYyXy HEKOTOpOe KOJHYEeCTBO
ABYOKHcH yrjaeposa (no 3 %), obuee
COCTOSIHHE OpraHu3Ma I[pH BbICOTHOH
60J1€3HA 3aMETHO YJYYIUHTCH.
Jbixanne npH nosbliieHHOM 6apo-
MeTpuueckom JaaBjieHHH. [Ipu cnycke
B riaybuHy (pa6oTa B KeccoHax, Omy-
CKaHHe BOAOJNA30B H Jp.) [aBJeHHE
BO31yXa MOXeT gocturatbe 8—10 atm,
B TAaKHX cjaydasix a3oT BO3AyXa IO-
CTYNaeT B KPOBb (pacTBOpsieTcsl) B KO-
JIHUeCTBe, TPCHOPLUHOHAJNBHOM JaBJie-
Huio. [lpu GeicTpom nepexone OT BbI-
COKOr0 JaBJIEHHI K HH3KOMY asoT
6bICTPO BbIAeJseTCs M3 KpOBH, obpa-
3ysl B HeHd Ny3bIpbKH, KOTOpDble MOLYT
3aKYMOPHTb KPOBEHOCHBIE cOCylbl (BO3-
ayuiHas sm6oans). [Ipu 3akynopke co-
CYyIOB Cepana WM MO3ra HacTynaior
TSKeJble  pPacCTPOMCTBA; BO3MOJKHA
jpaxe cmepth. [1o3ToMy H3MeHATH AaB-
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JleHHe HYXXHO MeAseHHo. B Takux cay-
yasix as3oT OyleT I[OCTENEeHHO Bblle-
JATbCA H3 KPOBH B BO3JYyX JErKHX.
HHoraa npHMeHSI0T HCKYCCTBEHHOE
MOBLILLIEHHE [JaBJE€HHA B CHelHaJ/]bHOH
6apokamepe, Kyia NOMELIAIOT KHBOT-
Hoe. [Ipn gasneHun B 6 aTM NpOHCXO-
auT g dy3nus KUCJI0poAa Bo3ayXxa 4ve-
pe3 KOXY B KpOBb M TKAHH H Hachl-
lleHHe HX 3THM rasoMm (runepbapusa-
uus). B rTakux cayuasix ocCyllecTB-
JSIOTCA CJIOXHBIE ONepaldH MpPH BbI-
KJIOUEHHOM MJH HCKYCCTBEHHOM [biXa-
HHH, TaK KaK BOCCTaHaB/JHBaeTcs
($YHKUHA AbIXaTeJIbHOrO LEHTpa.

OCOBEHHOCTH AbIXAHMA
Yy ntMy

Ibixanue y ntui B MOpPopyHKIHO-
HaJbHOM OTHOIIEHHH OTJHYAeTCHd OT
ObIXaHHA Y MJEKOMHUTAIOLHUX KHUBOT-
HBIX. ¥ HHX OTHOCHTEJbHO JIJHHHAs
Tpaxesi, JIerKHE TNPOYHO MPHKpeIJeHbl
K pe6paM H OTCyTCTBYyeT Auadparma.
Y nrHu, KpoMe Nerkux, HMEIOTCH XOpo-
110 pa3BHTble BO3JyXOHOCHble MELIKH,
pacmnoJioXKeHHble B TPyIHOH H Gpioli-
HOH HOJIOCTSAX U NMPOHHKAIOLLHE B TPYG-
yaTble KOCTH. B BO31yXOHOCHBIX Mel-
Kax ra3oo6MeH He NMPOHUCXOOHT, HO OHH
BBINOJIHAIOT POJib pe3epByapoB BO3MY-
Xa, o6Jieryaior noJier nTHu, npepoxpa-
HAIIOT HX OT NeperpeBaHHs.

'Tlpu Baoxe pe6GepHasi cTeHKa cMe-
maercs Hasajl M BHM3 H TNepejHss
4acTb TPyAOGPIOIIHONH MOJIOCTH yBeJH-
uMBaeTcA. 3acacblBalollMiics BO3AYX
MOCTYNAaeT B JIETKHE H JlaJlee 0 MEeJTKHM
6poHXaM MPOHUKAeT B BO31yXOHOCHbIE
mewku. [lpu BbIJOXe rpynHasi KJeTka
CKHMaeTcsl M BO31yX M3 BO3AYXOHOC:
HBEIX MEUIKOB IIPOXOAHT 4Yepe3 JIeTKHe
B o6paThHoM HanpabjaeHHd. Takum 06-
pasoM, uepes aJjbBeo/bl BO3AYyX [PO-
XOJHT Kak BO BpeMsl B0OXa, TaK H BhI-
JAoxa, JABaxIbl OTAABas KHCJIOPOA
B KpoBb (pHc. 23). Oco6eHHO BaXHYIO
POJIb BLIMOJHSIOT BO3/lyXOHOCHBIE Mell-
KM BO BpeMsi noJgera nrtuuel. B 3tot
nepHojJ rpyAHAs KJIETKA OCTAEeTCA He-
MOJABHXHOH M BO3LYX 3acachiBaercs
BO3JlyXOHOCHBIMH MEILIKaMH NPH B3Ma-
Xax KpBIJIbEB.



93 Cxema nBuMEHHs BO3LyXa B BO3AYXO-
HOCHBIX MYTAX RTRHI:
! — nepBHUHHIH OpOHX; 2 — KpaHHAAbHBHH H
3 — KaynaabHbift IPYAHbIe MellKH; 4 — MecTo
nepexoia KayAadbHOTO MeIlKa B CpeIHHe
6pOHXH; § -~ GPIOIIHOH BO3AYXOHOCHBIH Me-
WOK; 6 -— BTOpHUHble GPOHXH H NapaGpOHXH
(no E. Konb6y)
Yacrora AblXaHHs Y pasHblX BHA0B
ONTHL HeoJAHHakKoBa. Bo BpeMA CHa
PHTM AblXaHHUA 3aMeIJIAETCA.

YacToTa AbIXaTEAbHbIX ABHKEHHH Yy NTHH B 1 MHH

Kypsl . 20—40
Y1KH . 50—75
TFycn . 15—25
WUnpiowku .o 12—14
Tony6n . . . . . 40—60

JlerouHast BEHTHJISIUHS B [OJETE
pe3ko Bo3pacraer. Tak, B IOKoe y NTHIL
maccod 400 r oHa cocraBjasier 7,2,
a B moJsere — 147 a1 B 1 4. Yacrora
JbIXaHUS B NIOKOe paBHseTcA 26, B mo-
jgere — 487 nbpixaTesqbHbIM JBHXKEHHAM
B MuUHYTy. Hacrora myJabca yBeJHUH-
Baercs B 2 paza (A. 1. Cnonum, 1976).

[ITHUB YYBCTBUTEJbHBL K HeO0-
CTaTKy KHcaopoaa. ¥ YTOK CUJbHAs
OIbIlLIKA BO3HHUKAeT [MPH - CHHXKEHHH
colepXaHHs ero B Bo3ayxe Ha | —2 %.

Peryasiuusi AbiXaHHA Y NTHL CXOJHA
¢ peryasiuved y MJ/EKONMHTAIOLIHX, HO
HefocTaTo4yHo usydeHa. Ecau y kyp ne-
pepe3aTh 6ayXKAalOILHK HEPB, TO Abl-

06pa3yloTcsi 3BYKOBbI€ BOJIHBI.

XaHHe PEe3KO 3aMensercs, a NpH pasa-
paXXeHHH €ro HCHTPAJbHOI'0O KOHIla BO3-
MOXHAa OCTaHOBKAa AblXaHHS.

ronoc ¥MBOTHbLIX

3BYKH, M3JaBaemMble XXHBOTHbIMH U
NTHUAMH,— p3KaHHe, NeHHe, MblyaHHe,
Jafl — NpeAcTaBJAslOT co0oH rammy
pas/JHYHbBIX TeMOpPOB M UacTOT oOIlpe-
JleJIeHHOH BBICOTHI M cHJabl. Kaxaomy
BHIY XHBOTHBIX PHUCYILH CBOH, Xapak-
TepHble IJ1f1 Hero 3BYKH rogoca. Ilpu-
yeM 3/0pOBble XHUBOTHble 06JanaiT
c¢noco6HOCTbIO (OpMUPOBAThH CBOMH, TH-
MHYHBIA FOJOCOBOH OTTEHOK, B TO BpeMs
KaK 60J/IbHbi€ XXHUBOTHblEe O6BIYHO yTpa-
YHBAIOT 3TO CBOHCTBO, OCOGEHHO MpH
3a60JieBaHUH TOJIOCOBOTO anmnapara
LIleHTPaJbHOH HEepPBHOH CHCTEMBI.

AHaToMHueckue 0COGEHHOCTH T'0JI0-
COBOTO annapara o6bACHAIOTCS CTpoe-
HHEM TFOPTAHH: y NTHL HET HAArOOPTaH-
HUKA, HO HMeeTCs HUXKHASL TrOpTaHb
y 6udypkauuu Tpaxen. ¥ cobak ecTb
6oJiblIMe TOJ0COBBIe I'yObl, HalpaBJIeH-
Hble HECKOJIbKO Brepel H BHHM3, UTO
Crnoco6CTBYeT OOGpPasOBaHHIO JaOUUX
3BYKOB. ¥ CBHHEH TOJIOCOBble TyOhI
paszesieHbl Ha NepeHHe, MaJble U 3a]-
HHe, MeXAY KOTOPbIMH HMEIOTCA Ma-
JIeHbKHEe KapMalllkKi. ¥ KPYMHOro pora-
TOrO CKOTa TOJIOCOBhIE Fy6bl TepheH-
OHKYJSPHBI K AHY TOpTaHH, GOKOBBIX
KapMallIKOB HeT.

Fosoc >KMBOTHBIX — CJI0XKHAS, MHO-
ro3seHbeBasi pedJieKTopHas peakiUHs.
[Ipn o6pasoBaHHH 3BYKOB roOJIOCOBbLIE
CBSI3KH, COJlepKalliie 3JacTHYecKue
U MbllleUHble BOJIOKHA, CYXHBAWTCst
H NPH NPOXOXKAEHHH BO31yXa BHODH:
pytor. IlpocBer roJsocoBoél wenn He:
NpepbIBHO H3MEHsIeTCsl, H B IIPOXOAdi
IieM IOTOKe BbIABIXaeMOro BO3AYyXa
Bos:
HUKHOBEHHE r0JI0Ca BO3MOXKHO TOJIbKO
NpH COXPAHEHWM HHHEpBALMU H HOp-
MaJabHOIO TOHYCa MBbILIL FOPTaHH, HAL*
rOpTaHHHKA, TOJOCOBBIX CBfI30K, a
TakXe NpPUH XOpPOLIO PA3BUTHIX JETKuX
U Tpaxee,

OTTeHKM roJoca >XHBOTHBIX W MTHIL
B 3HAUUTE/IbHOH CTENeHH H3MEeHSIOTCS



B CBSI3H 'C HX NOBEJEHHEM, a TaKXe
¢ BozpacToM H moJsoM. Hanpumep, no
OTTEHKY pXKaHHA JOWAAH Y3HaT 06
OMAacHOCTH, MPH3bIBHOE pKaHHE KOGbI-
JIbl BbI3bIBAET OTBETHhIE PeaKLHH xepe-
6enka.

B3AMMOCBS3b OPFAHOB
LObIXAHMS C APYTMMM
CHUCTEMAMM OPTAHM3MA

CHa6xas OpPraHM3M KHCJIOPOJAOM H
oTBOAA H36BITKM ABYOKHCH YT/epOAa,
opraHbl JbIXaHHSI CNOCOGCTBYIOT MOA-
depxaHuio romeocrasa. CoxpaHeHHe
HOpMaJbHBIX (M3HOJOrHYECKHX KOH-
craHT opraiuama (Og, CO; v pH ap-
TepHaJIbHOH KpOBH) o6ecneyHBaeTcs
TECHbIM B3aHMOJEHCTBHEM CHCTEM [bl-
XaHHA H KpoBooG6pautenus. Haceiule-
HHE apTepuaJ/bHO! KPOBH KHUCJIOPOAOM
B Hauaje MbILIEYHOH Harpy3kH MOHH-
Xaercs B pe3ysabTarte AUCKOOPAHHALHH
GYHKUMH ablXaTelbHOR M cepleuHo-
cocyaHcTolt cucrem. BaxHas poab B
yCTaHOBJIEHHH COOTBETCTBHA MHHYTHBIX
06beMOB BEHTHJSALHH H KpoBooGpalile-
HUS OTBOAHUTCHA KODPHIHPYIOUIEMY BJIH-
SIHHIO KOpHl MOJYyWapH# Mo3ra.

OpraHbl JbIXaHHA aHaTOMHUYECKH
CBfA3aHbl C CHCTEMOH KPOBOOGPALLEHHS.
Cepalle MIEKOMHTAIOUIHX JEXHT B AAIMKE
Ha MOBEPXHOCTH JErKHX M 4YacTHYHO
npukpeiBaercs HMH. [loa BAUAHHEM
MOCTOAHHOH  BEHTHJALMH  Jero4yHas
TKaHb Bcerga HMmeerT GoJsiee HHU3KYIO
TEeMNEpaTypy, HeM cepaedHas MbliLLa.
B cuay 3Toro Jerkue OTHHMAlOT 4acTh
Tenaa OT cepAla H OXPaHAIT ero
OT mneperpeBaHHs, [LIXaHHE CJYKHT
BaXXHbIM (PAKTOPOM TeMNJIOPEryaAsilHH.
Jlerkue TepslOT TEMJIOBYIO 3HEPTHIO,
corpeBasi BJblXxaeMblif BO3LyX, OCOGEH-
HO MpH HU3KOH Temneparype. C orpom-
HOH IOBEpPXHOCTH JIErKHX MNpH Hcoa-
peHun Boabl Tepsierca mo 10 % Bcero
0TJaBaeMOro  OpraHM3aMoM  TenJa.
Bonblioe 3nadenue uMeloT pedaekchl,
MOCTyNalllHe OT OPraHOB HOCOIJIOTKH
B TemJIOBOH LEHTP; BAbIXaHHE XOJOI-
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HOrOo BO31yXa BbI3BIBAE€T IMOBLILIEHHE
TeMmnepaTypsl Teaa.

Hmeercss B3auMOCBSA3b MeEXAY Op-
raHaMH [blXaHHSl M THIIEBAPEHHA.
JBUXKeHHS TpPYAHOH KJIETKH M AHad-
parmMbl BO3JeHCTBYIOT Ha G6.H3Kopac-
NOJI0XKEHHEIE TeYeHb U XKeayaoK. Pu-
3HOJIOTHYECKHH MaccaX STHX OpPraHoB
yJaydiiaer KpoBooGpallleHHe B HHX,
YCKOPSieT ABHXKEHHE H OTTOK JHMOBHI
U Kejauu. Muwna guadparmsl NOMO-
raer akrty pedekanuu. [lepenosuex-
Hblfi KeNYLOK MOXeT 3aTPYAHATbL Abl-
XaHHe BCJEACTBHE  3HAUYUTEJSBHOTrO
JaB/eHHs Ha auadparmy, 4to Hab.io-
aaloT npu nepekopme. Hexoropnie rassl
(BOogOpOA, MeTaH), BCacklBasich B KPOBb
M3 KHIIEYHHKA, BBILEJAIOTCA C BbIIbI-
XaeMblM BO3JYXOM.

Koxa npuHHmaer yuacTHe B raso-
o6MeHe. [lniXxaHHe yepes KOXKY ILOMOJ-
HAeT BHYTpPeHHee [bIXaHHe M Crnocob-
cTByeT OOMeHY [ABYOKHCH yrjepoja,
KOTODbIH BbIJENAETCH 4epe3 KOXYy.
O6MeH rasoB B KOXe NPOHCXOLHMT
BCJEACTBHE Pa3HHULblI HX NMapuHaJ/bHOro
JaBJeHHS H 3aBUCHT OT BHEWIHHX dak-
topoB. OH Bo3pacTaeT npH BBLICOKOH
TeMnepatype BO3ayxa, (H3HYECKOH
pa6oTe, CHHXXEHHH aTMOC(HEepHOro AaB-
JIEHHS.

B 30Hax pacnoqoXKeHHS MNOTOBLIX
)Kejes [bixaHHe uepe3s Koxy OGoJee
BbIpaXeHo, 4eM B [APYrHX MecTax.
CanbHble ese3bl HECKOJbKO OTpaHH-
YHBAIOT ra30006MEH, TaK Kak OHH OObIY-
HO 3anoJHeHbl CEKpeTOM, KOTOphLIH,
MOKpLIBAS KOXY, I[IPENATCTBYET MNO-
TpebJeHHI0 KHC0poaa.

Kohrponbuue BONPOCHI

1. O6bACHHTe, KaK OCYILECTBJAAETC MEXaHH3M
BIOXa H BblIOXA.

2. Kak TNpOHCXOAHT TpaHCMOPT  KHCJIOpPOAA
KpOBbIO M BhiBeJeHHe H3 OpraHHama ABY-
OKHCH yraepojaa?

3. [afite xapaKTepHCTHKY Dery/filuH AbIXaHHS.

4, KakHe BHeWwHWe | BHYTPeHHHe (akTOphl
BJAMSAIOT Ha JbixaHHe?

5. B uem 3aKkaiouaercss B3aMMOCBSI3b OpPraHoB
ObIXaHHA € APYTHMH CHCTEMaMH OpraHH3Mmar



