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BBEJAEHUE

KpoBb — pyHKIIMOHANBHAS CHCTEMa, 00ECIIEYNBAIOIIAs CBOCBPEMEHHYIO J10-
CTaBKYy KHCJIOPOJia U MUTATEIbHBIX BEIIECTB KJIETKaM TKaHEHW U yJajeHue MpoyK-
TOB MeTa00JIM3Ma U3 OPraHOB M MHTepcTUIHAbHBIX TpocTpadcTB (O.K. 'aBpuiios
U coaBT., 1985). KpoBb (HeliporyMopaibHbIN anmnapar, peryjaupyronui ee cocTaB)
U OpraHbl, B KOTOPHIX MPOUCXOAUT 00pa30BaHME KJIETOK KPOBU U MX pa3pyllIeHHE
(KOCTHBIN MO3T, TAMYC, TUM(]aTHUECKUE y3IIbl, CEIE3EHKA, I€UYEHb) 00bETUHIIOTCS
B eluHy10 cucteMy kposu (I".®. Jlanr, 1939).

ITox «cucTeMoi» MOHUMAIOT YIIOPSAL0YECHHOE B3aUMOAEHCTBUE KIIETOK, Opra-
HOB U CHCTEM, yYaCTBYIOIIUX B BBHITIOJIHEHUH OTIPEICTICHHON (DYHKIINH, T.€. 00bEI1-
HEHHBIX BBINOJHEHUEM «001en nenn». Kak cucrema, KpoBb HE TOJBKO CaMOpEry-
JTUPYIOMIASCS CTPYKTYPa, HO U CJI0KHBIM KOMIUIEKC KOMIIOHEHTOB, BKIIFOUAIOIIUXCS
B CUCTEMY M BBINAJAIOIINUX U3 HEE N0 MEpE «3alpoca», UCXOIAIIEro U3 TKaHEe U
OpraHoB. YpOBeHb (YYHKIIMOHATIHLHOW aKTUBHOCTH CUCTEMbI KDOBH MOYKET PE3KO I10-
BBIIIATHCS TIPU OTKJIIOHEHUSIX (PU3UOJIOTHYECKUX (DYHKIIUH OT ONTUMAIBHOTO JIJIst
MeTabor3Ma ypoBHs. B paMkax CHCTEMHOTO MOJX0/a, COTIACHO Kiaccu(ukanuu
OMOJIOTUYECKUX OOBEKTOB, KPOBb OTHOCHUTCS K KOPIYCKYJISIPHO-HYKJICAPHBIM CH-
cTeMaM, OTIUYAIOIIMIMCS BEICOKOUW HAJIEKHOCTHIO (DYHKIIMOHUPOBAHUS (32 CUET pe-
reHepaluy OJHOTUITHBIX KJIETOK) U peaKIMei, Kak €IMHOTO LEJI0ro, Ha BO3MYLIAI0-
e BozjaeicTBus. CorjgacoBaHHOCTh JEHCTBUN €€ YacTed «OIIauuBaeTCs» TEM,
YTO MPU MOPAKEHUH UEHTPAIBHOIO 3JIEMEHTA (KOCTHOIO MO3Ia) HEU3MEHHO Hapy-
maeTcsi Bcsi cuctema. PaBHOBeCHbIE TMHAMUYECKHE CHUCTEMbl KJIETOUHBIX MOMYJIs-
WA TpeAnoiaraloT MeTadoIM4ecKoe B3aUMOICHUCTBUE UX C IPYTHMMHU TKaHSAMH U
CTOSIIIIUMU HaJl HUMH peryaupyromnmmu Mexannzmamu (A.Jl. Apmann, 2001).

OddekTuBHOE yIpaBleHHE KIECTOYHBIMU MOMYJSIUSIMH — HEOOXOAUMOE
YCJIOBHE CYIIIECTBOBAHUS CIIOKHOTO opranu3zMa. KpoBb 00beuHseT paboTy MHOTHX
(U3HOJOrMYECKUX CUCTEM OPTraHH3Ma, 00ECIEUMBAET €r0 TOMEOCTATUYECKUH TO0-
TEHIIUAJ U CIIOCOOHOCTh MPOTUBOCTOSITH AKCTPEMAILHBIM BO3/IEHCTBUSIM Os1aroaaps
COBEPIIECHHBIM MEXaHU3MaM PEryJsiuu (HU3noaoruueckux (yHKIUN, reHeThye-
CKOTO KOHCEpBaTU3Ma PEIENTOPOB M IJIACTUYHOCTH HCTIOJHUTEIBHOTO armapara
(U.W. T'urenb3on, U.A. Tepckos, 1967).

OyHKIIMOHANIbHAST CUCTEMa KPOBH TPEICTABISET COO0M HEepapXHio MOJCH-
cteM perysiiuu (O.K. 'aBpunoB u coaBT., 1985): ka4eCTBEHHOT0 U KOJTMYECTBEH-
HOTO COCTaBa KJIETOK KPOBH; (PU3UKO-XMMHUYECKOTO COCTaBa IIa3Mbl KPOBH; arpe-
raTHOr'O COCTOSIHUSI KpPOBHU; ra3oBoro OanaHca. Mepapxuuecku nmocTpoeHHas, KpOBb



KaK cucTeMa 00J1ajlaeT BBICOKOW MPOYHOCTHIO MO OTHOIICHUIO K BHEIITHUM U BHYT-
peHHUM Bo3JelcTBUsAM. CucTeMa KPOBU Ha BO3JIEUCTBUA (PAKTOPOB Cpe/bl pearu-
pyeT HabopoMm crieruUIeCcKUX B HecTieuUIecKux KoMIIoHeHToB. Hammpumep, ru-
MOKCUYECKUN CTPECC Pa3TMYHON 3THOJOTUH BKJIFOYAET aKTUBAIIMIO OMOCUHTETHYE-
CKHX ITPOILIECCOB B MOYKAX, YBEIIMUUBAET NPOTYKIIHIO S3PUTPOIIOITUHA, TPOCTArIaH-
JIMHOB, CTEPOUIHBIX TOPMOHOB, cepoToHrHa (H.B. Bacuibes u coanr., 1992), aktu-
BUPYIOIIMX 3PUTPONO33, YTO BEAET K KOJMYECTBEHHOM W KAa4eCTBEHHOW mepe-
CTpOMKE SpUTPOHA HA BCEX YPOBHSIX €ro CTPYKTypHOU opranuzauuu (B.H. YepHu-
roBckuii, O.1. Mouceena, 1982; KO.M. 3axapos, A.I'. Paccoxun, 2002; E.A. JIuny-
HOBa W C0aBT., 2004).

['omeocTtaTuueckasi peryJssiius HamnpaBiieHa HAa JOCTHXKEHUE ONTUMAaIbHOTO
YPOBHSI KOHCTaHThI, MAKCUMAJIbHO OTKJIOHUBIIICICSI OT CBOETO CPEAHET0 3HAYCHUS.
3aKOHOMEPHOCTH OTKJIOHEHUI FTOMEOCTATUYECKUX KOHCTAHT MOAYUHSIOTCS TPaBU-
naM ¢oHa (HarpaBJIEHHOCTh U BEJIMYMHA U3MEHEHHS] KOHCTAHTHI 3aBUCUT OT UCXO/-
HBIX, (DOHOBBIX 3HAUYCHUI) U TUTICPKOMIICHCAITNHU (HOBOE 3HAYEHHE KOHCTAHTHI, J0-
CTUTHYTOE€ BCJIEJACTBUE TOMEOCTATHUPOBAHUS, HE MJACHTUYHO, a MPEBbIIIAeT (POHO-
Bo€). Pa3nuyaroT ABa THIa TOMEOCTATUYECKOW PEryJISIIUU: PErYJIALUs M0 OTKIOHE-
HUIO, ecJ (haKTOp JIEUCTBYET HA CUCTEMY BIIEPBBIE, U ONEpekKaroiiasi TOMEOCTaTH-
qyecKas PeryJisiius, BO3HUKAIOMIAs MPY TOBTOPHBIX BO3/IEUCTBHIX (haKTOpa, U 3aro-
MUHAHUE CUCTEMOM ero napamerpoB. Ha cyOKI€TOUHOM U KJIIETOUHOM YPOBHSIX Mpe-
o0JiaaeT peryJisius Mo OTKIOHEHHUI0. TakuM myTeM peryJIMpyroTcs BHYTPUKIETOU-
HbIl pH, ocMoTHYecKkoe JaBieHne U 00BEM KIETKU, SHJI0- U IK30IIUTO3, COCTOSTHUE
MOHHBIX KaHalloB. Ha cucTteMHOM ypoBHE 00a THIA PETyJslMM paBHOIPABHBI; Ha
OopraHu3MeHHOM — npeodnanaeT onepexatoras peryisinus (.C. Capkucos, 1977;
1994).

B kpacHOM KOCTHOM MO3r€ MO3BOHOYHHKA U TIIOCKUX KOCTEN COCPEAOTOUECHA
OCHOBHAasi Macca KpOBETBOPHBIX JIEMEHTOB, YYaCTBYIOIIUX Y BBICIIMX MO3BOHOY-
HBIX )KUBOTHBIX B 00pa30BaHUU KJIETOK KPOBU. TUMyC (BHJIIOUKOBAs KeJie3a) sIBJIs-
€TCsl IIEHTPaJIbHBIM OpPraHOM MMMYHOTE€HE3a; B HEM MPOUCXOAUT auddepeHIm-
poBka T-1uM(pOIUTOB, YHACTBYIOIIUX B KJIETOUHBIX PEAKIUAX UMMyHUTeTa. Cerne-
3€HKa, TUMQaTHUIECKHUE y3JIbl, KAK ¥ TUMYC, OTBETCTBEHHBI 3a BHIPAOOTKY HMMYHH-
TeTa.

Hamnpumep, cene3eHka ydacTByeT B CHHTE3¢ HMMYHOTJIO0YJIMHOB, pa3pyliie-
HUU KJIETOK KPOBU, UX JCTOHUPOBAHUU. B nedyeHn CUHTE3UPYIOTCS OEIKU T1a3Mbl
1 KOMIIOHEHTBI CUCTEMBI CBEPTHIBAaHUSI KPOBH, pa3pyIAIOTCA SPUTPOLIUTHI U Y TUIIH-
3UpyeTCsl TEMOTJIO0NH, JENOHUPYIOTCS MUHEPAIbHbBIE 3JIEMEHThl U aHTHAHEMHYe-
ckue (paKTOpHI.



TEOPETUYECKAA YACTb

1. PU3UKO-XUMHNYECKUE CBOUCTBA KPOBH

1.1. IlonsaTHE KPOBH, CHCTEMBI KPOBH

KpoBb, mumdba u TkaHeBasi ®KUAKOCTb 00pa3yrOT BHYTPEHHIOIO Cpely opra-
HU3Ma, OMBIBAIOIIYIO BCE KJIETKU M TKaHU Tesia. BHYTpeHHsIsl cpea oTauvaeTcs mno-
CTOSIHCTBOM COCTaBa M CBOMCTB, UTO HEOOXOAUMO /71l HOPMAJIbHOM JKU3HH KIIETOK.

KpoBb — 3T0 Kujakasi TKaHb Me3eHXUMHOI MPUPOAbI (0J1HA U3 PA3HOBU/I-
HOCTeU coelMHUTENbHOM TKanu ). KpoBb Kak TkaHb 00Ja1aeT ClIe Iy OUUMHU 0COOEH-
HOCTSIMH:

1) Bce ee cocTaBHbIE YacTU 00pa3ylOTCs 3a MpeiesiaMy COCYIMCTOTO Pyca;

2) MEXKJIETOYHOE BEIIECTBO TKAHU SIBIISETCS KUIKUM;

3) OCHOBHAsl YaCTh KPOBU HAXOJIUTCA B MOCTOSTHHOM JIBH)KCHHH.

B 1939 roay uccnenoBartenb-KIMHULKUCT, HAlI cOOoTeuecTBEHHUK ['.D. JlaHr
CO3/aJ1 IPEICTABIEHUE O KPOBU KaK CUCTEME.

B 3Ty cuctemMy OH BKJIIOUWIT YETHIPE YACTHU:

1) nepudepruyecKyro KpoBb, IUPKYJIUPYIOINIYIO MO COCYIaM;

2) oprasHbl KPOBETBOPEHUSI U MMMYHOLIMTOINO33a (KOCTHBIM MO3T, BUIIOYKO-
Bas JKeJie3a u Jp.);

3) opraHbl KpOBepa3pyIlIeHHs (HAIPUMED, CEIE3ECHKA);

4) peryJupyloiui HeHporyMopaibHBIN ammapar, 0jarojiaps KOTOPbIM CO-
XPaHSIOTCSI TOCTOSTHCTBO COCTaBa U ()yHKIIMH KPOBH.

1.2. ®yHKIUN KPOBH

KpoBs nmeer cnenyromume QyHKINU:

1) TpaHcriopTHas (JpIXaTesibHAs, MUTaTedbHas (Tpoduyeckas), IKCKPETOp-
Hasl);

2) peryisTopHas (romeoctaruyeckasi, QyHKIHs KpEaTOPHBIX CBA3EH, TEPMO-
peryJialuoHHas );

3) 3ammTHas (reMocTa3, MMMYHHbBIE PEAKILIUHN).

TpancnopTHas GyHKIHS KPOBH BKIIOYAET CIEIYIONTUE MO YHKITNN:

- JABIXaTeJbHYK — IPOLIECC NEPEHOCa KUCIOpOAa U3 OPraHOB JbIXaHUS K
TKAHSIM M YTJIEKHCIIOTO ra3a B 00paTHOM HaIlpaBJIeHUH;



- MUTATEeJbHYIO (TPO(PHUYECKYI0) — KPOBb MEPEHOCUT MUTATEIBHBIC BEIlle-
CTBa OT MHILEBAPUTEIHLHOTO TPAKTa K KJIETKaM OpPTaHU3Ma;

- JKCKPETOPHYK — TPOSBISIETCS B TPAHCIOPTE K OpraHaM BBIIEICHUS
«IIJTAKOB KU3HW», HEHY)KHBIX U Ja)Ke BPEIHBIX ISl OPraHK3Ma KOHEYHBIX TTPOTYK-
TOB OOMEHa BEILIECTB.

PerynstopHast GyHKIMS KPOBH 3aKIIFOYAETCS B TOM, YTO KPOBb Y4acTBYET B
PETYISIUMU TEMIIEPaTyPbl U JPYTUX MapaMeTPOB BHYTPEHHEHW Cpelbl OpraHu3Ma, a
MOCTYMNAIOIINE B KPOBb OMOIOTHYECKH aKTUBHBIE BEIIECTBA JOCTABISIOTCS KPOBBIO
K OpraHaM-MUIIEHSIM U PETYJIHUPYIOT UX JIeATeIbHOCTh. [I[puMepom perynstopHon
(GYHKIUU SBISIOTCS CIIEAYIOMNUE MOA(DYHKINN:

- roMeocTaTH4eckasi — KPOBb yYacTBYET B TOJJEPKAHUHM TOCTOSHCTBA
BHYTpPEHHEH cpenbl opranu3Ma (moctossHcTBo pH, BogHOro Oananca, ypoBHs TIIO-
KO3bI B KPOBH);

- (yHKIHA KpeaTOPHBIX CBsA3eil — COCTOUT B IEPEHOCE MIa3Moi, opMeH-
HBIMH DJIEMEHTaMHU MaKPOMOJIEKYJI, OCYIIECTBISIOMNUX B OpraHu3Me MH(PpOpMAaIIn-
OHHBIE CBsI3U. brarogaps sToMy peryiupyroTcsi BHYTPUKICTOYHBIE TTPOIECCH CHH-
Te3a Oerka, KieTouHble Tu(pGHEepeHITUPOBKY U T.1I.;

- TepMOPeryJsilHOHHAS — B PE3yJIbTaTe HETPEPHIBHOTO JIBIKEHUS U OOITb-
HIOM TEMJIOEMKOCTH KPOBb CIIOCOOCTBYET MepepaclpeiesieHUI0 Teria Mo opra-
HU3MY U MOJACPKaHUIO TeMIlepaTypsl Tena. Hanpumep, KpoBb OXJaX1aeT TeUeHb,
HO COTPEBAaeT TKaHU KOHEYHOCTEH.

3amuTHas GyHKIHUS KPOBU — €€ BBIMOJIHSIOT Pa3IMUHBIE COCTABHBIC YaCTH
KpPOBH, 00ECIIEYNBAIOIINE MMMYHHbIE PEaKIMHU 1 CBePThIBAHUE KPOBH.

1.3. Kosin4ecTBO HMPKYJIHUPYOLIEH KPOBH, €€ COCTAB

OO111ee KOTUYECTBO KPOBH B OPraHM3ME B3POCJIOT0 YEJOBEKa COCTAaBJISET B
HOpMe 6—8 % OT Macchl Tena (MpuoM3uTeNbHO 1/15 Maccel Tena), T.€. y 4eloBeKa
Maccoii 70 kr 5—6 nmutpoB. Okosio 50 % oT o011ero KoJiM4ecTBa KPOBU HAXOAUTCS B
Jieno (meyeHb, celie3eHKa, B COCy/Ibl KOXKU). TakuM o0pa3oM, 00beM LIUPKYJIUPYIO-
et kpoBu (OLIK) coctaBnser 2-3 nutpa.

KpoBb cocTout m3 GopMEHHBIX 3JEMEHTOB U TUIa3Mbl. OO0bEM TUTa3MBI CO-
craBisieT 55-60 % ot o6bema Beeit kpoBu, a 40—-45 % npuxoauTcs Ha 10710 Qop-
MEHHBIX 3JIEMEHTOB.

I'emaroxput (ot rped. haima — kpoBs, Kritos — nmokazareins) — 00beMHOE CO-
OTHOIIEHUE (DOPMEHHBIX JIEMEHTOB KPOBH M T1a3Mbl. [lokazaTens reMaTokpura B
HOpME Yy MY>KUUH cocTaBiseT 44-48 %, y xxeHiuH 41-44 %.



dopmMeHHBIE TEMEHTBI MOJIPA3AEISIOTCS Ha SPUTPOLUTHI, JIEHKOIIUTHI, TPOM-
OouuThl. ['1aBHasg QyHKIMS 3pUTPOLUMTOB — TPAHCHOPTHAs (MEPEHOC KUCIOpoJa U
YTIIEKUCIIOTO Ta3a), a JISUKOIUTOB U TPOMOOIIUTOB — 3aluTHAs (JICUKOLUTHI y4acT-
BYIOT B UMMYHHBIX PEaKIIuH, TPOMOOIIUTHI — B OCTAHOBKE KPOBOTCUCHHS).

B kpoBHU y My>XUuH COAEPKUTCS IpUTPOIUTOB 3,9-5,5%10/11, y *KeHIIMH —
3,5-5,0%10/51. B HOpME KOJIMYECTBO JICMKOIUTOB B 1 J1 KpOBU KOJIEOJIETCS B Mpeie-
nax 4—-10x%10%11. TpoMOGOLKTEI — KPOBSHBIE ILIACTHHKY, HE KMEIOIIKeE siiep. B kpou
ux comepxurcsa 130-400x10%.

[1na3ma KpoBHM — MOJIyNpo3padHas KuJIKocTb, Ha 90-92 % cocTouT U3 BOAbI
u 8-10 % cyxoro ocratka. OCHOBHbIE KOMIIOHEHTBI CYXOT'O OCTaTKa: OeJKH
(7-8 % ot obmiero oobvema mraszmel (nin 65—-80 r/i)); aaekTpoautsi (0,9 % ot 00-
ero oo0beMa IUIa3Mbl; oaaBIsonas yactb npuxoautcs Ha g0 NCI); Ha moio
BCEX OCTAJIbHBIX KOMITOHEHTOB (TIFOKO3bI, MOYEBUHBI, TUMTUIOB U IIP.) MPUXOTUTCS
menee 1 %.

Besaku nia3Mel BBITIOIHSIOT TPAHCTIOPTHYIO (HapUMep, CIy>KaT IMepeHOCUH-
KaMU psiJia TOPMOHOB, MUHEPATbHBIX BEIIECTB, JTUMHIOB, XOJIECTEPUHA, JICKAPCTBEH-
HBIX [IPENapaToB) U TPOPUUECKYIO GYHKIINH, SABISSACH PE3EPBYAPOM Ui TOCTPOCHUS
TKaHEBBIX O0enkoB. OHU CO3/1aI0T KOJJIOWHO-OCMOTHYECKOTO JaBJICHUE, YIaCTBYIOT
B perymsiimuu pH 3a cuer cBoux Oy(depHBIX CBOWCTB, OOECIEUMBAIOT BS3KOCTH
IUTa3MbI, KOTOpasi UMEET BAYKHOE 3HAYCHHE B MOAEPKAaHUH apTePHAIHHOTO J1aBjie-
Hust (AJl). benku mna3Mbl NPEnsITCTBYIOT OCEITAHUIO SPUTPOIIUTOB, SIBISIOTCS (PaKTO-
paMu CBEpPTHIBAHUS KPOBU U (PaKTOpaMHU UMMYHHUTETA, OCYIIECTBISIIOT KPEaTOpHBIE
cBsi3U. benmkaM ria3Mbl MPUHAAIICKHUT BeAyIIast poJib B MpoLieccax perysiiuu oopa-
30BaHMSI TKAHEBOW KHUIKOCTH, JTUM(bI, MOYH, BCACBIBAHUS BOIBL.

beaku mnuasMbl  moApaszNeNsiOTCS  Ha:  allbOYMHHBI;  TJIOOYJIMHBI
(01-T7I00YIMHBL, 02-TIO0YIHHBIL, B-TI00YIHHBIL, Y-TT00yIuHbI); huOpruHOreH (Tadm. 1).

Anb0yMHHBI COCTABIISIIOT OKOJIO 4,5 % Bcex 0eIKOB, BBIMOIHSAIOT TPAHCIOPT-
HYI0, PETyJIATOPHYI0 (PYHKIINU. ATEOYMUHBI TPAHCTIOPTUPYIOT OUIHPYOUH, TsKE-
JIbIe METAJUIbI, YKUPHBIE KUCTIOTHI, (hapMaKoJIOrHYecKre mpenaparsl (HanpuMep, a-
TuOnoTHKN). OHM TMOANEPKUBAIOT BSI3KOCTh IUIa3Mbl, OHKOTUYECKOE IaBJICHHE,

y4acTBYIOT B peryisiuu pH.
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Tabnuya 1
beaxkoBbie ppakuuu miasMbl KPOBU

BenxoBrie (ppakiuu KonuenTpanus B miasme, /1
Anb0yMUHBI 33-55
['moGynuHb 20-36

0.1-TJI00y JTMHBI 1,4-3,0
02-TJI00Y JTMHBI 5,6-9,1
B-rnoOynuHbI 5,4-9,1
Y-TI00YJIMHBI 9,1-14,7
dubpuHOTEH 2,0-4,0

['mo6ynuuel mna3msel coctaBisitoT 1,7-3,5 % Bcex OenkoB, mpu 35eKTpodo-
pese pasgenstorcs Ha ¢pakuuu (o1, o2, B, v). OHM BBINONHAIOT Pa3HOOOpPA3HbIE
GyHKUIMU: OT TPAHCIOPTHOM 110 3auuTHOW. Hanpumep, a1-r1o0yIuHbBI MEPEHOCST
JIUTIUJIBI, TAPOKCUH, TOPMOHBI KOPbI HAJAMOUYEUHHUKOB; 02-TJIO0YJIMHBI TPAHCIOPTH-
PYIOT JIUNUbI, Meib. Opakius B-T100yIMHOB BKIIIOYAET JUIONPOTEUAbI. Y BEIH-
yenue coaepxkanus JITIOHII (munonpoTtenns! oueHs HU3KoW miiotHoctr) u JITTHIT
(JIMIIONIPOTENHBI HU3KOM MJIOTHOCTHU) SIBJISIETCS] OAHUM W3 BEIyIIMX (PaKTOPOB pas-
BUTHSL aTEPOCKJIEpO3a. Y-TJI00YJIMHBI B OpPraHM3ME YEJIOBEKAa M JKMBOTHBIX OCY-
HIECTBJISIIOT B OCHOBHOM 3alIUTHYIO (PyHKIMIO. K 3TUM cOeIMHEHUSIM OTHOCSIT aH-
tutena (mmmyHorinoOymuabl (1g)) (Tabn. 2) m HekoTopbie (PaKTOPHI CBEPTHIBAHUS

KpPOBH.
Tabnuya 2
Kaaccbl MMMYHOT100yJIMHOB
Knacc DyHKIUU
19G Crnenuduueckass ryMopajibHas 3alllUTa; aKTHUBU3UPYET CHCTEMY KOMIUIEMEHTA.
B Gonpirom KonmmuecTBe BhIpadaThIBaeTCS NP BTOPUYHOM HMMYHHOM OTBETE
IgM VYdacTByeT B IEpBUYHOM UMMYHHOM OTBETE
IgA [IpensTcTBYyeT aare3uu u aacopounyu MUKpoOOB Ha CIM3UCThIE 000m0ukH. bapbep-
HBII IMMYHOTJIOOYJIMH
IgE VYdacTByeT B IPOTUBONAPAZUTAPHOM HMMYHHUTETE U B AJUIEPTUUECKUX PEaKIUIX
IgD B-ketounble perientopsl pa3BUBAIOLINXCS TUM(OIMTOB, GYHKIHS HEJOCTATOYHO
n3ydeHa. OMOPHUOHAIBHBIN HMMYHOTJIO0YINH

Haubonee kpynasiM 6enkom sBisercs: pudpunoreH — okoso 0,4 % Bcex Oen-
KOB, IPUHUMAET Y4acTUE B CBEPTHIBAHUH KPOBH M OCTAaHOBKE KpoBoTedeHus. Dubd-
pPUHOTEH O0JIaJaeT CBOWCTBOM CTAaHOBHUTHCS HEPACTBOPHUMBIM B OIpPEIEICHHBIX
YCIIOBHSAX, MPUHUMATh [IPU 3TOM BOJIOKHUCTYIO CTPYKTYypYy, Iepexojs B (GuOpuH.
[Tna3ma, u3 KoTOpOH yaaneH (puOPUHOTEH, HA3bIBACTCS CHIBOPOTKOI KPOBH.
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B nuta3zme kpoBu cozepikarcs 3JeKTPOJIMTHI, UX KOJIHMYECTBO CTPOr0 KOHTPO-
JUPYETCs PETYIATOPHBIMU MEXaHU3MaMU. MUHepallbHbIE BEIIECTBA IIa3Mbl KPOBU
cocTaBaAoT okoio 0,9 % ee cocrasa: monsl Na*, K*, Ca®*, maruus, xmiopa, yros-
HOM, XJIOPUCTOBOJOPOAHON U (hocHOPHOI KUCTOT U psAll Ipyrux noHOB. HekoTopblie
MUHEpaJbHbIE BEUIECTBA B IJIa3M€ COJIEPKATCS B OUYEHb HEOOJIBIIOM KOJMYECTBE,
UX Ha3bIBAIOT MUKPORJIEMEHTAMH (MeJib, jKelie30). Tak ke BaXKHbIM IOKa3aTesieM

SBIIIETCSI YPOBEHB TIFOKO3bI B KpoBH 3,3—6,0 MMOJIB/I.

1.4. OcHOBHbBIE KOHCTAHTHI KPOBH, X BeJIMUYMHA
U QyHKIHMOHAIbHOE 3HAYEHH e

Bsi3kocTh KpOBU — CONPOTUBIIEHUE TEUEHHIO KMJIKOCTH MTPU B3aUMHOM Tepe-
MELIEHUHU YacTHI] 32 CYET BHYTPEHHETO TPEHMs. BA3KOCTh LETBbHON KPOBU paBHA
5 En, mnazmbl kpoBu — 1,8-2,5 En o OTHOIIEHUIO K AUCTUIUIMPOBAHHOM BOJIE).
Bs13k0CTh LIETBHOM KPOBH, B OCHOBHOM, 3aBUCHUT OT KOJINYECTBA AIPUTPOLIUTOB, BSI3-
KOCTb IJIa3Mbl 00yClIOBIIeHa OeiKaMH, 0COOeHHO anbOymMuHaMu. [loBbllIeHUE BsI3-
KOCTH BJIEYET 3a CO00Il BO3pacTaHUE CONPOTHUBIICHUS TOKY KPOBU, CHUXKAET JINHEH-
HYI0 CKOPOCTb KPOBOTOKA M YBEJIIMYMBAET ONACHOCTh TPOMOOOOpa30BaHUsI.

OTHocHTeNbHAs IUIOTHOCTh WM YJEIbHBIM BeC ILEJIBHOW KPOBU paBHA
1,050-1,060; ta3msr — 1,024-1,034.

Temneparypa KpoBH BO MHOT'OM 3aBHCUT OT MHTEHCUBHOCTH OOMEHA BEIIECTB
TOTO OpraHa, 0T KOTOPOTO OTTEKAET KPOBb, U Konebnercs B mpeaenax 37-40 °C.

LIBeT KpoBU onpeenseTcs HATMYUEM B IPUTPOLIUTAX 0COOOT0 Oesika — reMo-
ro0uHa. AprepuanbHas KpOBb XapaKTepU3yeTcs SIpKO-KpacCHOM OKpPacKoM, 4To 3a-
BUCHUT OT COJIEpKaHMSI B HEM reMOIJIOOMHA, HACBIIIIEHHOTO KUCIOPOJOM (OKCUTEMO-
r1100uH). BeHO3Has KpOBb MMEET TEMHO-KPACHYIO C CHHEBATBIM OTTEHKOM OKPAaCKY,
4TO OOBACHAETCS HAJUYUEM B HEH HE TOJBKO OKCUIeMOrjJo0MHa, HO U BOCCTAHOB-
JIEHHOT'O IeMOTJIO0NHA.

AxtuBHas peakuus kposu (pH). KommyecTBeHHBIM mIoOKa3zaresneM peakinuu
Cpenbl SBIISIETCS BOAOPOAHBIN MoOKa3arenb pH, oTpakaronumil KOHIEHTPALUIO CBO-
00AHBIX MOHOB BoJOpona. pH paBeH oTpuLaTENIbHOMY JECATUYHOMY Jorapupmy
KOHLIEHTpaIMi MOHOB BoJopoaa. Hanmpumep, eciiv KOHLIEHTpalus HOHOB BOJIOPOJIa
paBHa 10 momw/1, To pH = 7.

pH, Kak u ypoBeHb pssia Ipyrux nokasareneil KpoBH (Harmpumep, OcCMOTHYE-
CKOT'O JABJICHUS), SIBJSIETCS KECTKOM KOHCTaHTOM. Jlmama3oH koneOaHUM Takux
KOHCTaHT YpE3BbIYaliHO MaJl, @ 3HAYUTENbHbIE OTKIOHEHUS BEYT K TSKEIBIM Hapy-

IMCHWAM JKU3HCACATCIIBHOCTU OPTraHHU3Ma U NaKE CMCPTH.
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[Ipenenbuble 3HaueHus pH, coBMecTuMbIe ¢ KU3HbBIO, cocTaBisoT 6,8—8,0
(B KOpOTKOM MHTepBasie BpemeHu). B Hopme pH s apTepuaibHOM KpOBU paBHO
7,36—7,42, st BeHO3HOM KpoBHU 7,26—7,36. bosee kucinas peakius BEHO3HOH KPOBU
CBsI3aHa C HATMYMEM YTOJIbHOU KUcIoThl. OTKIIOHeHHE pH B KHCITYIO CTOPOHY Ha3bI-
BAETCS alll1030M, a B HIEJIOUHYIO — aJIKaJI030M.

KucnoTHo-1enoynoe paBHOBECHE MMEET OTPOMHOE 3HadyeHue: Oeiku, Oy-
nyuu aMm(pOTEepHbIMU COEIMHEHUSMH, NPU HW3MEHEHUAX DPEAKIHMHU CPEeAbl MEHSIOT
CBOIO KOH()OPMAIIUIO; U3MEHSETCS aKTUBHOCTh (DEPMEHTOB, (PYHKIUSI PELIENTOPOB
(Z17151 TOPMOHOB, METUATOPOB U T.I1.), CTPYKTYpa HOHHBIX KaHAJIOB U T.A. MI3MeHeHus
pH nHa 0,1 npuBOAUT K U3MEHEHUIO (DYHKIIMU JIBIXaHUSI U CEPIEUYHO-COCYAUCTOM Je-
aTebHOCTH, CHIKeHue pH Ha 0,3 BeI3bIBaeT aliui0THYECKYI0 KoMy, Ha 0,4, kak mpa-
BUJIO, HECOBMECTHUMO C JKM3HBIO. B CBSI3M C 3THM aKTHBHAs peaklus BHYTPEHHEU
Cpelbl, B TOM YHCJI€ KPOBH, SIBJISIETCS] OJJTHOM U3 CAMBIX )KECTKMX KOHCTAHT.

HMopnepxanne nocrosincrea pH. [loanep:xanue nocrosiuctea pH obecrne-
YUBAETCS 3a CUET Oy(PEpHBIX CUCTEM KPOBH U OpPraHoB BhieneHUs. bydepnrie cu-
CTEMBI CTTIXHUBAIOT pe3kue Kojiebanus pH mpu BHE3amHOM yBEIUYEHUH COJEpIKa-
HUS KUCIIBIX JINOO IIETOYHBIX MPOYKTOB B KPOBH, HO HE BBIBOJISAT 3TU MPOIYKTHI U3
opranu3ma. 3a BEIBEJICHHE K€ KUCIIBIX U MIEIOYHBIX MPOTyKTOB OTBEYAIOT BBIACIIH-
TEJIbHBIE CUCTEMBI.

PH OydepHoii cuctembl ompeensieTcsi COOTHOIEHHEM Oy(hepHBIX KOMIIO-
HEHTOB (CJ1a00W KUCTIOTHI U €€ COJM WJIM CIa00i KUCIOThl U COMPSIKEHHOTO C Hel
OocHOBaHUs). B kpoBU cyIiecTByI0T creayromniue 0yepHbie CHCTEMbI: KapOOHATHaA,
dbocdarnas, 6EIKOB IJIa3Mbl, FTEMOTJIOONHOBAS.

buxapbonammuwiii 6ygep 06pa3oBaH yroJlbHON KUCIOTON U €€ HATPUEBOU CO-
Jb10. DTO HE CaMblil MOIIHBIN Oydep B opraHu3Me, HO UTPAET OUYE€Hb OOJIbIIYIO (PU-
3MOJIOTHYECKYIO POJIb. DTO TJIaBHBIN Oydep mia3msl, coaepKaHue 000UX ero KoM-
MOHEHTOB (YTrOJBHOM KHCIIOTHI U OMKapOOHATa) HEMOCPEACTBEHHO PEryJIupyercs
CHCTEMaMH BBIZICIICHUS: IOYKH BBIBOJAT OMKapOOHAT, a JIETKUE — YITIEKUCIBIN a3,
00pa3yIoluics MpH pacnajie yroiabHOW KUCIOTHI.

Docghamnuiii 6ygep — Baxkuenmuit Oydep MOUHM, B HETO BXOIUT TUAPOdOC-
dart HaTpus u nquruapodocdar Hatpus. Juruapodocdar HaTpUs BHITIOIHIET POIb
ci1a00i KMCIOTHI, a ruapodocdar HaTpusa — €€ CoNMu. ITO OAUH U3 BHYTPHUKIIETOY-
HBIX Oy(epoB, B IJIa3Me €r0 POJib HEBEJIHKA.

benkosuvuii 6ygep. B xpoBu OydepHyIO poib UrpaloT OENKH TUIa3Mbl, 0CO-
O0eHHo anbOyMuHbl. by(depHbie cBolicTBa OEJIKOB CBS3aHbI C MX aM(POTEPHOCTHIO
(cBOOOAHBIE KAPOOKCUIIbHBIE TPYIIIBI IPUAAOT OEJIKaM KHCIIOTHbIE CBOMCTBA, aMU-
HOTPYMIIBI — IIEJIOYHBIE CBOMCTBA).
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I'emocnobunosuiii 6yghep. IT0 caMblii MOIIHBIN Oydep opraHn3Ma (COCTaBIIET
npuOan3uTeNbHO 75 % Beex OydepoB KpOBHU); €AMHCTBEHHBIN Oy(dep s3pUTpOLIUTOB;
ero OydepHasi EeMKOCTh 3aBUCHUT OT TOTO, B KAaKOH Mepe reMOTJIOONH HACBIIICH KHC-
JopojioM. Poiib criaboii KUCIOTHI B 3TOM Oydepe BBINOIHIET BOCCTAHOBJICHHBIH Te-
MOTJIO0MH, 3 OKCUT'EMOTJI00MH SBJISETCS KaJIMEBOM COJIBIO TeMOTJIOOHHA.

Bce OydepHbie crucTeMbl HAXOASTCS APYT C IPYTOM B COCTOSTHUM JUHAMUYE-
CKOTO paBHOBECHS, IOCTOSHHO OOMEHMBAsICh JIPYT C JPYroM: HampuMep, MpH Bbl-
CBOOOXEHUH ITPOTOHOB BOJOPOa FeMOIII00MHOBBIM OypepoM OHU OyayT CBSI3aHbI
OoukapboHaTOM.

B npornecce metaboau3ma NOCTOSHHO BbIpaOaThIBAIOTCS BEIIECTBA, KOTOPHIE
MOTYT HapyIlaTh KUCIOTHO-IIEIOYHOE paBHOBecHe. bydepHas eMKkocTh KpoBU AJis
KHUCJIOT OOJIbIIIE, YEM JJI1 OCHOBAHUH, TaK KaK MPOJYyKTaMU MeTa0oJIM3Ma Yalle sB-
JSIFOTCSL KUCTIOTHI (YrosibHasl, MOJIOYHAsI, MUPOBUHOTpaHAas KucioTa u jp.). Ho Oy-
(bepHble CUCTEMbI MOTYT JIMILIb BPEMEHHO CIJIaKMBaTh BbI3BAHHBIE 3THUMH Bellle-
cTBaMH u3MeHeHnus pH.

Bropo# inHuen 3a1uThl U3BMEHEHUN KUCIIOTHO-IEJIOYHOIO PAaBHOBECUS SABJISA-
I0TCS BBIJIEIMTEIbHBIE CUCTEMBI U, IIPEXKE BCErO, MOYKH H JIerKue. B HopMe 3a1aua
BBI/IETTUTENIHBIX CUCTEM — yIAJSATh KUCIBIE U IIETOYHBIE BEILIECTBA C TAKOU e CKO-
POCTBIO, C KaKOW OHM IIOCTYIIAIOT B KpPOBB. JIerkue BBIBOJAT JIETyYHE BELIECTBA,
IIPEK/E BCETO YIIEKUCIbIN ra3; MOYKH BEIBOAAT HEJIETy4YHEe OPraHUYECKUE U Heopra-
HUYECKHE KHUCIIOThI, CEKPETUPYIOT POTOHBI BOAOPOJAa M aMMHAK B MPOCBET M0YEY-
HBIX KaHAJbBLIEB, PETYJIUPYIOT BbIBEACHHE OMKAapOOHATOB («OXPAHHUKU KHCIOTHO-
IIEJI0YHOT 0 paBHOBECHUS»). Tak jke BayKHYIO pOJib B META0OIMUECKON HEUTpaIU3alu
KHCJIOT UTPalOT MeYeHb (OKUCIIEHUE 10 KOHEYHBIX IMPOJTYKTOB NEPBUYHO HETOOKHC-
JeHHbIX B 1MKie Kpebca opraHMueckux KUCIOT, J€3aMUHUPOBAHUE KUCIIOT, CUHTE3
MOYEBHUHBI, KOTOPAasi UMEET CBOWCTBA CIIa00T0 OCHOBAHUS ); MOAAKE Ty A0YHAS JKeJie3a
(yuacTByeT B CEKpeluy OMKapOOHATOB); KeJTYA0K (TOPMOKEHUE CEKPEIIUU COJITHOU
KHCJIOTHI [P AJIKAJIO3€ U YCUJICHHUE €€ IPU allu103€).

3a omnpenenenure pH oTBeyaroT XeMOpPELENTOPbI, KOTOPbIE HAXOATCS B KPO-
BEHOCHBIX COCyZax M TKaHsiX (mepudepuyeckre) U B MpoA0IroBaTOM Mo3re (IIeH-
TpaJibHbIE), 00pa3ys JBOMHYIO CUCTEMY HaJEKHOr0 KOHTpousid. OHU NepeaaroT UH-
dopmaruio B THC (rumoTtanamMo-KopTUKaIBHBIA KOMILUIEKC), 1€ (POPMUPYETCS MO-
TUBALUs K IPUEMY ONPEJECICHHOM MUILM, YTO TAK K€ UTPAET POJib B MO ACPKAHUU
pH xpoBu. Taxxe nHPpOpMaLIHSI OT XEMOPELUENTOPOB MOCTYINAET K HEUPOHAM JibIXa-
TEJNBHOIO LIEHTpa MPOJOJIrOBAaTOr0 MO3ra M U3MEHSET €ro aKTUBHOCTb B 3aBUCH-
MOCTbh OT u3mMeHeHn pH kposu. Hampumep, npu anpmo3e 4acTora AbIXaTeJIbHBIX

14



JIBIDKEHUW YBEIIMYMBACTCSA, YTO YBEIMUMBACT BBIBEJCHUE YTIIEKHUCIIOTO raza, oopa-
3YIOLIErOocs MPU pacnage YroJbHOW KUCIOTHI HA YTJIEKUCIBIA ra3 U BOAY. 3a CUET
ATOTO KOHUEHTPALHUs YTOJIbHON KUCIOTHI B IJIa3M€ CHUKAETCA U KUCIOTHOILIEIOY-
HOE paBHOBECHE BOCCTAHABIIMBAETCS.

OcMoTHUYECKOE TaBJIEHUE — CUJIa, KOTOpask ONpeNeisieT IBUKEHNE PACTBOPHU-
TN Yepe3 NOJyIPOHULIAEMY0 MEMOpaHy M3 pacTBOpa MEHbIIEH KOHLEHTPAMU B
pacTBOp OosbIIeH KoHIIeHTparui. OCMOTHYECKOE JaBICHUE KPOBU SIBIISICTCS OJTHOU
W3 )KECTKUX KOHCTAHT U cocTapjsgeT 7,3—8,0 aTm.

OcMOTHUYECKOE JIaBIICHUE ONPENIEISAET paclpeaeeHue BOAbl MEXK 1Y TKaHIMU
U KJIETKaMH. B HOpMe OCMOJIIPHOCTSD IJIa3Mbl U SPUTPOIIUTOB YPaBHOBEIIICHBI, T.€.
OHM M30TOHWYHBI. [ToaBiArONIas YaCTh OCMOTHYECKOTO JJABJICHHS CO3JAETCS K-
Tpostamu KpoBu (90 % 00111er0 0CMOTUYECKOTO JIaBJICHUS) U, OCOOCHHO, IJTABHBIM
anextponutoMm — NaCl. Okoso 10 % ot 00111ero 0CMOTHYECKOTO JaBICHHS KPOBH
3aBUCHUT OT APYTUX OCMOTHYECKU-aKTUBHBIX BEIIeCTB (TJIFOKO3a, MOYEBHHA, OCITKH).

W cKycCTBEHHBIE pacCTBOPHI, UMEIOIINE OJJMHAKOBOE C KPOBBIO OCMOTHYECKOE
JaBJICHUE, HA3BIBAIOTCSI M30TOHUYECKUMHU, WU Pusnosorndeckumu. K takum pac-
TBOpaM JJIsl TEIJIOKPOBHBIX JKMBOTHBIX M 4YenoBeka oTHocutTcsa 0,9 % pactBop
HaTpus xjaopunaa u S5 % pactBop INIOK03bl. M300cMust — BaKHOE yCIOBUE ITPUMEHE-
HUS JII000TO KPOBE3aMEILAIOIIEr0 pacTBOPA.

PactBopsl, nMeromue 0opIIee OCMOTUYECKOE JTaBJIEHNUE, YEM KPOBb, Ha3bl-
BaIOTCS TUTIEPTOHUYECKUMU, @ MEHBIIIEE JIaBJIEHUE — TUITOTOHUYECKUMHU.

OHKOTHYECKOE JIABJIEHHE — YaCTh OCMOTHYECKOI'O JaBJIEHUS, CO3/1aBaEMOE
Oenkamu (B OCHOBHOM, anbOymMuHaMu). OHKOTHYECKOE JABJICHHE — Ba)KHEHUIIUI
(bakTop, yIepKUBAIOIINNA KUJIKOCTh B COCYJHCTOM pyCII€, MOCKOJIbKY OHKOTHYE-
CKOE JaBJI€HUE B KPOBH OOJbIIE, 4eM B TKaHsIX. OHKOTHYECKOE JAaBJICHHE KPOBU
paBHo 0,03-0,04 atmocdep wiu 25-30 mm pT. cT. CHUKEHHE OHKOTUYECKOTO JIaB-
JICHUS! KPOBU NP TUMONPOTEMHEMUU WM TIOBBIIIEHNE OHKOTUYECKOTO JaBJICHUS B
TKaHSAX (HampuMep, TP 0KOorax WM BOCHAJICHUH) BEJET K MOSIBJICHUIO OTEKOB.

OCMOTHYECKOE JIaBJICHUE — KECTKasi KOHCTaHTa, U300CMHUs HeoOXoauma s
HOPMAaJIbHOTO CYIIIECTBOBAHMS OpraHu3Ma. DPUTPOLUTHI B THINEPTOHUYECKUX CO-
JIeBBIX PAcCTBOPaX CMOPIIMBAIOTCA BeleAcTBUE (P y3Un BOABI U3 3PUTPOLIUTA
B HaIpaBJICHUH OOJIBILIErO COAEPKAHUS KaTHOHOB (IJIa3MOJIU3), 4 B THIIOTOHUYe-
CKHMX — Ha0yXal0T BCJIEJICTBUE MTOCTYIUICHUS BOJbI B 3PUTPOLIUT MO 3aKOHY OCMOCa
(ocMOC — IBHIKEHHE PACTBOPUTENIS YEPE3 MOJIYIIPOHULIAEMYIO MEMOpaHy B Hallpas-
JeHuu Oouibllield KOHUEHTpauuu HaTpus). [Ipu 3HaunTenbHOM HaOyXaHHHM HACTY-

nacT remMoJins.
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['emMonu3 — mpouecc pazpyuieHUs] S3pUTPOLUTOB, PU KOTOPOM IeMOTJI00MH
BBIXOJWUT B Iu1a3My. KpoBb mociie Tremoiin3a «JIakoBas», Mpo3payHas KUIAKOCTb
KpacHOro nsera. ['eMonu3 3puTpOUUTOB B TUIIOTOHUYECKOM PAacTBOPE HA3bIBACTCS
OCMOTHYECKHAM I'€MOJIU30M.

Mepoii 0OCMOTHYECKOW PE3UCTEHTHOCTH CUYUTAKOT KOHILICHTPALMIO PacTBOpa
NaCl, npu koTopoit HaunHaeTcsi reMoiin3. B HopMe MUHUMAaIIbHAsE OCMOTHYECKAs pe-
3UCTEHTHOCTD Kosiebercs mexkay 0,5-0,46 % pacrBopa NaCl (B rakom pacTBope pas-
PYLIAIOTCS €IMHUYHBIE SPUTPOLMTHI), MaKCUMalbHasi OCMOTHYECKash PE3UCTEHT-
HOCTh — MexKy 0,34-0,32 % (B TakoM pacTBOpE pa3pyIIArOTCs BCE SPUTPOIIUTHI).

B HOpMeE remMonu3 3aBepiaeT KU3HEHHBIN HUKII SPUTPOLIUTOB U IPOUCXOIUT
B OpraHu3Me 4eJIoBeKa U KUBOTHBIX HENpepbIiBHO (pusnonornyeckuii). [laronoru-
YECKHMI IeMOJIU3 IIPOUCXOAUT O] BIUSHUEM I'€MOJUTUYECKUX SII0B WK IIPU Hapy-
LIEHUN OCMOTUYECKOU PE3UCTEHTHOCTH SPUTPOLIUTOB.

Peryasinusi ocMOTHYECKOro aaBjaeHus. (11 moaaepkaHuss OCMOTHYE-
CKOI'0 JIaBJIEHHs CYIIECTBYET COBOKYIHOCTH CIIELIUAJIBHBIX OCMOPETYJIATOPHBIX
MEXaHU3MOB.

[Tpu 00e3BOKMBaHMU OpPraHM3Ma WM U30BITOYHOM MOCTYIUIEHHWHU COJIeH B
IJ1a3Me€ KPOBU YBEJIMUMBAECTCSA KOHIIEHTpAUUs OCMOTHYECKH AKTHBHBIX BELIECTB,
YTO IIPUBOJUT K IOBBILICHUIO €€ OCMOTUYECKOr0 NaBJIeHUA. B pesynbrare nmpouc-
XOJIUT BO30YXIEHHE OCMOPELIENTOPOB, KOTOPBIE PACIIONIOKEHBI B 00JACTH CYIIpao-
NTUYECKOTO s/Ipa TUIOTAIaMyca, a TAKXKE B CEpALE, IEUECHH, CEIIE3EHKE, TOUYKaX U
apyrux opraHax. CUrHaJI OT pelenTopoB MOCTYIIAET B TUIIOTAJIaMYyC, T1€ IPUBOIAT
K BO30YXKICHUIO IIEHTpPA *aXJbl U YCHUJIMBAET BBIPAOOTKY aHTUIUYPETUUYECKOTO
ropmoHa (A" nnu Bazonpeccun). LIeHTp skak bl 3ayCKaeT MUThEBOE MMOBEICHUE,
perynupyer norpebieHue Boibl (B JaHHOM Cllydae, yBEIUUYUBAET €€ MOTpeOICHUE).
A/JIl" myTeM akCOHHOTO TPaHCIOPTa MOCTYyNAeT B HEMporunodus, a 3aTeM B KPOBb.
A" noBsImaer peabcopOIMIO BOIBI B TOYKAX, YTO MPUBOJUT K 3a/I€PHKKE BOJIBI B
OpraHHU3ME U BBIJCIECHUIO OCMOTHYECKA KOHIIEHTPUPOBAHHOW MOuH. B pe3ynbraTe
3a/1ep’KKHU BOJIbI KOHLIEHTPALIMS OCMOTHUYECKN aKTUBHBIX BEIIECTB CHUXKAETCS, U OC-
MOTHYECKOE JABJIICHUE BO3BPAILIACTCSA K UCXOTHOMY ypoBHIO. Cexpenust A/l nzme-
HSIETCS HE TOJBKO MPHU Pa3IPAKEHUH OCMOPEIENTOPOB, HO M CHEIU(PUYECKUX
HaTpUOPELENTOPOB.

[Ipy u30BITOYHOM COJEpKAaHUU BOJIbBI B OpraHU3ME, HAMPOTUB, B KPOBU
YMEHBIIAETCS KOHLUEHTPALUsl PACTBOPEHHBIX OCMOTHYECKH aKTHBHBIX BEILECTB, U
CHUYKAETCSI OCMOTUYECKOE JaBJIeHHE. AKTUBHOCTh OCMOPELENTOPOB B IAHHOW CHU-
Tyaliy YMEHbBIIAETCS, YTO BbI3bIBAECT CHUKEHUE poayKuuu A/, yBennueHue Bbl-
JEJIE€HUs BOABI TOYKOM U CHUYKEHHE OCMOJISIPHOCTH MOYM. B pe3yiibrare BoIBEACHUS
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BO/Ibl, KOHIIEHTpalUs OCMOTUYECKU-aKTUBHBIX BEIIECTB MOBBIIIAETCS, U OCMOTHYE-
CKO€ JIaBJICHHE BO3BPAIAETCS K UICXOJHOMY YPOBHIO.

BTopruuHbIM MeXaHU3MOM MOJAEPKaHUSI OCMOTHYECKOIO JaBJIEHUS MIPU €0
CHUIKEHUU SIBJISICTCS MOBBIIICHUE BBIPAOOTKHU alibJ0CTEpOHA (MUHEPATIOKOPTUKO-
UJ1a, CEKPETUPYEMOT0 KOPKOBBIM BEILIECTBOM HAJIIIOYEYHUKOB). AJIbJOCTEPOH YBe-
JUYUBAET peadCopOIMI0 HATPUS B TTOYKAX U MOBBIIIAET OCMOTHYECKOE JaBJICHUE.
Opnako »TOT MexaHu3M Ooiiee BakeH misa noaaepxkanus OLIK u aprepuanbHOTO
JaBJIEHUS, YeM OCMOTHUYECKOI0, OH PEaM3yeTcs MpH HEJ0CTaTOUHOM 3 dexTe oT
yMeHbleHus Beipabotku AJII.

Tak >xe MEXaHU3MOM PEryJIAINU BOAHO-3JIEKTPOIUTHOIO OajaHca sBJISIETCS
BbIpaboTka Harpuiiyperndeckux nentuaoB (NP), xotopeie BbipabaTbiBaloTCs B
npeacepausx (OCHOBHOE MECTO BBIPAOOTKH), SHIOTEIUU COCYJOB M HEKOTOPBIX
IPYTUX OpraHax.

NP BbIpaOaThIBatOTCs U BBIACISIOTCS MPU CTUMYJISIIMU BOJIOMOPEIIEITOPOB
cepAla U COCyAUCTON CUCTEMBI (BOJTOMOPELIENTOPHI — PELENTOPHI, YUaCTBYIOLIUE
B pPEryJsiliui 00beMa KPOBU), HAIIPUMEP, B PE3yJIbTaTe 3aACPKKHU XUAKOCTU. OHU
MO/IABJISIIOT PeabCcopOIMI0 HOHOB HATPHS, TEM CaMbIM YBEITUYHBAsi 00HEM BBIICIIS-
MO MOYM U CHMKAsl 00beM LUPKYJIUPYIOLIEH KPOBH U OCMOTHYECKOE JJaBJICHUE.
OnHako 3TOT MEXaHHU3M TakK K€ SIBIISIETCS BTOPUYHBIM B MOAACPKAHUN OCMOTHYE-
CKOT'O JaBJICHUS, OCHOBHAS PETYJSIUS OCMOTHYECKOrO AABJICHUS MPOUCXOIUT 32
cuetr A1l

Cxkopoctb ocenanus sputpouuTtoB (COD). B kiuHMKe B KaueCTBE OJHOTO U3
MOKA3aTeJIel COCTOSIHUSL OpraHu3Ma IUPOKO MPUMEHSIOT UCCIIEIOBAHUE CKOPOCTH
OCEJIaHus SPUTPOLUTOB, XapaKTEPUIYIOLIEE CYCIIEH3NOHHBIE CBOMCTBA KPOBH (CIIO-
COOHOCTh K TMOJJICPXKAHUIO KJIETOYHBIX AJIIEMEHTOB BO B3BELIEHHOM COCTOSIHUM).
Ecnu B mpoOupke MoCTaBUTh KPOBb, B3STYIO C IPUMEHEHUEM MPOTUBOCBEPTHIBAIO-
IIMX BEIIECTB, TO 3PUTPOLIUTHI, KaK 00Jiee TKEIbIe KIETKH, TOCTEIIEHHO OCEIal0T.

CycrneH3uOHHbIE CBOMCTBA KpPOBU CBSI3aHBI C KOJUIOMJHOM CTaOWJIbLHOCTHIO
TUIa3Mbl ¥ OOJIbIIIE 3aBUCSAT OT CBOMCTB IJIa3Mbl KPOBH, €€ BSA3KOCTH, OCIKOBOTO CO-
CTaBa, 4YeM OT CBOMCTB (POpMEHHBIX AeMEeHTOB. Hampumep, anbOyMUHBI MIa3Mbl —
MOJIJIEPKUBAIOT CYCIIEH3MOHHBIE CBOMCTBA, a KPYMHOIUCIEPCHBIE OeNKH (TJ100Yy-
JUHBL, PUOPHUHOIEH) CHIXKAIOT CyCIEeH3MOHHBIE cBoiicTBa KpoBU. Ho Ha COD Biu-
€T ¥ KOJIMYECTBO SPUTPOILIMTOB B KPOBH, NX MOP(HOIOrHdecKkne 0COOEHHOCTH, Be-
JUYMHA 3apsiia, CIOCOOHOCTH K arJioMepaluu 1 Jp.

Benmuuuna COD 3aBucHT OT BO3pacTa, moJia u crnocobda onpenenenus. [lpu
onpeaencHuy o meroay IlanueHkoBa oHa paBHa y MyX4uH 6—12 Mm/4, y )KeHIIUH
— 8-15 mm/gac. Y nmoxunbIx aroaer odoero moia — 10 15-20 mm/y.
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HopmanbHubie nokazarenu COD npu onpeaeneHnu no meroay Becreprpena:
y Mmy>kuuH A0 50 et — 10 15 mm/4, y sxenmuH 10 50 jet — 10 20 Mmm/4, 17151 cTapiiei
Bo3pacTHOi rpymmbl (50 mer u Oomee) — g0 20 mMm/4ac y MyXYHH U JI0
30 MM/4ac y KEHLIUH.

COD yBenuuuBaeTcs Mpu BOCHAICHUH, OEPEMEHHOCTH, OMYXOJIEBOM POCTE,
3HAYUTEIILbHOM YMEHBIIICHUU KOJUYECTBA HPUTPOLMTOB, CHIKCHUHU BS3KOCTU
KpPOBH, TIPH YBEJIMYEHUU cojiepkaHus (uOprUHOTEHa, o- Win B-TI00yIMHOB, UMMY-
HOrJoOynrHOB. YMeHbinaercs COD npu yBENMUEHUH COAEPKAHUS B IIIa3ME allb-
OyMHHA, TTOBBIIIEHUHA KOJIUYECTBA SPUTPOILUTOB, IPU U3MEHEHUU UX (POPMBI, TIpU
MHTEHCUBHOM MBIIIEYHOU TPEHUPOBKE.

2. DOPMEHHBIE 3JIEMEHTBI KPOBH

2.1. ®opmMeHHBIE 3JIeMEeHTHI KPOBH (3PUTPOLUMTHI, JIEHKOUUTHI, TPOMOOLMTHI),
uXx (pu3noI0ruvYecKoe 3HAYeHNEe

2.1.1. Spumpouumost, ux cmpykmypa, (pyHKyuu

DPUTPOUTHI, WJIA KPACHBIE KPOBSHBIC TUCKH, BIIEPBBIC OOHAPYKUIT B KPOBU
nsrymkyd Manenuru (1661), a JleBenryk (1673) mokaszan, 4To OHU IPUCYTCTBYIOT B
KPOBHU YEJIOBEKA M MJICKOIMUTAIOIINX. JPUTPOIUTHI COCTABIISIOT OCHOBHYIO MacCy
KPOBH, OIpPEICISIIOT €€ KpacHbIM M[BET. DTO CIHEUUATU3UPOBAHHBIC KIETKH
(puc. 1), KOTOpBIE OCYIIECTBISIIOT IEPEHOC KUCIOPOa M YTIIEKUCIIOTO Ta3a 01aro-
Japsi HATMYUIO B SPUTPOIUTAX JIBIXATENbHBIX TUTMEHTOB.

DPUTPOIUTHI JIUIIEHBI SIIPa, UMEIOT (DOPMY JTBOSKOBOTHYTHIX JHCKOB, JTHA-
MeTp OKoJI0 7,5 MKM (HOpMoOUUT). JIuiieHue sapa npruBesio K TOMy, YTO SPUTPOLIUAT
notpedssier B 200 pa3 MeEHbIIE KUCIOPOJa, YE€M €ro sAepHbIe MPeACTaauu
(3puTpOO6IACTBI U HOPMOOJTACTHI).

brnarogapst cBoei popme FpUTPOLUTHI 001aAaI0T OOIBIION CITOCOOHOCTHIO K
oOpatumoil aedopmanuu (3MaCTUYHOCTHIO) MPU MPOXOKIACHUHM Yepe3 y3KHe U30-
THYThIe Kamuisipel (puc. 2). Takas ¢opma yBenHUMBaeT MOBEPXHOCTh KIETKU U
crocoOCTByeT Oosiee OBICTpOM paBHOMEpPHOH NU(PdY3UH ra30B yepe3 KICTOYHYIO
MeMOpaHy.
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Puc. 1. Dpurpouutsl. bpun B.b. Qusuonocus uenogexa 6 cxemax u maboauyax:
yuebnoe nocoodue. 4-e uzo., cmep. CI10.: Jlanw, 2017

IIOTOK 3PUTPOIITOB

TIpOCBeT KaMIULIAPOB
JINaMeTPOM OKOIIO 5 MKM

Puc. 2. O6patumoe n3MeHeHue GOpMbI SPUTPOLIUTOB B 00JIACTH KAHIUISIPOB.
bpun B.b. @u3uonocus uenoseka 8 cxemax u madbauyax: yuebnoe nocobue. 4-e uzo., cmep.
CIllo.: Jlans, 2017. C. 212

Mewmbpana >putpounToB (O€TKOBO-TUMHNAHAS) N30UPATETHbHO MPOHHUIIAEMA.
Yepes Hee JIerko MpoXoasT rasbl, Boaa, monsl H+, annonst OH", ClI, HCO3", HO oHa
MaJIONpOHUIIaeMa I TII0KO03bl, MOYeBHHBI, HOHOB K+, Na+ u coBepiiieHHO HEmpo-
Hullaema Juis 6eskoB. B aputponuTax 00bliie HOHOB HATPHs, YEM Kallus (B IIa3Me
Ha000poT). ['MukonmporenHsl MeMOpaHbl COAEpPKAT CHATIOBYIO KHCIIOTY, 00eCnedn-
BAIOLLYI0 SPUTPOLUTY dJIEKTPOHEraTUBHBIN 3apsia. MeMOpaHa HeceT HH(POpMaLUIO
O rpynmnax KpoBU U TKaHEBbIX aHTUreHax (Al).
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DOYHKUMHA IPUTPOLUTOB:

1) mpIxarenbHasi — TPAHCTIOPT KUCIOPOAA K TKaHAM W YTJIEKHCIIOTO raza oT
TKaHEH K JICTKHUM;

2) TpaHCIOPTHASI — MEPEHOCAT aJCOPOMPOBAHHBIC HA WX TIOBEPXHOCTH ITH-
TaTeIbHBIC BEIIECTBA B BUAC aMUHOKHCIIOTHBIX OCTATKOB, OMOJIOTUYECKN AKTUBHBIE
BELECTBA, 0OMEHMBAIOTCA JTUIUAAMU C IJIa3MOU KPOBH;

3) perynsTopHas — y4acTBYIOT B PETYJISIIIUN KUCIOTHO-IIIEJIOYHOTO PaBHO-
BECHS, HOHHOTO PABHOBECHS IJIa3Mbl, BOJIHO-COJIEBOM OOMEHE OpraHu3ma;

4) 3anTHAs — MPUHMMAIOT Y4acThE B SIBIICHUSIX MUMMYHHUTETA, aJicCOpPOUPYs
pa3IMYHbIE f]1bI, TOKCUHBI, KOTOPBIE 3aT€M Pa3pyIIatOTCsl KIETKaAaMH PETUKYJIOIH]I0-
TEIUAILHON CUCTEMBI; PETYIMPYIOT AKTUBHOCTH CBEPTHIBAIOIIECH CUCTEMBI KPOBHU;

5) ¢depMeHTaTHBHAS — SPUTPOIUTHI SIBJISIOTCS HOCHTEISAMH Pa3IAIHBIX
dbepMeHTOB (X0JIMHACTEpa3a, KapOoaHTUIpas3a);

6) oOecreynBalOT KpeaTOPHBIE CBS3M, OCYIIECTBIISIONINE MEKKICTOUHBIC
B3aUMOJCHCTBUS;

7) 3a cuet OenkoB MeMOpaHbl (POPMUPYIOTCS AaHTUTEHBI TPYIIN KPOBH.

OPUTPOILIUTOB B KPOBU y MYXKUUH cojepxkutca 3,9-5,5x10/1, y keHIuH —
3,5-5,0x10%%/x.

[ToBbIIeHUE CONEPIKAHUS IPUTPOLIUTOB HAOIIOJAETCSI BO BPEMS SMOIIHMA, TTPH
MBIILIEYHOU paboTe. BO3MOKHBI CyTOUYHBIE, CE30HHBIE KOJI€0aHus M0/ BO3IEHCTBUEM
(bakTOpoB BHEIIHEW U BHYTPEHHEU Cpe/ibl. AOCOTIOTHBIH IPUTPOLUMTO3 (yBEIHUe-
HUE YHCTIa SPUTPOIUTOB B OPTaHU3ME) HAOIIOAACTCS TP MPEOBIBAHUN HA OOJIBIIIX
BBICOTaX, Y OOJIBHBIX C 3a00JIEBAaHUSIMU JIETKUX U cepaua (pu runokcun). OTHOCH-
TeJIbHBII IPUTPOIUTO3 (YBEIUYECHUE YUCIIA SPUTPOLUTOB B EUHUILIE 00BEMA KPOBU
0€3 yBeM4EHHUS WX O0IIEro KOJMYECTBA B OpraHu3Me) HaOIoAaeTcs Py CTyIIEHUU
KpoBU (OOUIILHOE MOTEHUE, 05KOTH, X0JIepa, TU3CHTEPHUS]).

AOCOIOTHASI J)PUTPONEHHUs] PA3BUBACTCS BCIIEACTBUE MOHUKEHHOTO 00pa-
30BaHUsl, YCUJICHHOTO Pa3pyLIECHUs] SPUTPOLIMTOB WK TOCie KpoBonoTtepu. OTHO-
CUTeJIbHAsl J)PUTPONEHHUs] BO3HUKACT MPHU PAIKIHKECHUU KPOBH 32 CUET OBICTPOTO
YBEIIMYEHUS )KUJIKOCTH B KPOBOTOKE.

DpUTPOLIUT B KPOBOTOKE IUPKYJIUpyeT B TeueHue 120—-130 nueit u paszpyia-
etcs B cene3enke. OO0 MHTEHCUBHOCTH SPUTPOIIOI3a CBUIETEIBCTBYET COACPIKAHUE
B KPOBU IOHBIX 3PUTPOLIUTOB — PETUKYJIOIIUTOB.

BaxxHeWmM KOMITOHEHTOM SPUTPOLUTOB siBiisieTcsi remoriiooun (Hb). Hb —
CJIOKHBIN O€JI0K, COCTOSIINM U3 COOCTBEHHO 0ETKOBOM YacTH (TJIO0MH — O€JIOK THIa
anpOyMuHa) U HeOEIKOBOM yacTh — remMa. CooTHotIeHne riioduHa u rema — 96 % u
4 % OT Macchl MOJIEKYJIbl COOTBETCTBEHHO.
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Kaxxnast mosekyna Hb comeput 4eThipe MONUIENTHIHBIX e (B HOPMalib-
HOM B3pOCJIOM reMoryio0uHe JBe a-1ien u ase P-uienn). CyliecTByIOT U IpyrUe TUIIbI
noJaunenTuaAHbIX eneid. CouetaHue 3Tux Lene GopMUpPYIOT pasziauyuHble (HOPMBI
IJI00MHA, U, COOTBETCTBEHHO, Pa3IMYHbIC BUIBI FeMOTIoouHa (puc. 3).

Puc. 3. Ctpoenue remoriioonHa

HOpMaJIle:.IMI/I BHUJIaMHU reMoOrJI00MHA YeJI0BeKAa AIBJIAIOTCH:
Hb A (adult — B3pocbrit) — 022;

Hb A2 — 0202;

Hb F (Aselllb — mnox) — o2y2;

Hb P (embryonic or primitive) — aze>.

[TepBbIM Ha paHHUX CTAAUAX SMOPHUOHATBHOTO pa3BUTHs TosBsercs Hb P

(MPUMHUTUBHBINA reMOTJIOONH); y TpéxmecssyHoro smOpuona Hb P 3amensiercs na Hb
F (betanbHbiif Temornobun). K MoMeHTy pokieHus peOeHKa Ha ero JOJ0 MPUXo-
nutces 70-80 %. Mmeet Gobiiiee CpOJICTBO K KUCIOPOIY, YEM T'€MOTJI00UH B3pOC-
abix (HDb A), 4To 1Mo3BOJISET TKAHSIM I110/Ia HE UCTIBITHIBATH TUIIOKCHHU, HECMOTPS Ha
HU3KO€ NaplUalbHOE J1aBIIEHUE KUCIOpoaa B ero KpoBu. [locne poxkaeHus OCHOB-
HBIM BUI0M remoriioonna cranosurcs Hb A.

Bbonbimas yacte Hb B3pocioro denoseka cocrout u3 ¢ppakiuu A — 95-98 %;
ot 2 10 3 % Bcero reMoryioonHa MPUXOAUTCA Ha (PpakIuio Az; HaKOHEI, B SPUTPO-
IIUTax B3pOCIOro uesjaoBeka Haxoautes u Ho F (1-2 %).

['em cocTouT U3 MOJIEKyYJIbI MOP(GUPHHA, B IIEHTPE KOTOPOU PACIIOIOKEH HOH
xenes3a Fe?"), cnocoGHbIH MPUCOETUHATE KUCIOPO/I.

Baxueiimass pyHKUusi reMorJio0MHa — CBSI3bIBaHUE, NEPEHOC U BbICBO-
00KAeHre KHCI0POoaA.

CoenuHeHust reMorio0nHa ObIBAIOT (PM3MOJI0TNYECKHE U MATOJIOTHYECKHUe.
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DusnosornyecKue:

1) okcureMorIoOuH (COeTUHEHHE TeMOTIOOMHA C KHUCIIOPOAOM) — OJHA MO-
JIEKyJia TeMOTJIOONHA CBSI3BIBAET 4 MOJIEKYJIBI KUCIIOPO/Ia;

2) BOCCTaHOBJICHHBIH (TeMOTJIOOWH, KOTOPBIHA OTaJl KUCIIOPO.);

3) xapb6oremMori06uH (COeTMHEHUE TEMOTIIOOMHA C YTIICKUCIIBIM Ta30M).

IaTonornueckmue:

1) xapOokcureMorjioouH (CoeAMHEHNE TeMOTJI00MHA ¢ YrapHbIM ra3oMm, Ie-
MOTJIOOMH MPHU ATOM HE CITOCOOEH CBSA3ATHCS C KUCIOPOIOM);

2) METTeMOTJIOONH (OKUCIIEHHBIN TreMOTJIOONH, C TPEXBAJIEHTHBIM JKEJIE30M).
CunbHble okucnutenu (deppouuraHuj, OepToJieTOBa COJb, MEPEKUCh BOIOPOA,
HUTPOOEH30J1, aHWJIMH) W3MEHSIOT BAJICHTHOCTH Kelie3a, MPU dTOM HapyIIaeTcs
TPAHCIIOPT KUCIIOPO/IA;

3) HUTPO3WITEMOTIIOONH (COEeAMHEHNE TeMOTIIOONHA C OKCHJIOM a30Ta).

Copepxanue reMmoriioonHa B HopMe y skeHiuH 120-140 r/n, y MyX4uH
130-160 r/n. Onpeaenenne KOJIUYECTBA TEMOTIIOONMHA UMEET OOJIBIIOE 3HAYCHHUE U
SBJISIETCS 0053aTEIbHBIM KOMIIOHEHTOM JIF0OOTO aHaIu3a KPOBH.

Kpurepuem HachIIEHHS] SPUTPOIIUTOB TE€MOTJIIOOMHOM SIBIISIETCS IIBETOBOM
nokasareins (LI, cunonum 1iBeTHOI mmokasarensb, engl. colour index) — ungexc, ot1-
pakaroiuii oTHoIeHue ypoHs HD k kosuuecTBy spuTpoiinToB B 1 MKJI KPOBH, BbI-
paxxeHHOe BO BHecHCTeMHbIX enuHuiiax. B Hopme II1 xonebnercs B mpeaenax
0,86—1,05, B aTOM Cilydae SpUTPOIUTHI Ha3bIBatOTCS HOpMOXpoMHBIMHU. Ecim 1111
MeHblie 0,86, TO S3pUTPOLUTHI HEJOHACKIIICHBI TEMOTJIOOMHOM W Ha3bIBAIOTCS TH-
noxpoMubiMu. [Ipu LT 6omee 1,05 3puTpoMTEl UMEHYIOTCS TUIIEPXPOMHBIMH.

['MnoxpoMHbIe aHEMUU HAOI0IAI0TCA, IPEK]IE BCETo, TPU AShUIINTE Kee3a,
BBI3BAHHOT'O PA3JIMYHBIMHU MpPUYMHAMHU (XpOHUYECKas KPOBOIMOTEPS, Keae30aedu-
[UTHAsI aHEMUSI OEPEMEHHBIX).

I'mnepxpomus — npu3HaK BUTaMUH Biz-nepuunTHBIX, (GoareBoaeOUIUTHBIX
AHEMUU U HEKOTOPBIX FT€MOJIMTUYECKUX AHEMUM.

2.1.1. Jleitkouumot, cmpoenue, 6uovl, UX po.jib
6 opzanusme. Jleiikoyumapnasn gpopmyna

JlelikouuTaM NPUHAUIEKUT BeLyllas poib B (OPMUPOBAHMM UMMYHHUTETA
(JiuM@ounTHI BbIpaOATHIBAIOT AHTUTENA, OCYLIECTBISIOT KIETOYHBIA UMMYHHUTET).
JlelikouuThl 00Ja8aI0T aMEeOOUTHOM MOJIBUKHOCTBIO IO OTHOIIEHHUIO K MUKpOOaM
Y UHOPOJHBIM TedaM, CIOCOOHBI K (harolMTO3y, BBIACISIOT PsAJl BaXKHBIX UL 3a-
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IIUTHl OpPraHru3Ma BEIIECTB, 00JIAAI0ONUX aHTHOAKTEPHUAIBHBIMA U AHTHTOKCHYE-
CKMMH cBOMcTBamMu. B neiikonuTax cofepxarcs pa3inyHble pepMeHThI (IpOoTeassl,
METITH/1a3bl, TUACTA3bI, JINMA3bl, 1e30KCUPHUOOHYKIICa3bl U JIP.).

JIeKOLMTHI BBIOJIHSIOT CBOM Pa3HOOOpA3HbIE 33/1a4d MPEUMYLIECTBEHHO B
COEJIMHUTEIIbHON TKAaHU PAa3JIMYHBIX OPTaHOB, B OTIIMYME OT APYTUX KIETOK KPOBH,
BBITNIOJHSIOIMX CBOM (DYHKUMH HENOCPEACTBEHHO B COCYIUCTOM pycie. B pycine
KpPOBU JIEMKOLUTHI IUPKYJIUPYIOT JIUIIb B TEUEHUE HECKOJIbKUX 4acoB (0T 4 10 72 u)
MOCJI€ BBIX0/1a M3 KOCTHOI'O MO3Ta U IPYTUX KMMYHOKOMITETEHTHBIX OPTaHOB. 3aTeM
OHM, MPOXOJS YEPE3 CTEHKY KaIlMJUIPOB, PACCEISIFOTCS 110 TKaHAM. B TkaHAX nei-
KOLUTHI MOTYT HaXOJUTHCSI B TEUEHUE MHOTUX JTHEH.

B HOopMe KonmdecTBO JIEMKONMTOB B 1 J1 KpOBU KoJeOyeTcss B Tpenenax
4-10x%10%n. YncneHHOCTh JIEHMKOLUTOB KONEOIETCS B 3aBUCUMOCTH OT (DYHKIHO-
HaJIBHOT'O COCTOSIHUS, BPEMEHU CYTOK.

@u3M010rn4ecKuii JIeHKOUUTO3 — MOBBIIICHNUE COAEPKaHUS JIEUKOLIMTOB,
HaOJIIOIaeTCs IPYU IIpUEME TTUIIH, OEpeMEHHOCTH (OOJIBIIIOE KOTHMYECTBO JICHKOIIN-
TOB CKAaIlJIMBAETCS B MOJCIM3UCTON OCHOBE MATKH), MBIILIEYHOI paboTe, CUIBHBIX
AIMOITUAX, O0JIEBBIX ONYIICHUAX. PeakTHBHBII JTeHKOIUTO3 BCTpEUYaeTCs IIPH BOC-
NaJUTENbHBIX MPOLEccaxX, MH(PEKIMOHHBIX 3a00JI€BaHUSAX.

JIelKOMeHUs — CHUKEHUE KOJIMYECTBA JICMKOIIUTOB, XapaKTEPHU3yET TCUCHUE
HEKOTOPbIX MH(PEKIHOHHBIX 3a00seBannil. HenHpekunonHas JeHKONeHUsI MOKET
OBITH CBsI3aHA C MOBBIIICHUEM PAJUOAKTUBHOTO (OHA, IPUMEHEHUEM psijia JeKap-
CTBEHHBIX [IPENapaToB, MOPAKEHUEM KOCTHOI'O MO3ra.

OYHKIWHU JIEUKOLIUTOB:

1) 3amuTHas (ParouTo3, UMMYHHBIC PEAKIIMU U y9aCcTHE B IPOLIECCAX CBEP-
TBIBAHHS KPOBH);

2) cekpeTopHas (CEKpeTHPYIOT OMOIOTHYECKH aKTUBHBIE BellecTBa (IIpocTa-
TJIaHJIMHBI, CEPOTOHUH U . );

3) gepmenTaTuBHas (JIEUKOLUTHI COAEPKAT (PEepMEHTHI, PaCIICIUISIONINE
pa3IuYHbIC BEIIECTBA);

4) o0ecrneunBalOT KPEaTOPHBIE CBSA3HM, OCYIIECTBIISIIOIINE MEKKICTOYHBIE
B3aMMO/ICHCTBUS;

5) yd4acTBYIOT B ME€pEeCTPOMKE TKAHEH.

JleitkonuThl (MK Genble KPOBSHbBIE TEJbIA) MOAPA3IEISIOTCS Ha TPaHyJIo-
HMThI, KOTOPbIE B 3aBUCUMOCTH OT CPOJCTBA COAEPIKAILMXCS B HUX TPaHyJI K KUC-
JIBIM WJIM IIEJIOYHBIM KPACUTEIIAM JEIISATCS Ha:

- HEUTpOPUIIBI;

- 0azodusl;
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- 203UHO(WIBI; U

arpa”yJoONHUTbI, K KOTOPHIM OTHOCSATCS:

- MUMOLINTEHL;

- MOHOIIUTHI.

[TomaBasromiee OONBIIMHCTBO JIEHKOUUTOB KPOBH (45—75 %) — HEUTPODHUIIBL.
Huametp HelTpoduiioB 1-15 mxMm. B pycie KpoBu cofepKUTCA JIMILb HEOOIBIIOE
KOJIMYECTBO 3peNbIX KIEeTOK, B 20—-40 pa3 ux OoJble HAXOJUTCS B OpraHax-Jaerno
(KOCTHBIN MO3T, cele3eHKa, NeYeHb, KamuIsipsbl Jerkux). Ilocine Bpixona U3 KocT-
HOTO MO3Ta HEUTPODUIIBI B KPOBU LUPKYIUPYIOT JIMIIIb HECKOIBKO 4acoB (B Cpeli-
HEM OKOJIO 8 4). 3aTeM OHHU, IOKMHYB PYCJIO KPOBU, B TEUEHHE HECKOJIbKUX JTHEU
HAXOJATCA CpPEeIu COCIUHUTEIHLHOTKAHHBIX 3JIEMEHTOB OOJIBIIMHCTBA OPTaHOB.
3nech HeUTpouabl COCOOHBI 3aXBaThiBaTh M NepeBapuBaTh ((HharolUTHPOBATH)
Mukpoopranusmsl (20-30 Gakrepuii). 3a ’TO CBONCTBO U CBOM OTHOCHUTEIIBHO HE-
OoJbIIME pazMepbl HEUTPODUIIBI UMEHYIOTCSI MUKpOodaramu. [Ipo10KUTETBHOCTD
KU3HU HEUTpohuioB okojao 8 nHei. OcHOBHAA X (PYHKIHS — oOHapyXKeHHUE, 3a-
XBaT, IEpeBaPUBAHUE C TOMOUIBIO TUAPOIUTHUECKUX (DEPMEHTOB UYKEPOJIHOIO /IS
OopraHu3Ma MaTepuaia. Y BeIM4YeHHEe KOJINIeCTBa HEUTPOPuiIoB (HeHTPodUuIbHBIIH
JeiKkouuTo3, HeiTpodues nin HeidTpoduaus) yaiie HaOIOAACTCS NMpU OAKTE-
puanbHOM Bocniasiennn. HeliTponenusi (yMeHbIIICHUE COIEPKAHUS HEUTPODHUIIOB)
Ha0JII0AaeTCs NP MOPAKEHUU KOCTHOTO MO3ra, JIy4eBOil O0JI€3HHU, HEKOTOPBIX BH-
PYCHBIX U TPUOKOBBIX HH(DEKITUSX.

ConepxumMoe rpaHys HEMTPO(DHUIOB B COCTOSHUM MHAKTUBHPOBATH MIMPOKUH
CHEKTpP MUKPOQIIOPHI, MUKOIUIa3M U Ja)k€ HEKOTOPBIX BUPYCOB (MUEIONEPOKCHIA3a,
JM30LUM — TUAPOIU3YIOT TIUKOMPOTEU bl OakTepruanbHoi 00071049Kkr). CriocOOHOCTD
HEUTPO(UIIOB U IPYTHX KIETOK PaclO3HaBaTh MUKPOOPTaHU3MbI, MEIMATOPbI U JPY-
T'ie COCIMHEHUS OTIPEEIeTCsl HATMYMEM Ha UX MEMOpaHe COOTBETCTBYIOIIHMX PeLe-
TOPOB K 3TUM JIMTaH/IaM. Y 4aCTBYIOT HEUTpo(duiIbl B 00pa3oBaHMM HHTEpHEpOHA — Be-
IIECTBA, BO3JICUCTBYIOIIETO Ha BUPYChl. CUHTE3UPYIOT (haKTOPhI, 00JIagaromnme 0ak-
TEPULIMJIHBIM JIEHCTBUEM (JIAKTO(hEppHH), a TAKKE CTUMYJIUPYIOLIUE pEereHepauio
TKaHEW NoCIIe UX NOBPEXACHHS (KUCIIbIE TJIMKO3aMUHOTTIMKAHBI).

[To Gpopme simpa 1 3pesocTH HEUTPODUIIBI JEATCS Ha:

- CerMeHToOsiIepPHbIe (AP0 COCTOUT U3 2—3 J10JIEK, CBA3aHHBIX IEPEMBIUKOMH,
sT0 3penbie HerTpoduibl) — 40-70 %, xuByT 5-9 CyTOK, B KpPOBHU HAXOJIATCSA
8-12 4, ganpiiie MUTPUPYIOT B COCAMHUTEIBHYIO TKAHb;

- majJo4yKosiiepHbIe (sIpa B BUAC MaTOYKU, TOAKOBBI) — 1-5 %, 3TO0 MOJIO-
nbie (OpMbI HEUTPO(PUIIOB;

- I0HBbIEe (UMEIOT phIxJIoe 6000BHIHOE 5A1p0) — 10 1 % (puc. 4).
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Heiitpoduasi

I0ukBIC IManoukosinepabIe CerveHrosijiepHble
= & |
. ™

Puc. 4. Buapl HelTpouioB (¢ U3M. aBTOPOB)

bazodunbl  OkpammBaIOTCS OCHOBHBIMH KpacKamMHu, HUMEIOT JHaMETp
10-12 MM, s71po OOJBIIOE PBIXJIOE, CEPIOBUIHOE WM C1ab0 J1071h4YaTOe, MPOTO-
ma3Ma HECeT TPaHyJIbl, COJIepKAINe aHTUKOAryJSHT TelMapyH, Ba30qWUIaTaToOPhl
(BemecTBa, pacHIUpPSIONINE COCYbl) TUCTAMUH W OpaIMKWHUH, COCYA0CYKHBAKO-
1iee BEIIECTBO — CEPOTOHUH. B rpanynax mmeercs mepokcuaasa u aHapuiIaKCHH.
bazoduibl, Haxoagmuecs B TKaHAX, UMEHYIOTCS TYUHBIMH KJIETKaMHU.

bazodunsr ciocoOHbI kK Qaronutosy, Ho riaaBHas GyHKIKS 0a30(UIOB — CEK-
petopHas. ba3zoduibl yuyacTBYyIOT B CTaOWIM3allMd KPOBOTOKA B MEJKHUX COCYJaX,
MOJIICP’KAHUU KUIAKOTO COCTOSHUSL KPOBHU, PETYIISIIIMKM POCTA HOBBIX KAMMLISPOB, a
TaK)Xe B 00ECIEeYECHUU MUTPAIIUH JIPYTUX JICHKOIIMTOB B TKAHSIX K MECTY BOCIIAJICHHUSI.

dakTUYECKU BECh TUCTAMUH KPOBH Yy YeJIOBEKa CKOHIICHTPUPOBAH B TpaHy-
nax 6azoduios. beicTpas aerpanysiys 6a30()UIOB UM TYYHBIX KJIETOK BO3MOXKHA
P AIJIEPTUYECKON PEaKIUH, YTO MIPUBOINUT K AJITIEPTUYECKOMY OTEKY, B TSXKEITBIX
CJIydasiX MOXET BOSHUKHYTh aHa()UIIaKTUYECKUH MoK ¢ najeHuem AJl.

B HopmMme 6azoduios conepxkurcs 0,5-1 %. Coneprxkanne 6a30(pHI0B MOBBI-
maetcs (0azouians) Ipu AJIEPTUUECKUX COCTOSHUAX (KpalnuBHUIIA, OPOHXUAIb-
Hasl aCTMa), MOCJIe MpUeMa XUPHOU MUIK. Y MEHBIIACTCS MPU OCTPHIX HHPEKIUIX,
cTpecce.

D03uHODHUIIBI — KJIETKU AuamMeTpoM 12—17 MKM, UMeEroIre JBYyXJIONacTHOE
SJIPO, OKPAIIUBAIOTCS KUCIBIMU KpackaMu. D03MHO(MUIIBI UTPAIOT BAXKHYIO POJIb B
pa3pylieHnu U 00E3BPEKMBAHUHM TOKCHHOB OEIKOBOTO MPOUCXOXKICHUS U UyKe-
POAHBIX OEJIKOB. YUacTBYIOT B (hribpuHou3e (BbIpabOTKa MJIa3MUHOTE€HA), COIEP-
*KaT (EepPMEHT TMCTaMUHa3y, pa3pymarwilyo ructamud. Husenupys spdexrtsr ru-
CTaMUHA M TeNapuHa, a TaKXKe yrHeTasi ClocOOHOCTh 0a30(pUII0OB BBIJESATH 3TH Be-
IECTBA, Y03UHOMUITBI CTOCOOHBI YYaCTBOBATh B KOHTPOJIC AJNIEPTUUECKHUX M BOCIIA-
JUTENbHBIX peakuuid. B rpanyax 3TUX KJIETOK COIAEPKUTCS OOJIbIIOE KOJIUYECTBO
TJIABHOTO IEJIOYHOTO Oenka (0a3uCHBIN MPOTEHH ), KOTOPBIA MOBPEKIAET INYUHOY-
HbIE€ CTAaJIMM MHOTHUX T€JIbMUHTOB. DO3MHOGUI MPOAYIUPYET aKTUBHBIE (POPMBI
KHUCIIOpOJa, SIBISIOIIUECS TYOUTENbHBIM JIJISl JTUYMHOK TE€IbMUHTOB, OakTepuil u
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rpuboB. BmecTe ¢ TeM aKTHBHBIN 203WHOMUIBHBIN OTBET CIIOCOOECH MOBPEKIATH
COOCTBEHHBIEC TKAaHU OpTraHU3Ma.

D03uHOMUIBI CTTIOCOOHBI ParoUTUPOBaTh OAKTEpUU, TPUOKU, COOCTBEHHBIE
MOBPEXJIECHHbBIE TKAaHU, HO UX (haroluTHPYIOIas ClIOCOOHOCTh TOPa3a0 HUXKE TaKo-
BOW y HEUTPOHUIIOB.

Bpixoas U3 KOCTHOrO Mo3ra, 303UHO(MUIIBI B KPOBU LUPKYJIUPYIOT HEIOITO
(38 yacoB), mocJjie Yero OHM MUTPUPYIOT, TJIABHBIM 00pa3oM, B MOKPOBHBIC TKAHU.
B tkansx naxoastcs 8—12 cyrok. Conepkanue ux B TkaHax npumepHo B 100 pas
OoJipIe, YeM B KPOBOTOKE.

B Hopme 303uHOpUIOB conepxurca — 1-5 % ot oOuiero koauyecTna Jenko-
IUTOB. J03MHO(UINS — TOBBIIIIEHUE COJIEPKAHUS Y03UHO(PMIOB. DTO COCTOSHUE
YaCcTO COMYTCTBYET a/UIEPrUYECKUM PEAKIIUSAM, a TAK)KE MIUCTHBIM HHBa3usaM. [Ipu
CTpecce KOTUYECTBO Y03MHO(DUIIOB B KPOBU MaJacT (303MHONEHUS).

Crnemyromuii TUI JIEHKOLUTOB, KOTOPBIE SIBJISIOTCS arpaHyjoluTaMu, Ha3bl-
BaeTcsa TMM(oUTaMu, 1 UMEET MHOXKECTBO KIIOHOB. Bce muMboruThl mpoucxoasit
U3 CTBOJIOBBIX JTUM(OHUIHBIX KJIETOK KOCTHOI'O MO3ra, 3aT€éM OHHU MEPEHOCITCS K
TKaHSM, TJI€ MPOXOIAT JanbHenyo quddepennmanyio. [To gyHkmmm tuMponuTs
nenarcs Ha Tpu rpynibl: T-mumMpountsl, B-inmM¢ouuTsl 4 ecTeCTBEHHbIE (HATY-
pajibHbie) KiaeTKkH-KWLIepbl (0-miuMdponutnl, NK-kiaerkm wuau EKK).
B-numdorutel u T-numdporuts MOpGHOI0TUYECKH HEOTIUYUMBI, HO UMEIOT Pa3HbIe
MeMOpaHHbIE PEeLEeNTOPhl. B-TMMQpOLHUTHI OTBEUAIOT 32 TYMOPAJIbHBI UMMYHHUTET,
T-nuMdonuTH OTBEYAIOT 32 KJIETOYHBII UMMYHUTET.

B-ammM¢ponutel Bech UK AudGepeHnpoBKU 10 3penbix B-kiueTok mpoxo-
JAT B KOCTHOM Mo3re. YacTb nuM@o1uToB nocie o0pa3oBaHusi B KOCTHOM MO3T€,
MOMAaJaeT Y MIICKONUTAIOMINX B JTUMGOUIHYIO TKaHb, TJIe MPEBPALIACTCS B 3peble
B-aumdonursl. [locne co3peBanust B-mumdountsl BHOBb BBIXOIAT B KPOBOTOK.
Omnu coctaBisitoT okoJio 20 % oT ob11ero KonuuecTsa IUMQPoUUTOB. Paznuyator Tpu
Buaa B-mumdonuros: HauBHble (Bo — Cb-19, 20), namsatu (B-mamsatu niau B;),
IUIa3MOUMTHI.

T-mumponmter Ha cTaguu npe-T-TUM(PONUTOB MUTPUPYIOT W3 KOCTHOTO
MO3ra 10 KPOBOTOKY B TUMYC, B KOTOPOM 3aKaHUMBAeTCs UX TudPpepeHirpoBka ¢
oOpa3oBaHHeM BceX KIeTOUHBIX popM. T-mumboruto B kpoBu 70—80 % ot o61iero
koinuecTBa muMdonutoB. CozpeBanue u aeneHue T-TUMPOLMUTOB PETYIUPYIOT I'y-
MOpaJIbHBIE (PaKTOPHI — TAMO3WH, TUMOIIOATHH, T-aKTHBHUH U JIp., 00pa3yronirecs B
KJIETKaX 3MUTENNS TUMYca. T-KJIETKH, CO3peBarollie B KOpEe TUMYycCa, BECbMa UyB-
CTBUTEIIbHBI K ICUCTBUIO KOPTUKOCTEPOUIOB, TAK YTO MPHU YBEIMUYECHUHU B KPOBU UX
COJIEpKaHMsI 3TH KJIETKH MOTYT pa3pyllIaThCs.
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T-nmumbonuts! gensTcs:

- Ha xeJmnepsl («noMomHUKW» — Th — CD4+), npuaumarotr A" oT aHTUTeH-
npeacrabisonmx kietok (A-kimerok, AIIK), onu B3aumoneiictBytor ¢ B-mumdo-
HUTaMU M CIOCOOCTBYIOT NpeBpalleHuio B-mumdouuToB B miia3MaTH4YeCcKue
KJIETKH, CHHTE3UPYIOIINE aHTUTENA;

- cynpeccopsl (Ts — CD8) nonaBisiroT upe3MepHble IMMYHHbBIE PEaKIUy,
HOJABISIOT Th W MOJCPKUBAIOT MMOCTOSIHHOE COOTHOILICHHE PAa3IMYHBbIX (HOpM
JUM(OIIUTOB;

- kmuuiepsl («youinsn — Tk — CD8) B3anMoaeiCTBYIOT C Yy)KEPOAHBIMU
KJIETKAMH U pa3pylialT ux. Beiuenstor ¢gakrop Hekpo3a onmyXxoiH (JIMMQOTOK-
CUHBI) 1 6enku iepdopuHbl, HOPMUPYIOIIKE TOPHI JAJI BOJIBI B MEMOPAHE TyKEPO/I-
HOM KJICTKH-MHUIIICHHU;

- KJIeTKH UMMYHHOIT mamaTu (T-mamsitu — Tm — CD8) — 3anomunarotr AT’
U OBICTPO 3aIyCKaloT oOpa3zoBaHue T-KWIJIEPOB MPU BTOPUYHOM IOINAJAaHUN aHTHU-
reHa B OPraHu3M.

Yactb TUM(OUTHBIX KJIETOK HE TPOXOIUT AU(P(HEepEeHIUPOBOK B OPraHaX UM-
MyHHOU cucTembl (0-TuM(OLUTHI WK €CTECTBEHHBIE (HATypaJIbHbBIE) KIETKU- KHJI-
aepbl). EcTecTBeHHBIE KIETKU-KUAIUIEPhI 00pa3yloTcs B KOCTHOM MO3T€, LHUPKYIH-
pYIOT B KpoBH U cocTaBIsitoT 5—10 % ot Bcex mumdonntoB. OHM y3HAIOT U yOUBAIOT
PAKOBBIE KJIETKU. DTO KUJUIEPBI, KOTOPbIE HE HYKIAIOTCS B IIOMOIIM APYTUX JIUM-
dboMTOB M HE  HUMEIOT  PELENTOpPOB,  XapakTepHbIX aida 1- U
B-nmumdouunrtos. [Ipu neiictBuu MHTEPHEPOHOB U HEKOTOPHIX HHTEPICHKUHOB
(WJI wim IL) ux akTUBHOCTb YBEJIMYMBACTCS. DTHX KIECTOK OCOOCHHO MHOTO B paH-
HEM JIESTCKOM BO3pacTe, KOrAaa APyrue MeXaHU3Mbl UMMYHHOH 3aIlIUTHI TOJIBKO (Hop-
MUPYIOTCSI.

JIuMQOUUTHI — HEHTPATFHOE 3BEHO MMMYHHO cicTeMbl. OHH OCYIIECTBIISIOT
(GyHKUIHMIO IMMYHHOTO Ha30pa («LIEH3YphI») B OPraHU3Me, Y4acTBYS B pa3IMUeHUU
B «CBOETO» U «YY>KOT'O» BCIIEJCTBUE HAIMYM HA MEMOpaHE CIEUaIbHBIX pELeIl-
TOpoB. JIMMGOIUTH 00€CEeYnBAIOT 3AIIUTY OT BCETO UY>KEPOJAHOIO U COXPAHSIOT
Ir€HETHYECKOE TOCTOSHCTBO BHYTPEHHEH cpeibl opranu3smMa. OHM y4acTBYIOT B IIPO-
1eccax KIJIETOYHOro pocta, HudepeHIIMpOBKH, pEreHepalud TKaHel, MepeHocsT
0esIKoBbIE€ MH()OPMAIIMOHHBIE MAKPOMOJIEKYJIbI, HEOOXOAMMBIE JJI YIPABJICHHUS Ie-
HETUYECKUM aIllapaToM APYTUX KIETOK, BIPA0ATHIBAIOT KJIETOUYHBIE KTOPMOHBD) —
UTOKHUHBI.

B nopme nmumdonutoB coaepxutcs 20-35 % ot 00111ero yucia JeHKOIUTOB.
JInM¢pouuTo3 — NOBBILIEHUE YHCIIA JIUMPOLIMTOB, HAOIIOAAETCS IPU BUPYCHOM UH-
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dexuun (rpumnm), ocTpbix nHPekuax. JIumdonenusi — yMeHbIIEHUE YUCIIA JTUM-
dbounToB, HAOMIOAACTCSA IPHU MPHEME KOPTHUKOCTEPOUIOB, TSKEIbIX BUPYCHBIX 3a-
00JIeBaHMSIX, 3JI0KAU€CTBEHHBIX HOBOOOPA30BaHUSX, MOUEYHOW HEAOCTATOYHOCTH,
HEJ0CTATOYHOCTHU KPOBOOOpALEHUSI.

MoHOUMTHI — caMble KPYITHBIE 1O BEIMYHMHE JICHKOIUTHI, UMEIOT TUAMETP
1620 MxM, g1pa pa3zHOOOpa3Hble — 10dbYaAThIE, 00OOBHUIHBIE, TOJAKOBOOOPA3HBIE.
MOHOIMUTHI KPOBHU TOCTIE CBOETO CPABHUTENIHHO IITUTEIHHOTO MIEPHOIA IIUPKYIISAIIAN
(10 4,5 cyTOK) MOKUAAIOT PYCIIO KPOBU M B TKAHSAX MPEBPAIIAIOTCS B KIIETKA MaKpoO-
daranpHOM cucteMbl. Makpodaru y4acTByIOT B (hOPMUPOBAHUM CIIEIU(PUIECKOTO
UMMYHHTETA, BBITIOJIHSSI aHTUTCH-TIPEICTABISIONIYIO (aHTUTCH-TIPE3CHTUPYIOMIYO)
GyHKIHIO.

OcHoBHOM (hyHKIIMEN MOHOLIMTOB siBsieTcs darouutapHas. Makpodar cro-
cobeH ¢aronutupoBats 10 100 Mukpo60oB. MakcuMyM aKTUBHOCTH MOHOITUTHI TIPO-
SBIISIIOT B KHCIION cpejie («IBOPHUKIY OPTaHU3Ma).

MoHOIUTH yY4acTBYIOT B reMocTase, MeTaboin3Me JUNUA0B U xenesza. [o-
CTHTHYB 3peJIOCTH, MOHOIIMTHI MIPEBPAIAIOTCS B HETIOABM)KHBIE KIIETKU — TKAHEBHIE
Makpodaru (ructuonutsl). OHH MPOAYIUPYIOT IUTOTOKCUHBI, JTeHKOoTpueHsl, 1JI,
uHTep(depoHbI U (HaKTOPbI, CTUMYIUPYIOLINE POCT SHIOTETHUAIBHBIX U TJIaJKOMBI-
HIEYHBIX KJIeTOK. JKuByT MeHee 3 Hefelb.

B HOpME KONTMUECTBO MOHOTIMTOB KPOBHU — 3—8 % OT O0IIET0 KOJNYECTBA JICH-
KOLMTOB. MOHOLMTO3 — YBEJIMYEHUE COJEPKAHUSI MOHOIIUTOB, HAOIIOAAETCs MPHU
OaxkTepuanbHbIX HHPEKIUIX (TyOepKye3, cupunuc, Tud, YJHAOKAPANUT), B IEPUOIBI
BBI3JIOPOBJICHUS MOCJIE OCTPHIX COCTOSTHUM, BOCTIATUTENIbHBIX peakiusix. MoHonu-
TONEHUsl — YMCHBIIICHUE COJIEP’KaHUs MOHOIIMTOB, HAOIIOIAETCs MOCIe JICUCHUs
TIIFOKOKOPTUKOCTEPOUIaMHU, MPU MHDEKIUAX C HEUTpONIEHUEH.

[IpoLleHTHOE COOTHOLIEHHE PA3JIUYHBIX BUAOB JEUKOLUTOB HA3bIBACTCS JIEU-
KoLMTapHou dopmyion (Jieikorpammoii). Jleiikonurapuas ¢gopmyJia 310poBoro
yeJjioBeka: Herrpoduisl: oHsle — 0—1 %, manoukosaepusie — 1-5 %, cermenTo-
anepubie — 40-70 %; 6azodunsl — 0-1 %, so3unodunsl — 1-5 %; numdouute —
20-35 %, moHOIUTHI — 3-8 % OT 00IIEro KOJUYECTBA JICUKOIUTOB (Tadm. 3).
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Tabnuya 3

ba3o- | Do3uHo- Heilitpoduinbi Jlumdo- | Mono-

d]H.IIbl q)l—l.ﬂbl C,H,BH[‘ BJICBO C,[lBHF BIIPpAaBO HUTHI IHHTHBI
el U=

Mue- | FOnblie IMTanou- | Cermen-

JJOH- Kosaep- | Tosaaep-
Thl HbIC HBIC
0-1% | 1-5% 0% 0-1% 1-5% | 40-70% | 20-35% | 3-8% wm
W WIIH nnu 0— 15301 WIN WJIH 0,08-
0,08x10° | 0,08- 2,00 1,00—- | 5,30%x10°/
/n 0,35%x10° | 5,90x10° | 3,00x10° n
/1 /m /n

& @

VYBenuueHue KOJIMYECTBA FOHBIX U MAJTOYKOSIEPHBIX HEHUTPODUIOB CBHUIE-
TEJIBLCTBYET 00 OMOJIO)KEHHH KPOBU M HOCUT HA3BaHUE «CABUI JIEHKOIUTAPHOM
(hopmyJibl Bi1€B0O», a YBEIMUYCHHE CErMEHTOSIEPHBIX HEUTPO(DHUIIOB PU CHUKEHUU
MOJIOJIBIX (POPM TOBOPHUT O CTAPEHUHU KPOBU U HA3bIBACTCS «CABHUIOM JIEHKOIUTAP-
HO# (opMmyJibl BipaBo». COBUT BIEBO YACTO HAOIIOAACTCS MPU MH(PEKITMOHHBIX U
BOCIAJIUTEIbHBIX 3a00JI€BaHUSIX U TOBOPUT O TOM, YTO PE3€PBBhI KOCTHOTO MO3Ta HE
WCYEPIIaHbl U TPOTHO3 OJIarONMPUSTHBIN, B OTIMYHE OT CABUTA JCHKOIUTApHOU HOop-
MyJIbl BIIPABO, KOTJA PE3EPBBI KOCTHOTO MO3ra YK€ NCUEPIIaHbI.

2.1.3. Tpomboyumuwl, 0codennocmu ux cmpoeHus
u (hynKyuonanvHoe 3HaueHue

TpomOOLUTHI — KPOBSIHBIE MJIACTUHKU, HE UMEIOT SIJIEP, IJIOCKUE KIETKH, He-
NpaBUIBHOM OKpyrioil ¢opmbl, nuamerpom okojio 1,5-4,0 MKM, TOJIIIMHON
0,5-0,75 mxm. Ob6nanaroT yIUBUTEIBHON CIIOCOOHOCTBIO MEHSTH CBOIO (hOpMY U
pa3Mep B 3aBUCHUMOCTHU OT MOJIOKEHUS: B TOTOKE — KPOBSIHbIE IIAPUKH, BOJIM3U CO-
CYJMCTOM CTCHKH — 3Be34aThie KJIeTKH (puc. 5).
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Puc. 5. Pazubie popmbl TpoMOOLIUTOB. bpun B.b. Qusuonozus yenogexka 6 cxemax u mabauyax:
yuebHoe nocobue. 4-e u3o., cmep. CI16.: Jlanv, 2017. C. 247

OO0pa3zyroTcs U3 MErakapuolMTOB B KOCTHOM MO3re. B KpoBu UX coaep>KuTcs
ot 130-400x10%11. He Bce TpOMOOLMUTHI LIUPKYIUPYIOT CBOOOJHO B mepudepude-
CKOM KPOBH, YacCTh MX HAXOIUTCSA B JEMO — KOCTHOM Mo3re, cenezeHke 1o 30 %,
nedeHu. BrIxo U3 Aeno yBenMuuBaeT Myl HUPKYJIUPYIOINX KIETOK. B pesynbrare,
Jla)ke B HOPME B TEUEHHE CYTOK YUCJIO UX HEMOCTOSHHO: THEM UX OO0JIbIlie, YeM HO-
YbI0.

TpombonuT, B CTpOro akajleMM4eCKOM CMbICIIE, HE MOKET ObITh Ha3BaH KJIET-
KOH, TaK KaKk B HEM OTCYTCTBYET SAPO M OOJNBIIMHCTBO CyOKJIETOUHBIX CTPYKTYD,
SBIIIONINXCS HEMPEMEHHBIM aTpuOyTOM TUNMHMYHON KieTku. Ho B TO ke Bpems
TPOMOOIIUT JOCTATOYHO CIIOKHO YCTPOCH M XOPOIIO MPHUCIIOCOOICH ISl BBITIOTHE-
HUS CBOUX (PYHKITUH.

XapakTepHOil 0COOEHHOCTHIO TPOMOOIUTA ABJISIETCSI HATMYUE HAa HAPYKHOU
CTOpPOHE €ro MEMOPAHBI YIIIyOJICHH, KOTOpbIE, KaK (PhOPbl, BAAIOTCS BHYTPh MEM-
Opanbl. Ha MemMOpaHe ¥ BO BHYTPEHHHUX I'paHyjax UMeeTcs 0OJIbIIOoe KOJIUYECTBO
OMONOTUYECKU aKTUBHBIX coenuHeHuid (AP, cepoToHUH U Jp.), 4aCTh KOTOPBIX
oOpa3oBaHa caMUM TPOMOOIIUTOM, a YacThb MOCTYMAET B HUX W3 IJIa3Mbl KPOBHU.
BoNbIIMHCTBO MX MPUHUMAET y4acTHe B MPOIIECCAX CBEPThIBAHUS KPOBU — FEMOKO-
aryJIsInu.

['mukonpoTenHsl MEMOpPaHbl TPOMOOIIMTOB 00ECIICYNBAIOT MHOTHE (DYHKITHH
TpoMOOIIUTOB. YacTh IIMKOMPOTEMHOB MEMOpaHbI SBJISIOTCS pelentopamu, odec-
MEYNBAIOIIMMHU «IIPUIHITAHKE» TPOMOOIIMTOB K MOBPEKICHHOW CTEHKE WJIU APYT K
JpyTy (arperamuio), a TaKke PerenTopsl s HEKOTOPHIX (DAKTOPOB CBEPTHIBAHUS
(manpumep, mansa dakropa ¢hon Bumnebpanga). [TosTomy cHuxkeHUE conepKaHUs
Pa3IMYHBIX TJIIMKOMPOTEMHOB HA MEMOpaHe TPOMOOIIMTOB MPHUBOIUT K MOBBIIICH-
HOW KpoBoTOuMBOCTH. Dochonunuasl MeMOpaHbl TaK)Ke HAIPSIMYIO Y4acTBYIOT B
(dbopMUPOBAaHNH CTYCTKA KPOBH.
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TpoMOOIUTHI, BBIN/IA U3 KOCTHOTO MO3Ta, IUPKYJIUPYIOT B KPOBU B TCUCHHE
812 cyrok. 3arem OHM JMOO pa3pylIaAlOTCS B CEJE3EHKE, MEYEHH, JIETKUX, JIOO
«IPUIUTIAIOT» K SHJOTEIINIO KPOBEHOCHBIX COCYIOB. B SHI0TEIMY OHM BBITIOJHSIOT
aHTHOTPOPHUUECKYIO (DYHKIIHIO.

Takum 06pa3om, TPOMOOITUTHI BEITIOHSIOT CIICAYIOMNE ()yHKITHH:

- AQHTUOTPOPHUYECKYIO — YKPEIUISIOT U MUTAIOT CTEHKU COCY/I0B;

- TPAHCTOPTHYIO — CBsA3aHa C MIEPEHOCOM Ha MeMOpaHax pa3IMYHbIX OMOJI0-
TMYECKH aKTUBHBIX COCTUHEHU;

- YYacTBYIOT B MMMYHOJIOTUYECKHUX PEAKIIUSAX OpraHu3Ma (CrocoOHbI ¢aro-
IIUTHPOBATh HHOPOJIHBIE TEJIa, BUPYCHI U UMMYHHBIC KOMIUICKCHI);

- Y4YacTBYIOT B CBEPTHIBAHUH KPOBH;

- Y4acTBYIOT B pUOpPHUHOIN3E — pAaCTBOPEHUH KPOBSHOTO CTYCTKa;

- OKa3bIBAIOT BIUSHUE HAa COCTOSTHUE THCTOTEMAaTHYECKUX OapbepoB, M3Me-
HSISl IPOHUIIAEMOCTh CTCHKH KaWJLISIPOB;

- BJIMSIOT Ha BEJIMYMHY IPOCBETa KPOBEHOCHBIX COCYJIOB, T.K. COZIEpXaT
00JIbIIIOE KOJTUYECTBO CEPOTOHMHA (CY>KUBAET COCY/Ibl) U TUCTAMUHA (pacuIupsier)

- CIY’KaT CTPOUTEIHHBIM MAaTE€PUATIOM JUIsl TIEPBUYHOTO TPOMOA, BBIJIEISIOT
pPETPAKTO3UMBI — BEIIECTBA, HEOOXOAMMBIE IS YIJIOTHEHUSI KPOBSHOTO CTYCTKa,
HaIrpuMep, TPOMOOCTEHUH;

Tpom0OouuTO3 — yBEeIMUECHUE KOJIUYECTBA TPOMOOIIMTOB HAOIIOAAETCS MPH
MUIIEBAPEHUH, TSHKEION MBIIIEYHOU paboTe, MpU SIMOIUSX, TP XPOHUUYECKUX BOC-
NAIUTEIBHBIX 3a00JIeBaHUAX (PEBMATOMHOE BOCIAJICHUE CYCTaBOB, TyOEpKyJes,
IUPPO3 MEUEHU). YMEHbIICHUE KOJWYECTBA TPOMOOLUTOB (TPOMOOIUTONEHMS)
HAOII0JaeTCs TIPH JIEWKO3aX, JEHCTBUM MOHM3UPYIOMIET0 OoO0IydYeHHs, npu aedu-
nuTe BUTamMuHa B u onmeBoit KUCIIOTHI, BUPYCHBIX MH(EKIUAX (Ocra, CBUHKA),

aHa(I)I/IJ'IaKTI/I‘-IeCKOM IIOKE, KPOBOTCUYCHUAX.

2.2. Ilonsitue 06 3pUTPO-, JIeKO- 1 TPOMOOIUTONOI3€e, UX HEPBHOM
U TYMOPAJILHO# peryJasiiun

BnepBeie npencTaBieHUE O POJIOHAYAIbHBIX KJIETKAaX KpOBU B Hadaje XX
Beka chopmynupoBas A.A. MakcuMoB. OH MPEANONIOKUI, YTO BCE KIETKU KPOBU
obpazyrorcs u3 cTBoIoBBIX KieToK kieTka (nlICK wm nCKK), koTopsie o cBoei
MOP(OJIOTHUH MOX0KH HAa JTUM(POIUTHI.

[To3xe 3T0 MOATBEPAUIIOCH B IKCIIEPUMEHTaX METOAOM KOJIOHHEOOpa3oBa-
HUS: B KYJIbTYp€ TKAHU CTBOJIOBBIE KJIETKH 00pa3ylOT KOJIOHUH PA3IUYHBIX KIETOK

KPOBH.
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JIpyroe Ha3BaHUE CTBOJIOBBIX KJIETOK — KJIETKM PENoNyJipyroue (Boccra-
HaByuBaroiue) KoctHbid Mo3r (KPKM). KPKM uepe3 psin craauii npeBpaiaroTcs
B KIIETKH, OOpa3yrolue KiIacc MOJUOJIUTOTOIUIIOTEHTHBIX KOMMHUTHPOBAHHBIX
(orpaHMYEeHHBIX B BLIOOpE BO3MOKHBIX Au(PepeHIInPoBOK) KiieToK. MccnenoBanue
KJIETOYHOT'O COCTaBa MO3BOJIMIO BHISIBUTH J1BE JTUHUU AUGHEPEHIIUPOBKUA CTBOJIO-
BBIX KJ1eTOK. O/IHa TUHMS JaeT Hadao noaunoTeHTHou kietke (' 9MM-KOE (KOE
— KOJIOHMEOOpa3yrolliasi €JMHULIA)), NPEAIIECTBEHHUIE TPAaHyJIOLUTAPHOTO, IPUT-
POLIMTAPHOT O, METAKAPUOLIMTAPHOI'O U MOHOLIUTAPHOTO PSJIOB FEMOI033a, CI0C00-
Hasi nudQepeHIpoBaThCS 0 BCEM HAMPABJICHUSIM MHUEJIONO033a. 3/1eCh UMEIOTCS
MPEAIIECTBEHHUKH, CIIOCOOHBIE K TU(PPEPEHIIUPOBKE B 3PUTPOLIUTHI, MErakapuo-
LWTHI, MOHOLIUTHI WJIK TPaHyJIOUUTHI. BTOpas JuHUA JaeT Hayajao KJIETKE — Ipe-
HIECTBEHHUIIE TUMPoIom3a.

B nanpHeliieM 3TH KJIETKHU MPEBPAIIAIOTCA B YHUIIOTEHTHbIE (MOHOIOTEHT-
HbIE) KOMMHUTUPOBAHHBIE KJIETKH, KOTOpbIe TuDPepeHIIUPYIOTCS

TOJIBKO B OJJHOM HaIlpaBJIeHUHU. M3 KaXJ10 YHUIIOTEHTHOU KJIETKHA MPOUCXO-
JTUT 00pa3oBaHue 0JIACTOB Il KOHKPETHOI'O BUJA KJIETOK. biiacTel gatorT Hayano
MOP(OJOTUYECKH PACTIO3HABAEMBIM CTaAusIM TU(PEPEHIIMPOBKH TEMOIIOITHYIE-
CKHX KJIETOK (puc. 6, 7).

Bce npeaiecTBeHHUKY CTTIOCOOHBI K PA3MHOKEHHUIO TOJIBKO MPY HATTMYUX MHO-
TOYUCJIEHHBIX T€MOMOATUYECKUX (HAKTOPOB pocTa (POoCcTOBBIX (haKTOPOB), 0Opaszye-
MBIX CTPOMAJIbHBIMU 3JIEMEHTAMHU KOCTHOTO MO3ra (KJIETKM MHUKPOOKPYKEHHs), a
TaK)K€ MOHOLIUTaMH, Makpogaramu, JumMponuramu. TonbKk0 HEMHOTHE U3 HUX JEH-
CTBYIOT Ha CHIEIIM(PUUECKYIO MOIYJIAINIO KJIETOK — MPEAIIeCTBEHHUKOB. TakuMu CTH-
MYJISITOpAMU FeMOTI033a SIBIISIOTCS: (DAKTOP IPUTPOIIOI3a — IPUTPONOITUH (BbIpada-
THIBA€TCSI, TIABHBIM 00pa3oM, B MOYKaX); (pakTop TPOMOOIMTOI033a — TPOMOOII0d-
TUH (BbIpaOaThIBAETCS, TIaBHBIM 00pa3oM, B MeueHn); GaKkTop, BIMSIONIUA Ha pa3-
BUTHE MakKpo(haroB U MOHOLUTOB — Makpo(araibHbIA KOJIOHUECTUMYIUPYIOIINN
¢dakrop (M-KCD) u np.

N3BecTHBI Takke (pakTOpbl, JEUCTBYIONINE HA pAaHHUX dTarnax KpoBETBOpe-
Hus — 0enkoBelid (paktop Ctmima (PC), unu gakrop cTtBosnoBbIX KieTok (PCK), n
neriko3unruoupyromnmii ¢pakrop (JIMD). Ha nlICK neticreyror UJI — WJI-1, NJI-3,
NJI-6. Ha monmonuronoTeHTHbIE KOMMUATHPOBAHHBIE MPEAIIECTBEHHUKH IPOJIOJI-
xaroT aercroBars JIN®, ®CK, NJI-1, NJI-3, a Takke rpaHyIOLUTAPHbBIA KOJIOHU-
ectumysnpyrouii paxrop (I'-KCD).
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Puc. 6. Cxema kposeTBopenus. Aganacves FO.U., FOpuna H.A., Komosckuii E.®. u op.

T'ucmonoeus, smbpuonozus, yumonocus: yueoHux. 6-e uzd., nepepab. u oon.
M.: T'DOTAP-Meoua, 2012. C. 187-188
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NpeALeCTBeHHHKW numcpouuToB
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MoHouuTh

CreonoBebie knerku

AN A

»,
*.

Txanessie maxpochan KneTxu CTpoMBbI KOCTHOO Mo3ra

Puc. 7. Cxema pazutus 1 TuGPepeHIIMPOBKA KIETOK KPOBU. PYHOAMEHMATbHASL U KIUHUYECKASL
Gusuonocus: yuebnux ons cmyo. svicui. yueo. sagedenuil / noo peo. A.I'. Kamxuna u
A.A. Kamenckoeo. M.: Akademus, 2004. C. 745

2.2.1. Duzuonozus 3pumponoiza

KommuTrupoBaHHbI€ 3pUTPOUIHBIE TPEAIIIECTBEHHUKH OT MOMEHTa 00pa3oBa-
nus u3 nCKK npereprieBaror ot 5 10 10 nenenuii, mpeBpaiasch B Hadayie B Oyp-
cTOOpasyromyr eauHuIy spurpouutoB — BOE-D (anrii. burst — B3psIB), a 3ateM B
KoJIoHHeoOpa3ytoiyto eaunuiy 3putporutoB (KOE-3). U3 KOE-D, sensromieiics
KJIIETKOM — TMPENIIeCTBEHHUKOM JPUTPOUJHOIO pslia, BHAYalle MOSABISIETCS
APUTPOOIIACT, KOTOPHIM Yepe3 psiji MPOMEKYTOUHBIX CTAIUM IaeT MOKOJICHUE FOHBIX
SPUTPOLIUTOB — PETUKYJIOLUTOB. PETUKYIOIUT €1lle B TE€YEHUE CYTOK HAXOJUTCS B
KOCTHOM MO3T€, a 3aTeéM IOCTYIaeT B KPOBOTOK, e 3a 50-70 yacoB npeBpaiaercs
B MOJIOJIOW 3PUTPOIMUT, WIK HOPMOUUT. B KpOBU 310pOBOTO YeIOBEKA HAXOJIUTCA
He Oonee 1 % petukysonuToB (puc. 8).
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KpacHbii Un-2

Iy e lMouku —
KOCTHbIW oK 3pUTPONOATHH
rSMM—KOE & RO
-1, 1N-114
(DHO.
I'M-KC®D

Eeixod B KpOBOTOK

&

SpUTpOLMT PeTuKynouuT SpuTpobnacT

Puc. 8. Cxema nuddepeHnmpoBK 3pUTpPOIIOI3a

N3 pocToBbIX pakTOpoB HaMbOJIEE BaXKHBIMU JUIs 3pUTPOTI033a siBJsitoTcs: NJI
(WJI-1, UJI-3, Wi-6, NJI-11, NJI-12), ¢pakrop Hekposa onmyxoneit (PHO), ®C, rpa-
HYJIOIUTapHO-MaKkpodaranpHbiii  KosloHuecTUMyupytomuid  daktop (I'M-KCOD),
SPUTPOINOATUH. BakHast poJsib B 3pUTPONO33€ MPUHAJICKUT sIACPHBIM (PakTopam
(ATA-1 — BHyTpUsACPHBII PETYJIATOP TPAHCKPUIILIUU B SPUTPOHE).

JI71s1 HOpMaJIBLHOTO SPUTPOII0I3a, KPOME JEHCTBUS POCTOBBIX (PaKTOPOB U KJie-
TOK MHKPOOKPYXEHHUS, HEOOXOAUMO HAJIMYUE MHUKPOIIEMEHTOB. JKeJie30
(10-15 mr B cyTkm), Mmenb (2—5 Mr B cyTKH), K00aimbT (100-200 MKT B CyTKH), BUTa-
MUHOB (B12, Be, BuTamunsl C, PP, E u donuenas kucnora).

Jyist 5puTpOII033a BaXKHBI TOPMOHBI: COMATOTPOITHBIN TOPMOH THo(u3a, TH-
POKCHH, MapaTrOpMOH, TUPEOKAIBIUTOHUH. AHIPOTEHbl CTUMYIHPYIOT 3PUTPO-
1033, & SCTPOTEHBI €TI0 TOPMO3ST, YTO 00YCIIABIIMBACT MEHBITIEE YUCIIO SPUTPOIIUTOB
y KEHIIMH 0 CPABHEHUIO C MY>KUMHAMHU. [ UTIOKCHA U MPOAYKTHI pacrnaja d3pUuTpo-
IUTOB TAKXKE SIBJISIIOTCS CTUMYJISITOpAaMH 00Opa30BaHusl SPUTPOLIUTOB.

2.2.2. Quzuonous 1eiuKkonol3a

['SMM-KOE B niponiecce nenenus u nudhepeHITMPOBKH IPUBOAUT K 00pa3o-
BaHUIO KJICTKU-TIPEJIIIECTBEHHUKA MHEJION033a, KOTOpas SBJISIETCS POJIOHAYAIbHU-
et HeiTpodmibHbIX rpanyaonuToB U MOHOIIUTOB (KOE-I'M). KOE rpanynonutoB
(KOE-T') B mporiecce co3peBaHust IPOXOIUT PsIT CTAAMIN: MUEJI00JIaCThI — TPOMHUETIO-

IIUTHI — MUETIONUTHI (HEHTpOohUIbHBIE, 0a30(UIbHBIC, 203UHODUIIHHBIC) — METAMUE-
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JouuThl (HeHTpodIIbHBIE, Y03uHOGUIBHBIE). B pe3ynbrare 00pa3yroTcs majio4ko-
AJIEpHbIE U CETMEHTOSAEPHbIE HEUTPODUIIBI, a TAKKe 303MHOPMIBI U 0a30(UIIBbL.
KOE moHo1muToB B nporiecce audepeHITMPOBKH TPOXOAUT CTaIUuU MOHOOIacTa —
IIPOMOHOIUTA, 3aTeM (OPMUPYIOTCS MOHOLUTHI U Makpogary.

Bropas nuaus nuddepeHunanuy cTBOJOBON KIETKU JaeT Hayauio KIeTKe —
IpeAlecTBEeHHUIIE TMM(]OoII0r3a.

[Tpe-T-mumdoruT B cBoeM pa3BUTHH MPOXOAMUT cTaauu T-nmumdobdiacta u
T-nponumdornura, u3 KoToporo Gopmupyercs 3penbiii T-mumdpouut, cnocoOHbIN
noa BozueWictBueM Al mepexoauTh B HMMMYHOOJIACT, a 3aTe€M B AaKTUBHBIN
T-num@ouut, NpUHUMAIOLIMK y4acTHEe B UMMYHHOM OTBETE.

bonee cioxno npoucxoaut popmupoBanue B-mumdbonuro. PogonavansHas
KJIeTKa npe-B-nmumdonut B npouecce aeiaeHus U 1uddhepeHunpoBKY IpeBpaiacTcs
B B-nmumdobnact, 3atem B B-nmponmumdonut, KOTOphIii, co3peBas, CTAHOBUTCS 3pe-
aeiM B-nmumdorurom. Ilpu neicteun Al' B-numdouut aktuBupyercs u uepes cra-
mun B-umMyHoOacta, mia3mobiacta v mporsia3MoluTa NepexouT B MIa3MOLUT
(TutazMartuyeckas KJIEeTKa), CliocoOHasi CHHTE3UPOBaTh CTPOTO crenuduieckue aH-
TUTEJNIa WIK UMMYHOTJI00yuHbL. Bee ctaanu neiikonossa peryinpyroTcs reMoros-
tnyeckumu (pakropamu: OC, I'M-KCO, I'-KCD u M-KC®. Baxnas posb B pery-
JSALMY Jieiikono33a npuHaaiexut NJI. NJI-3 He TOJIbKO CTUMYJIMPYET FeMOII033, HO
U SABIAAIOTCS (PaKTOpPOM pocTa U pa3zBuths 6azoduios. MJI-5 HeoOxoaum 11 pocta
u pasputus 03uHoduios. UJI-2, NI-4, NJI-6, NJI-7, NJI-10 cayxar pakropamu
pocta u qudpdepenunpoBku T- u B-num@poruTos.

CBoeoOpa3Hble M3MEHEHMsI TPETEPIIeBAIOT JICHKOIUTHI B pa3Hble CTaJUU
aJanTallMOHHOIO CUHApoMa. B pasHble cTaguu cTpecca U3MEHSIETCS KOJIMYECTBO
JEUKOIUTOB, P03MHO(UIOB, YTO OOYCJIOBJICHO JEUCTBHEM aJIPEHOKOPTUKOTPOI-
HOTO FOpMOHa runodus3a U TOPMOHOB HAJNOYEYHUKOB (aJpeHaanHa, KOPTU30HA,
J€30KCUTUAPOKOPTU30HA). CTUMYIUPYIOT JIEHKOIOA3 TakKe HYKJIEHMHOBBIE KHC-
JOTBI, pacajl TKaHe, MUKPOOPTaHU3MOB U UX TOKCHHBI (puc. 9).

2.2.3. Quzuonozus mpomoouumonoi3za

TpoMOomuThl 00pa3yroTcs B pe3ynbTaTe (pparMeHTaluy UTOILIa3Mbl Mera-
kapuonuToB. [lociie HECKOJIBKUX MHUTO30B MPOJIU(EPUPYIONIUE MErakapuoIuTap-
Heie npeamectBeHHuKU (KOE-Mrkir) nepectaror neauThCa U BCTYHAIOT B CTaJUIO
AHAOMUTO3a — npolecca peayrnkanuu JHK 6e3 o6pa3zoBanus 104epHUX KIETOK.
B pe3ynbTaTe popMupyroTcs NOMyJsiLuU TpoMerakapuoomactos. B nocnenyromem
o0pa3yroTcs Merakapuoo0IacThl, POMErakapuoIUThl M, HAKOHEII, METraKapHUOIIUThI
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3pesible, CocoOHbIE MPOAYLUPOBATh KPOBsHbIE MIacTUHKU. OOpa3oBaHHe KPOBS-
HBIX [JJACTUHOK U3 METaKapuOLUUTOB PETYJIUPYETCS MErakapuoLUTOCTUMYIHPYIO-
UM (PAKTOPOM U CUHTE3UPYEMBIM ITOUYKAMH U N€YEHBIO TTTUKOIPOTEMHOM — TPOM-
00UUTONO3TUHOM. TPOMOOLIUTONOITUH AKTUBUPYIOT MIPOIYKTHI CBEPTHIBAHMUSI, BOC-
NaJuTeIbHbIE LIUTOKUHBI, BbIpadaTeiBaeMble Makpodaramu, B ToM uucie NJI-6 u
NJI-11. TpoMOOIIUTONOATUH YCKOPSIET CO3PEBAHUE UTOIIA3MAaTUYECKUX CTPYKTYP
METraKapHOIMTOB M cuHTEe3 O0enkoB (puc. 10).

HyxnenmHosble MpogyKThl paspyweHns opmoHEI
KNCNoThl NEAKOUNTOR
YyxepogHue Genkm | JledronoaTuHel -+ MpoaykTbl

pacnaga TKaHeR

MukpoopraHMaMbl U TOKCHHbI /

v

|  Pasewmme rpanyrounros |

v

l Pa3isuTue arpaHynoymTos I
|Tumyc

SoanHounkl
2-4%

Baszotune He#arpodune MoHOUNTLI NnmccounTi
0,5-1% 65-70% 6-8% 25-30%

Puc. 9. TymopanbHasi peryJisius JIelkornod3a. Qusuono2us u 0CHO8bL AHAMOMUU. YYEOHUK /
noo peo. A.B. Komosa u T.H. Jlocesoti. M.: OAO Meouyuna, 2011. C. 500

HepBHas peryasiuusa. CUMIaTUYECKUA OTAEN IPU Pa3ApPa)KeHUN CTUMYJIU-
pPYET KPOBETBOPEHHUE, A TAPACUMITATUYECKUN OTAE] TOPMO3UT. BereraTuBHas HEpB-
Hasi CHCTEMA U €€ BBICIIMI IIOAKOPKOBBIM LIEHTP TMIIOTAIaMyC OKa3bIBAE€T BBIPAKEH-
HOE BJIMSIHUE Ha 00pa3oBaHue (DOPMEHHBIX JIEMEHTOB KpOBU. BiusiHuE BBICIIMX
ornenoB [IHC Ha remMomnos3 ObLIO J1I0Ka3aHO C MOMOIIBIO YCIOBHBIX pediekcoB
. I1. [TaBnoBeIM.
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IIpoIVKTBL pa3pymIeHHs
JMeHKOIHTOB. TKAHSH.
Mm{poﬁm. TOKCHHEI.

TYAKEPOIHEIE OEIKH,

[IpOIYKTEI pa3pyLIeHHA
3PHTPOLHTOB. Pa3THIHbIE
BH/Ibl THIIOKCHH, BHEIIHHH

H BHYTPeHHHH (akTop

HHOPOIHBIE TeIa Kacaa
JIEMKOIIO D THHBI SPHTPOIIO3THHDBI

| [ ]

OPT'AHBI
KPOBETBOPEHHA

TPOMBOIIO3THHBI

1

I'Ipozym‘m_p azpyIIeHHA

TPpoMOOLHTOB H TKaHeH

Puc. 10. ®akTopsl, BIUSIONIAE HA TEMOI0I3

3. 3ALIIUTHBIE CBOCTBA KPOBU

3.1. IlpencraBienue 0 3alIIUTHOMH (P)YHKIIMU KPOBHU U €€ MPOSIBJIEHUIX
(MMMYHHBIE peaKIUN, CBEPThIBAHUE KPOBH)

Opna u3 BakHeWmux QyHKIMN KpoBU — 3amuTHas. OHA peaau3yeTcs B Clie-
nytomux hopmax:

1. UmMmyHHBIE peakiiny — TyMOpaibHbIi (cBsi3biBaHue Al, BeIpaOoTKa aHTH-
TeJ, TOKCUHOB, ayTOAHTUT€HOB) M KJIETOYHBIM (MakpodaraibHble peakiuu, ¢aro-
IUTO3) ceUpUIECKU U HeCcTIeNUn(PUIeCKuit UMMYHUTET.

2. Perynsiiiust arperaTHOTO COCTOSIHUSI KPOBU: TOJICPKAHUE €€ B )KUJIKOM CO-
CTOSIHUY B HOPME M 00ECTIeUeHUE CBEPTHIBAHUS KPOBU MIPH MOBPEKICHUH COCYIOB.

NMmyHuTEeT — crucTeMa OMOJOTUYECKOM 3allluThl BHYTPEHHEH cpejbl opra-

HH3Ma OT 'CHCTUYCCKH 9YKCPOIHBIX BCIICCTB AK30I€HHOM U BHHOFCHHOﬁ IIPpUPOILI.
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Paznmuuaror:

- BPOXJAEHHbI (BUA0BOI) UMMYHUTET OOYCJIOBIIEH JEHCTBUEM BPOXKIICH-
HBIX (PAKTOPOB HeCcTeNUPUIECKON PE3UCTEHTHOCTH U KOHTPOJIHUPYETCS TeHETHYE-
CKMMH MEXaHHU3MaMH, HOCUT HECEJICKTUBHBIN XapakTep;

- HHAUBUAYAJbHBIN (MIPUOOPETEHHBbI) UMMYHUTET ONPENEIIACTCS 3alUT-
HBIMU MEXaHHU3MaMH, KOTOpbIEe (POPMUPYIOTCS B TCUECHUE KU3HU. XapaKTepU3yeTcs
pa3BUTHEM CHEIU(PUISCKUX PEAKIIU UMMYHHOU CHCTEMbl HA KOHKPETHBIM UyKe-
poansiii AI' B Bujie 00pa3oBaHusi UMMYHOTJI00YJIMHOB UJIU CEHCUOUITU3UPOBAHHBIX
JUM(GOIUTOB, HOCUT CEJICKTUBHBIN (M30MpaTEIbHBIN XapakTep) U 00JIa1aeT BHICO-
KOM aKTUBHOCTBIO.

K dakxTopam Hecriennpuaeckoit 3aMThl CUCTEMBI KPOBH OTHOCSITCSI:

1) rymMopaibHBIE (haKTOPBI:

- JIU3UHBI;

- cucrema uutokunoB (MUJI, unrepdepons u ap.);

- OCJIKM CHCTEMBbI KOMIUIEMEHTAa — IpyIia OeIKOB CBIBOPOTKU KPOBH, TPHU-
HUMAIOIIME y4acTHE B XEMOTaKCHCE, JTU3uce, (arouTo3e, akTUBALMKU TYYHBIX KJie-
TOK U JIp. IT0 25-26 OENKOB, KOTOPBIE IIUPKYJIUPYIOT B BUJIC OTACIBHBIX (QpaKinuii
(KkoMITIOHEHTOB) U 0003HavaroTcsi cumBosiamu Cl, C2 u T.1.

benku KoMIIeMeHTa B COCTOSIHUM TTOKOSI HEAKTUBHBI U AKTUBUPYIOTCS JIUIIb
MpU ONPENENEHHBIX YCIOBUSIX MYyTEM KacKaJHBIX MHOTOCTYIEHYATHIX PEaKIUU.
[Ipu 3TOM Ka)KIblil KOMIIOHEHT KaTaIU3UPYET aKTUBHOCTD CIEAYIOIIETO, ITO JAET
BO3MOXKHOCTh MOCTENEHHO YCHJIMBATh M3HAYAJIbHBIN CUTHAJ, TaK KaK MOJICKYJIbI
dbepmeHTa, aKTUBUPOBAHHBIE HA OJTHOM 3Tare, MOT'YyT aKTUBUPOBATh OOJIbIIIE MOJIe-
KyJ (hepMeHTa Ha noclienyroiiem 3tane. CucTteMy KOMIUJIEMEHTA aKTUBUPYIOT MUK-
pPOOpraHu3Mbl U AaHTUTENA, IPUKPETUIEHHBIE K aHTUT€HaM. B XoJ1e akTuBalum Kom-
IJIEMEHTA MPOUCXOIUT HECKOJBKO aKTOB ITPOTE0JIN3a, B PE3YJIbTATE KOTOPBIX 00pa-
3yI0TCSl PEPMEHTATUBHBIE KOMIUIEKCHI C TPOTEOTUTHUECKOM aKTUBHOCTBIO.

Hawnbonee BaxHBIM KOMIIOHEHTOM CUCTEMBI KOMILJIEMeHTa siByisieTcst C3 u ero
dbparmentsl C3a u C3b, KOTOpBIE MPUHUMAIOT YYacCTHE B KJIACCHUYECKOM (3a cuUeT
KOMILIEKCA aHTUT€HA-aHTUTENO) U aJIbTePHATUBHOM (0€3 y4acTusi aHTUTEI, 33 CUET
JUTIOTIOJIUCAXapUI0B OAKTEPHUI MIIM BUPYCOB) MYTAX aKTUBAI[UU CUCTEMBI KOMILIE-
MmeHTa (puc. 11).

['yMopanbHbIe PakTOpbl CHOCOOCTBYIOT PA3BUTHIO COCYTUCTBIX PEAKIUH 1 MO~
SIBJICHUIO OBICTPOTO JIOKAJILHOT'O OTEKA B 0Yare MOBPEkKACHUS, a TAKKE YUACTBYIOT B
aKTUBalMU (aroUTHPYIONMX KIeTOK. JIOKabHBIN OTEK MPEnATCTBYET MPOHUKHO-
BeHHIO Al' B cucTeMHYI0 HUpKyssinuio. Bee 3t peakumn Ha Al HampaBieHbl Ha
MPEIOTBpAIIEHUE POHUKHOBEHHSI aHTUTEHOB B TIIyOOKO PacIioIOKEHHbBIE TKaHH.
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Knaccuuecknii nyTh AllbTepHATHBHBII
nyTh
Kommnekc AI'+anTnrenno AT
AxTneanug ppakumi Axrneanusa C3, oeqka
C1,C2,C4 nponepanHa
Konpeprasa (3
C3b-C5-C9 C3b C3a, C5a
(m031HHE KOMIOHEHTHI
KOMILIEeMEHTA)
JH3HC KITeTKH AxkTHBAIHA (ParounToB Meanaropsl
BOCHAJICHHSA

Puc. 11. Knaccuueckuii 1 anbTepHaTUBHBIN MyTh aKTUBALIUN CUCTEMBI KOMIIOHEHTA

Knerounsle ¢pakTopsi:

- 0a30(]uIIbl, KOTOPbIE MUTPUPYIOT B TKAHU U UMEHYIOTCS B TKaHAX TYUYHBIMU
KJIETKAMH, TIPU JETPAHYIISILIUN 3TUX KIIETOK, BBIJIEISIOTCS BEIECTBA, SIBISIOLIUECS
MEIUaTOPaMH BOCHAIUTENBHBIX IIPOLIECCOB;

- NK-kjieTkn crnocoOHbI CIIOHTaHHO, 0€3 MPEeIBAPUTENBHOTO KOHTaKTa C
JPYTUMH JUMQPOLUTAMU, YOUBATh OITyXO0JIEBbIE U BUPYCUH(PHUIIMPOBAHHBIE KIETKU;

- JIpyrue JeHKOUUTHI, KOTOpbIE 00JIaJal0T CIIOCOOHOCTHIO K (harouTo3y U
o0ecreynBaOT NePBUYHBII, WJIN JOMMMYHHBIN (parouuros.

darouuTo3 — OMOJIOTHUYECKOE SIBJIEHHE, OCHOBAHHOE Ha Y3HaBaHUU, 3aXBare,
HOTJIOUIEHUH U NEepepadbOTKe YY>KEPOIHBIX BEIIECTB AYKApPUOTHUECKON KJIETKOM.
darouuTo3, NpOTEKAOIINI 0€3 yyacTus creuupruueckux, ryMopaibHbIX (PaKTOPOB
3alIUTHl, HA3bIBAIOT JOMMMYHHBIM (MepBHYHbIM) (arounto3zom. Parouuramu
KPOBHU SIBJISIOTCS HEUTpO(Uibl, 6a30Quibl, 303MHOPUIIBI, MOHOLUTHI U HEKOTOPbIE
¢ukcupoBannbie Makpodaru. darouuT MOXKET yJIaBIUBaTh OTJAJICHHbIE CUTHAJIbI
(XeMOTaKCHC) 1 MUTPUPOBATH B UX HAIIPABJICHUH (XEMOKHMHE3).
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B daronurose pazanvaroT HECKOIBKO CTaIHIA:

1) mpubmkeHue ¢arouuTa K 9y’KepoaHOMY OOBEKTY 3a CUET TOJI0KUTEb-
HOT'O XEMOTAaKCHCa;

2) ancopOumsi 00bEeKTa Ha MOBEPXHOCTH (parommTa mMyTeM CBSI3bIBAHHS UYy-
XKEPOJAHOro 00BEKTA C perenTopamu (paromura;

3) morjoIeHne IyKEPOTHOTO O0BEKTA 32 CUST MHBArMHAIIUY (BIITIMBAHMS )
ydacTka MeMOpaHbl U (hopMupoBaHus (Harocompl, KOTOpasi 3aT€M CIIMBAETCS C JIU-
30coMamu (aroruTa;

4) pazpyieHue GarouTHPOBAHHOTO 00BEKTA ITyTEM JIU3HCA 10 HU3KOMOJIE-
KYJIIPHBIX COeMHEHUH (puc. 12).

Aacopbuus bakrepuu ObpazoBaHue ¢arocomsbl

JIn30comsbi

PaspyweHne n nnsuc
6akTepun

CIUsiHUe NIM30COMb!
¢ charocomolii

Bbibpoc NpoAyKTa nu3nca
bakTepumn

Puc. 12. Craguu darouurosa

PesynbpTarom daromurosa siBisieTcs TM00 THOETh YyKEepPOTHBIX KIETOK (3a-
BEPIICHHBIN (aromnuTo3), MO0 BHDKUBAHUE U PA3MHOKCHHUE 3aXBaYEHHBIX KIETOK
(He3aBepIICHHBIN (aromuTos).

®DaronuTo3 yCKOpSETCs MPHU ACHCTBUU HECTICITU(DUUSCKUX U CIEIU(DUIECKIX
TYMOpaJIbHBIX OCIKOB — ONMCOHUHOB. K HUM OTHOCSTCSI OCIKH CHCTEMBI KOMILIE-
MeHTa, UMMYyHOT100yiMHBl MU G 1 1ip. OTICOHUHBI UMEIOT CPOJICTBO K HEKOTOPHIM
KOMIIOHEHTaM KJIETOYHOW CTEHKH MUKPOOPTaHU3MOB, CBSI3BIBAIOTCS C HUIMH U TaKHE
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KOMIJIEKCHI JIETKO (DaroruTUPYIOTCS, TaK Kak (HaroruThl UMEIOT PELEeNTOPhl K MO-
JIeKyJ1iaM OIICOHMHOB. DarouuTo3 ¢ yyactueM cneuuGuueckiux MMMYHOTJI00yJIMHOB
M u G Ha3bIBa€TCS HMMYHHBIM.

MMMyHHBII OTBET — 3TO crienuduueckas peakiys Opranu3mMa, HarpaBJieHHAs
Ha YHUUYTOXXECHUE ONPEACICHHOr0 AaHTUTE€HA. B HUMMYHHOM OTBETE ITPUHUMAIOT y4a-
CTHE UMMYHOKOMIIETEHTHBIE KJIIETKH, KOTOPbIE MOTYT OBITh pa3/eJeHbl HA AHTUTEH-
npeactasisronme (A-knetku, AIIK — npesentupyromue Al), perynstopusie (pe-
TyJUpYIolre peakiuuu) u 3pHEKTopbl UMMYHHOTO (OCYIIECTBISIONINE 3aKIHOUU-
TeIbHBIN ATan B 00pbbe ¢ Al'). K aHTUreH-TIpeICTaBISIONINM KJIETKaM OTHOCSTCS
MOHOLIUTHI, Makpodaru, B-mumbonuTel, UMEIOIINEe aHTUT€H-PACIIO3HAIOIINA UM-
MYHOTJI00YJIMHOBBIN PELeNnTop, ACHAPUTHBIC KIETKH, MUTMEHTHBIC KIETKH KOXHU
(xnetku Jlanrepranca) u ap. K perynaropHsiM kieTkaM OTHocsTcs T-xenmepsl,
T-cympeccopsl, kineTku namsatu. Hakonern, posib 3¢¢deKTOpoB UMMYHHOTO OTBETA
npuHamiexar T-kuwuiepam U B-numdonuram, SBISIOMMMCS aHTUTEIONPOAYLICH-
TaMH.

Baxxnast pons B uMMyHHOM oTBeTe oTBoAUTCs MJI. OHu npeacTaBisitor coooit
HeOoIbIINe OETTKOBBIE MOJIEKYJIBI M 00E€CTIEYMBAIOT B3aUMOCBS3b OT/IE€IbHBIX BUIOB
JEUKOLIMTOB UMMYHHOM OTBETE.

NMMyHHBINA OTBET BKJIOYAET CIECAYIOIIUE ITANbI:

- pacno3HaBaHue Al aHTUreH-NPENCTaBISAIOIIMMH KIETKaMH, a 3aTeM
npencrasienue Al T-xennepawm;

- BBIOOp MyTH UMMYHHOI'O OTBETA B 3aBUCHUMOCTH OT THUIIa aHTUTeHa (KJie-
TOYHBIN WJIM TYMOPJIBHBIN );

- mnpomudepauuss T- wm B-nmumdormros (6aacrrpancdopmanmsi — 370
Tpanchopmarus TuMpoLrToB B TuM(poOIacTel noa BiausHueM Al ¢ mociexyronmm
Pa3MHOXKEHHUEM U KIIOHUPOBAHUEM JIMM(DOIUTOB crienUIHBIX 17151 JaHnHoTo Al);

- muddepennuporka T- nau B-nmumdonntos 10 3penbix 3 PeKTOpHBIX Kile-
TOK, KaK peakuus Ha Al

- HelTpanuzauus u yauutoxenue Al

PaccMoTpuM MMMYHHBINH OTBET IOIpOOHEE.

Hu T-, Hu GonpmmHCTBO B-TMMGOIIUTOB caMu HE «y3HAIOT) HEM3MEHEHHBIN
Al npu nepBoM KOHTAKTE€ € Uy>KEPOJIHBIM OOBEKTOM. DTy (YHKLHUIO BBIIOIHSIOT
AHTUTCH-TIPEACTABIISIIONINE KIETKU. AHTUTEHBI MOTYT OBITh PaclO3HaHbl UMMYHO-
KOMIIETEHTHBIMU KJIETKaMH JIMIIb IPU KOHTAKTE CO CHEeNU(UUYECKUMU PELENTO-
pamu. OTHaKO KOJIMYECTBO AHTUT€HOB CIMIIKOM BEJIUKO, M IPUPO/Ia HE 3ar0OTOBUIIA
JUIS HUX COOTBETCTBYIOLIETO YKCJIA PELIENTOPOB, BOT IMOYEMY AHTUTEH («UYIKOEY)
MO>KET OBbITh Y3HAH JIUIIb B KOMILJIEKCE CO «CBOMM» aHTUTE€HOM, (PYHKIIHUIO KOTOPOTO
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BBIMOJIHSAIOT aHTUTEHBI TIABHOTO KOMILIeKca rucrocoBmectumoct (MHC — major
histocompatibility complex), koTopble HHAUBHIyaTbHBI ISl KQXKIOTO OPraHu3Ma.

A-xnerku nornomfarot Al', 3arem nepepadartbiBaroT ero, paciierisisi Al” 1o ot-
JIEJIbHBIX aHTUT'€HHBIX NenTU0B (mpoueccuHr). CleayoluM 3TanoM nepepadboTKu
ABJIICTCS. BEIBEJICHHE aHTUTEHHBIX MENTUI0B B KoMmIuiekce ¢ antureHom MHC knacca
Ha MOBEPXHOCTh A-KJIETKH, IJI€ OHU JIOCTYIHbBI AHTUT€H-PACIIO3HAIOIIMM pELENTOpaM
mumbormToB. Kpome Toro, A-kineTku moj BosjaelicTBueM Al BBIIEISIOT TUTOKUHBI
(WJI-1, NJI-6, dpaxTop HEKPO3a OMYXOJIH U JIP.) YYACTBYIOIIME B aKTUBALIMU JTUM(POLIH-
TOB — HEHTPAIbHBIX KIETOK UMMYHHOI'O OTBETA.

B 3aBucumocTu ot nipupoasl Al” paznuuaroT 2 BUJja UMMYHHOT'O OTBETA:

- TYMOPAQJIbHbIN (CBA3BIBAHUE AHTHUTCHHBIX OEJIKOB AHTUTEIAMH- UMMY-
HOTJI00yJIMHAMH, OCYILIECTBIseTCs B-numdonuramu), 3T0 OCHOBa aHTUTOKCHYE-
CKOTO, aHTHOAKTEPUAIBHOTO U AaHTUTPUOKOBOTO UMMYHHTETA,

- KJIETOYHBbIH (YHUYTOKEHUE AHTUTCHHBIX KJIETOK, OCYILIECTBISETCS
T- mumdonuramu). @opmupyercsi B o0CHOBHOM Ha A" BUPYCOB, OIyXOJIEBbIX KJie-
TOK Y NIEPECAKEHHBIX Uy KEPOIAHBIX KIETOK.

VIMMyHHBIN OTBET MOXET OBITh MEPBUYHBIM (TIEPBBIM KOHTAKT ¢ Al') u BTO-
pUYHBIM (TOBTOPHBII KOHTaKT opranuima ¢ Al).

I'ymopaabHblii UMMYHHBIH OTBeT. [Ipy mepBMYHOM MMMYHHOM OTBETE
A-KJIeTKaMH aKTHBUPYIOTCS T-Xenmepsl, KOTOpbIE CHOCOOCTBYIOT aKTHUBaLUU
B-nmumdonuroB. AxtuBanus B-nuM@onuTos, mocpeacTBOM KOTOPOl U OCYIIECTB-
JSI€TCSl TYMOPaJIbHBIIT UMMYHHBIA OTBET, MMPOUCXOJUT TOJ BIUSHUEM T-Xenmnepon
Broporo tuma (Th2). B Th2 muddepeniupyrorcs HyiaeBbie (HauBHbIe T-Xemmepbl
(Th0)) mocne npencrasienus um npoueccupoBannoro AI' A-knerkoid. Th2 mpony-
HUPYIOT IUTOKUHBI, TAKHE KaK:

- NJI-4 (curnan aktuBauuu B-nmumdounton);

- WNJI-5 (curnan nponudeparuu akTHBUPOBAHHBIX B-muMdo1uToB);

- WJI-6 (curnan guddepenunanuu npoiaudeprupoBaHHbix B-numdornuTos B
rIa3MaTU4YecKue KiaeTku) u ap. NI

[Ton neWicTBMEM LUTOKMHOB M KOMIUIEKCOB AHTHUI€H PELENTOp HAaWBHBIE
B-nmumdonutel B nepudepuyueckux opranax npeppamiatorcsa B B-numd@oOnacTsi,
HAaYMHAIOT Pa3MHOXKAThCSA U KIOHUPYETCS OOJIBIIOE KOJIMYECTBO IIa3MaTUYECKHUX
KJIETOK, crienuduuHbIX i 1anHoro Al

He no kxoHuma muddepenunpoBanHbie B-nmuMm@ouutsl mnpeBpamarTcs B
kietku B-namsitu. [Ipu noBTopHoM noctyrenun Al™ konnuecTBo Ux OBICTPO yBe-
JNYHUBAETCS, U POPMUPYIOTCS KJIIOHBI IUTIA3MAaTUYECKHUX KIETOK, KOTOpbIE 00ecneur-
BaIOT BBICOKOCIIEUU(DUUHBI UMMYHHBINH OTBET.
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[Tna3maTuueckue KJIeTKH, KOTOpble OCYHIECTBISAIOT 3P(PEKTOPHOE 3BEHO Ty-
MOPAJILHOI'O MMMYHHOTO OTBETa, MPOAYLUPYIOT aHTUTENA (MMMYHOTJIOOYJIUHBI).
AHTHTENa cCOCOOHBI cOeaUHATHCS ¢ Al' 1 akTUBUPOBATh CUCTEMY KOMILJIEMEHTA.
OT0 NpUBOIUT K POPMUPOBAHUIO MOHHBIX KAHAJIOB — MOP ISl BOJIbI, YTO CIOCO0-

CTBYeT HaOYXaHHIO U THOEIH KiIeTKU-MuIeHH (puc. 13).

AllR

JAXBATRIBACT
AHTHTeH

3 AKTHBaIHA

L'1-4, ILI-5,

AKTHBALNA H
NPOAHIEpATHS JAndipepenmmponka Cexpennsa antaren
B-KJIeTKH B IIasMarTHaeckie (IgM, IeG)

KIeTKH

Puc. 13. Cxema ryMopanbHOT0O IMMYHHOT'O OTBETa

KuieTouHblii HMMYHHBIH OTBeT. B HEM HE y4acTBYIOT HM aHTHUTENA, HU CH-
creMa KoMIuieMeHTa. [Ipu nmepBMYHOM MMMYHHOM OTBETE AHTUIE€H-TIPEICTABIISIO-
IIH€ KJIETKU PACTIO3HAIOT Yy KEPOIHBIE KIIETKH, YACTUIHO MepepadaThIBalOT UX U BbI-
pabaThIBalOT HUTOKUHBI, KOTOPbIE CTUMYJIMPYIOT aKTUBALIMIO U 00pa3oBanue T-xen-
nepos nepsoro tumna (Thl). B Thl muddepenuupyrorcs Hynesbie (HauBHbie T-xe11-
nepsl (ThO)) nocie npencrasinenus um nporeccupoBanHoro Al T-xemnepsr 1 Tuma
OTBEYAIOT 32 AKTUBALUIO T- KWJUIEPOB U JIPYTUX HIUTOTOKCUYECKUX KIIETOK, CEKPETHU-
pytotr WJI-2, NJI-3 u aqpyrue HUTOKUHBI. AKTUBUPOBAaHHBIE T-TUM(OIUTHI BCTYIAIOT
B OnactTpanchopmaiinio, pa3MHOXKAIOTC 1 00pasytoT T-mamsaru (Tm) u T-xkusuiepst
(Tk mu urorokcuueckue T-mumbonutel, CTL). TM 3anmomunaroT nHOOPMAIUIO O
nanHoM AT, a Tk yanuroxatot Al (puc. 14).
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Maxkpogar

) . AT T°T,
JapaxkéHnan Penerrrop
KJIeTKa
T-xeanep ’
T-knnep (Thl) —> <\
[uroknues (Tk) \ ' Y- .
- o -KJIeTKil
Qﬁ namsitu (Tm)

Mutos

Knetounas .
CMEPTh ~» ' e |

Wudunimpopannas

Puc. 14. Cxema KJIETOYHOTO IMMYHHOT'O OTBETa

Tak BeIIENISAIOT (PAKTOP HEKPO3a OIYXONIH (JIMM(OTOKCHH — aKTUBUPYET B KIIET-
Kax-MULIEHSX IPOrpaMMy aronTo3a («CaMOyHHUYTOXEHHsDY KIETKH)) U Oenku nepdo-
pHHBIL, (popMUpYIOILIKE TIOPHI AJIS BOJIbI B MEMOpPAHE Uy>KEpOIHOM KIIETKH; YTO CIIOCO0-
CTBYeT ee HaOyXaHMIO U THOENN KIETKU-MUIIeHU. MeXaHU3M YHUUTOKEHHS CXOJIEH C
TaKOBBIM IPU T'YMOPAJIbHOM UMMYHHOM OTBETE, HO B 3TOM IPOLIECCE HE yYacCTBYIOT
aHTUTENIa U CUCTEMA KOMIUIEMEHTA, NOHHBIE KaHAJIBI-IOPBI I BOJBI (hOPMUPYIOT
Oenku nepdopunbl. CUMTACTCS, YTO TaK YOMBAIOT He TOJIBKO TK, HO 1 NK-KieTkH.

BTopuyHbIl KIMMYHHBII OTBET 3aIyCKaeTCsl U A-KJIE€TKaMHM, U | -IIaMsITH, KO-
TOpblE TpU TOBTOPHOM BcTpeue ¢ Al BkIoyaroT OsacTTpaHchOpMaLnio
T-mum@oruToB ¢ OBICTPHIM KIIOHHPOBaHWEM TM u TK, KOTOpBIE YHHUYTOXKAIOT Y-
KEPOJHBIEC KIETKU-MUIICHH.

KoHeuHo, 3T0 BecbMa ynpoIIEeHHasl CXeMa UMMYHHOTO OTBETA, KOTOPBIH sIB-
JSIeTCS MPEIMETOM U3YUYEHUs 1eJI0M HAYKH — MMMYHOJIOTMH W HAIllM 3HAHUS O KO-

TOPOM ITIOCTOAHHO COBCPHICHCTBYIOTCS U PA3BUBAIOTCA.
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3.1.1. Ilpouecc ceepmuisanun Kposu (2emocmas), e2o 3nauenHue

[TonsATHE reMocTa3 yalle TPAKTYIOT KaK KOMIUIEKC PEaKlUii, HAllpaBJICHHBIX
Ha OCTAHOBKY KPOBOTEUEHHUS NP TpaBMe cocyAoB. OqHako Takas (GopMyIupOoBKa
ABJIAETCS] HEAOCTATOYHO IUPOKOW. bojiee TOUHBIM ABIISIETCS APYTOE ONPEIEICHUE:
['emocTa3 — cioXxHasi cucTeMa MPUCIIOCOOUTENbHBIX MEXaHU3MOB, 00eCIIeUnBalO-
IIMX TEKY4YECTb KPOBH B COCyAaX U CBEPTHIBAHUE €€ IPU HAPYLIEHUHU LETOCTHOCTH
COCYZIOB. DTO OIpEEICHHE MOAUYEPKUBAECT 3HAUEHUE TEKYUUX CBONCTB KPOBH IS
NOJIJIEP>KaHUs TOMEOCTa3a B HOPMAJIBHBIX YCIOBUSX, B TO BPEMS KaK CBEPTHIBAHUE
KpPOBHU SIBJIIETCA BTOPUYHOW peaklreld U BOZHUKAET IIPU MOBPEXKACHUH COCYAa.

Bbuonornueckoe 3HaueHHEe reMocTa3a COCTOUT B 00ECIIEUEHNN ONTUMAaJIbHBIX
PEOJIOTMYECKUX CBOMCTB KPOBU U MPENyNpeKIEHUN KpoBonoTepu. I'emMocTas pea-
JU3yeTcs, B OCHOBHOM, TpeMs (PYHKIIMOHATbHO-CTPYKTYPHBIMH 3JI€MEHTAMHU:

- CTEHKaMH KPOBEHOCHOI'O pyclia;

- KJIETKaMH KpPOBH (TpoMOOIIUTaMU U AP.);

- IUTa3MEHHBIMU (PEPMEHTATUBHBIMU CBEPTHIBAIOLIUMYU CUCTEMAMHU.

BbiensitoT 1Ba TJIaBHBIX MEXAaHU3Ma OCTAHOBKHU KPOBOTEUECHMUSI:

- COCYAMCTO-TPOMOOIMTAPHBIN (IMEPBUYHBIN) TE€MOCTAa3, BKIIOYAIOIINI
crma3M COoCyJi0oB U 00pa3oBaHue TPOMOOIIUTAPHOTO TPOMOa;

- KOaryJisILIMOHHBIN (BTOPUYHBII) T€MOCTa3, OH )K€ — CBEPThIBAHUE KPOBH,
CBOJUTCS K 00pa3oBaHu0 GUOPHUHOBOTO TpOoMOa.

Cocynucto-TpoMOOLMTAPHBIN (MUKPOLMPKYJIATOPHBIM) reMOCTa3 3aIycKa-
€TCsl IOBPEXKACHUEM CTEHKH cocya. OH MPOTEKAET KaK B MEJIKHUX, TaK U B KPYTTHBIX
cocynax. KitoueBast posb mpuHaIeKUT TPOMOOIIUTaM — OHH BBIIETISIOT BEIIECTBA,
BBI3BIBAIOIINE CIIA3M COCY/IOB U CKJIEMBAHHE TPOMOOIMTOB JAPYT C JAPYTOM U CO
cTeHKoi cocyna. CocyIucTo-TpoMOOLMTapHBINA reMocTa3 3 PEeKTUBHO OCTaHABIIU-
BaeT KPOBOTCUECHHE U3 MEJIKUX COCYIOB M HAUMHAETCA ObICTpee KOaryJsaIMOHHOTO,
KOTOPBIN MOJKIFOYAETCS MTO3KE.

[Ipu cocynucTo-TpoMOOLIMTAPHOM TeMocTa3e 00pasyercs TpoMOomuTap-
HbI# TPOMO, ero 00pa3oBaHKe BKIIOYAET TP OCHOBHBIX dTarma: aAre3us TpoMOou-
TOB, aKTUBALIMS TPOMOOILIMTOB U arperanus TpoOMOOIIUTOB.

[TomumoO 3TOrO, B COCYAUCTO-TPOMOOLMTAPHOM I'€MOCTa3€ UIPAET OIpeie-
JICHHYIO pOJib pe(IIeKTOPHBIN cI1a3M COCyI0B.

PeduiexTopHbIii cria3m cocyaoB (IIEPBUYHBIN) IPOUCXOAMT 32 CUET BIOpOCa
aJpeHaJIMHA U HOpAJApEHAJIMHA MPU aKTUBALMA CUMIIATOAPEHATIOBOM CUCTEMBI B
OTBET Ha MoBpexaeHue Tkaneu (nmures 10—-15 cexynn). Bropuunslii criazm cocy10B
MPOUCXOJUT 32 CUET BBHIOpOCAa U3 TPOMOOILIMTOB COCYAOCYKMBAIOIIMX BELIECTB
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(Hanmpumep, TpomOOKcaHa A2 W CEPOTOHMHA), K KOTOPOMY IPHUBOJUT AKTUBAIIHUS
TPOMOOIIUTOB.

O6pazoBanue TpPOMOOIMTAPHOTO TPpoMOa (TPOMOOIIMTAPHOMN TPOOKH):

- aare3us TPOMOOITUTOB — 3TO MPHJIMIIAHUE TPOMOOITUTOB K CTEHKE TIOBpE-
)neHHoro cocyna (3—10 cexynn). B obmactu moBpekaeHUS B IPOCBET COCY/Ia BbI-
CTYHAaloT CTPYKTYpPhI CyOsH10Te s (0OPBIBKY KOJIJIareHa); Ha MeMOpaHe K€ TPOM-
OOLIUTOB UMEIOTCS PEIENTOPHI K 3TUM CTPYKTypaM. CBsi3bIBaHUE KOJUIareHa c pe-
IENTOPAMH U MPUBOAMT K aJAre3WH TPOMOOIIUTOB. JTa CBA3b yCHIIMBACTCS OJ1aro-
Japsi TPUCOSTUHEHUIO CHHTE3UPYEMOT0 B DHIOTEINH BemlecTBa M ¢GakTopa ¢oH
Bunneopanaa (VWF). VWF nMmeeT Tpu akTUBHBIX LIEHTPA, J1BA U3 KOTOPBIX CBSI3bI-
BAIOTCA C PEIENTOPaMU TPOMOOITUTOB, a OJIUH — C CYOIHIOTEINEM HIIM KOJIJIareHo-
BbIMU BoJiokHaMu. C momoieto dakropa ¢hon Bunebpanna TpoMOOIUT OKa3biBa-
eTCS «IOJIBCIICHHBIM» K TPABMHUPOBAHHOM MOBEPXHOCTH cocya (puc. 15).

mocTukm (haktop Bunnebpanga
) Opyrve 6enku)

o aKTUBUPOBaHHbIR
omMBouMT

{_PeuenTops
Ib TpomGouuToB

Puc. 16. AkTuBaus TpOMOOLIMTOB HEAKTUBUPOBAHHBIE TPOMOOLIUTHI YKa3aHbl OHOM CTPEIKOMH,
AKTUBUPOBAHHbIE TPOMOOIMTHI YKa3aHbl ABYMS CTPEIIKAMU. QuU3U0N02UsA U OCHOBbI AHANOMUU:

yuebruk / noo peo. A.B. Komoea u T.H. Jlocesou. M.: Meouyuna, 2011. C. 500
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Crumynsuus MeMOpaHHBIX PELENTOPOB KOJUIareHa MPUBOJIUT K MOSIBICHUIO
TNICEBJIONO/INM, AKTUBALIMM Psia BHYTPUKIETOUHBIX CUCTEM, OTBEUYAIOIINX 33 CHHTE3
HEOOXOUMBIX ISl aJbHEHIINX MPOLIECCOB BELIECTB, MO0 K JAECTPAaHYIISLHUU yKe
TOTOBBIX BEUIECTB (TaK HA3bIBAEMbIX TPOMOOIMTAPHBIX (DaKTOPOB CBEPTHIBAHUSA),
Baxwueiimmue u3 Hux:

- TpombokcaH A (TxA2) u ceporonnt (hakrop 9 — Pg) BeI3BIBAIOT clla3M
cocynoB. TxA2, KpoMe TOrO, BBI3BIBAET JAJHHEHIITYI0 aKTUBAIUIO TPOMOOIIUTOB,
YCKOPSIET BBICBOOOXKJEHUE AKTHBHBIX BEIIECTB M3 TpoMOouHTa (HPOTPOMOMHA,
Al® (dbaktop 12 — P12), pakTop arperanmn), nonoB Ca, cepoTOHUHA U Jp.), YTO
MOJIEP>KUBAET U YCUIIMBAET aKTUBAIMIO 3TOTO U COCETHUX TPOMOOLIUTOB;

- AJI® ycunuBaeT aKTUBAIIMIO TPOMOOIIMTOB, BBEI3BIBACT OOPATUMYIO arpe-
raiuto TpomoouuToB. AJID BhiAeNsgeTCs HE TOIBKO U3 TPOMOOILIMTOB, HO U U3 MO-
BPEXICHHBIX 3PUTPOLIUTOB U SHAOTEIUOLMTOB COCYAUCTON CTEHKH;

- TpoMOouUTapHbIe (PAKTOPBI POCTA (MU MUTOTE€HHbIE (PAKTOPbI), CTU-
MYJIMPYIOT TIpHUBJIeUeHUe W mpoiudepainuio GuOpodIacToB M TIaAKOMBIIIEYHBIX
KJIETOK, HEOOXOIUMBIX i1l BOCCTAHOBJICHHSI CTEHKH COCY/Ia,

- arperauusi TPOMOOIMTOB (CKy4yMBaHUE TPOMOOIIMTOB, AKKYyMYJISIHS)
HAYUHAETCS MPAKTUYECKU OJJTHOBPEMEHHO aJre3uen. [ maBHbIN CTUMYJISITOP arpera-
1 AJ1®. [Tonavany cBsi3b MeX1y TPOMOOIIMTAMU €111e HE TIPOYHA, U TaKas arpe-
raius sBJaseTcs o0paTuMoil (WM MepBUYHOI), T.€. BCJIE 3a arperanueil Moxer
HACTYIIUTh YaCTUYHBIM WJIM MOJIHBIA pacraj arperatoB — jae3arperamnus. Ha stame
oOpaTuMoii arperamuu oOpa3yeTcst phixjas TPOMOOIMTapHas MPoOKa, MPOITYCKaro-
nias miasmy.

HeiictBue AJI® npuBOIUT K TOMY, YTO Ha MEMOpaHe TPOMOOLIUTOB TOSIBIISA-
I0TCS. HOBBIE PELENTOPHI — perenTopsl pudpunorena. [locne cBs3pIBaHUs C peLier-
TopaMu (pUOPUHOTEH, KOTOPHIN BCET/1a MPUCYTCTBYET B KPOBH, JACHCTBYET KaK MO-
CTUK MEXIY IMPHUIETaloluMu TpPOMOOIIMTAMH, U B 30HE MOBPEKACHUS 00pa3yeTcs
TPOMOOIMTAPHBII TPOMO, apMUPOBaHHBIN QuOprHOTEHOM (pHC. 17).

B pesynbrare arperanusi cTaHOBUTCS HeoOpaTUMoil u oOpasyercs rnmpooOka,
HENPOHMIIAeMasl JUIsl TUIa3Mbl. AKTHBALUs W arperamus NoJJep:KUBAaeTCs Helpe-
PBIBHOM CEKpELMel COAEPKUMOr0 IPaHyJl U3 CBSA3BIBAIOIIUXCS TPOMOOIIUTOB.

Baxxupim arperupyromum GpakTopoMm siBIIsieTcss TPOMOUH, 00pa3yIoUIHiics mpu
aKTHBAllMM BHEUIHErO0 WJIM BHYTPEHHETO IMYTU KOAryJIsHMOHHOIro remocrasza. OH
pe3Ko ycuiimBaeT BbIcBOOOKAeHUE AJ{D U sABIIAETCS MPOTEOTUTHUYECKUM PEepMEH-
TOM, mpeBpariaromum Gudpunoren B ¢pudpun. AP Takke criocoOCTBYET yBEIJIH-
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YEHHIO COJEPKaHUs muToIUIasMarudeckoro Ca?*, 3a cuer 4ero HacTyIaeT akTHBa-
uus pepmenta ¢pocdonunazsl A2, ycunupaercs cuHTe3 TXA2 1 Ipyrux akTUBHBIX
COEJIMHEHUI, yYaCTBYIOIIHNX B FEMOCTA3E.

3aTeM TPOMOOIUTAPHBIN TPOMO YIUIOTHSETCS U COKpallaeTcs (peTpaKkuusi).
PeTpakums — 3TO yIJIOTHEHUE CTYCTKA KPOBHU C BBIJICIIEHUEM U3 HETO U30bITKA Chl-
BOPOTKHU. CTUMYJIOM ISl PETPAKLUU SIBISIIOTCS PA3IMYHbIE BEIIECTBA, BhIACIIIEMbIE
TPOMOOIIMTOM Ha dTarax aktupauu u arperanuu (AJId, AT, agpenanun, TxAz,
¢ubpunoren, ¢axkrop BumnenOpanna u ap.). Perpakuust ocyuiecTBisiercss 0iaro-
Japsi TOMy, 4TO B TPOMOOIIUTAX UMEETCS COKPATUTEIbHBIN OETOK TPOMOOCTEHUH
(TpomOouuTapHbIii hakTop cBepThiBaHUs — P8). OH n10100€H aKTOMUO3UHY MBIIIEY-
HBIX BOJIOKOH, 0o0nagacT ATda3Hol aKTUBHOCTBIO Y TIPY HAKOTUICHUH B IIUTO30JIC
noHoB Ca%* cokparaercs U cxkuMaer cryctok (puc. 18).

PubpuHoreH

Puc. 18. Arperanus u peTpaxiysi TPOMOOITUTOB
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Cxartue cryctka o0yclIOBIMBAET NOBBILICHHUE JaBICHUs BHYTPU TPOMOOIIUTA
Y BBI3BIBAET JOMOJHUTENbHBINA BEIOPOC BEILIECTB U3 €r0 rpaHyJl, uyTo eule 6oJiee ycu-
JMBAET PETPAKIMIO U OKOHYATENIbHO YIIOTHSAET TpoMO. B HOpMe KpoBOTeueHue u3
MEJIKUX COCYZOB MPOAOJKAEeTCs He Oosiee 5 MUHYT.

CocTosiHuE CUCTEMBI COCYTUCTO-TPOMOOLIUTAPHOIO FEMOCTAa3a OIPEIEISAeTCS
BpeMeHeM KpoBoTeueHus no Jlyke (2—4 mun). Bpems kpoBoreuenus no Jlyke — 31o
IIPOCTOM, HO OYEHb BAXKHBIH METOJ JUAarHOCTUKU. OH IMO3BOJIAET ONPENEIUTH,
HACKOJIbKO OBICTPO Yy MAlMEHTa IPOUCXOAUT OCTAHOBKA KAIMJUIAPHOTO KPOBOTEUE-
Hus. OLIEHKa JUIMTEJIbHOCTH KPOBOTEUYEHHS 10 J[yKe IPOBOJUTCS IO CIEAYIOIIEMY
QITOPUTMY: C/I€JIaTh IPOKOJ KOKU B 00JaCTH MOAYIIEYKHY Naiblia JUO0 MOUKH yXa;
3acedyb BpeMsi, KOrJa MOSIBUTCS MepBas Karuisd KpoBu; kaxable 10—-15 cexyHn akky-
paTHO yAANATh KUAKOCTh PUIBTPALIMOHHON Oymaroi; 3auKcUpoBaTh BpeMs, KO-
rra Oymara ocTaHeTcs YUCTOM, 0e3 Ce10B KPOBH.

OcHOBHas LENb ONpPENEIEHUsI BPEMEHN KPOBOTEUeHUs 1O [yke — 310 oue-
HUTh aKTUBHOCTb TPOMOOIIMTOB. YMEHbBIICHUE UIUTEIHHOCTH KPOBOTECUEHUS I10
JIpIOKY MOKET TOBOPHUTH O OBBIIIEHHON aKTUBHOCTH TPOMOOIIMTOB U YBETUUEHHOU
BA3KOCTH KpOBH. boJiee BaXKHOE TMArHOCTUYECKOE 3HAUEHNE UMEET YBEIMYEHHUE M10-
Ka3aTeJsei, eclii KpOBb HE OCTaHaBiIMBaeTcs Oosiee 5 MuHyT. Takoil pe3ynbrar siB-
JSETCS OKA3aHUEM K JAJIbHEWIIEH JUArHOCTUKE U MOKET TOBOPUTH O CHUYKEHUU
KOJIMYECTBA TPOMOOIMUTOB (TPOMOOIIMTONEHHUS) WM CHMXKEHUU UX AKTUBHOCTHU
(TpoMOoITUTOMIATHS ), & TAKXKE O PAJIC IPYTUX 3a00JIECBaHUM.

[Ipo6a [dyke, HECMOTpsl HA €€ MPOCTOTY, OCTAETCSI OJJHUM U3 BAXKHBIX METO-
JIOB JTMAarHOCTUKH 3a00JIeBaHUI CUCTEMBbI KpoBU. Ee pe3ynbTrarhl HE CMOTYT J1aTh
OCHOBAaHMM JJI1 MOCTAaHOBKM TOYHOI'O JMAarHO3a, HO ONPENETSAT HEOOXOIUMOCTh
JanbHeiero oocienoBanra. ITOT aHaM3 BHIOUPAIOT OJjarojapsi ero CKOpOCTH U
JIEIIEBU3HE, & TAKXKE 32 BBICOKYIO TOYHOCTb MTOKa3aHUM.

KpaTko sTtambl cocyaucTO-TpOMOOIIMTAPHOTO TEMOCTa3a MOKa3aHbl HIKE
(puc. 19).

B Menkux cocynnax cocy1ucTo-TpoMOOIIMTAPHOTO FeMOCTa3a IOCTaTOYHO IS
OCTaHOBKHM KpoBoTeueHus. Ho B KpynmHBIX coCy1ax TpOMOOLMTAapHBINA TpoMO, Oy-
Jly4d HEMPOYHBIM, HE BBIJIEPKUBAET BBICOKOI'O KPOBSHOIO JIABJICHHSI U BHIMbIBA-
ercst. [ToaToMy B KpyIHBIX COCYJIaX, HA OCHOBE TPOMOOILIMTApHOTO TpoMOa, oOpazy-
eTcst 6osiee MpoUHbI PUOPUHOBBIN TPOMO, 11711 POPMHUPOBAHUS KOTOPOTO BKJIIOUA-
eTcsi (PepMEHTATUBHBIN KOAryJIsIUMOHHBIA MEXaHU3M M HEOOXOJMMBI TUIa3MEHHBIE
(bakTophl CBEPTHIBAHUS KPOBHU.
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Puc. 19. Cocyaucto-TpoMOOIIMTapHbII reMocTa3

TpoMOOIIMTHI y4acTBYIOT B WHUIIMAIIMKA KOATYJSIIMOHHOTO TeMOCTa3a, OHH
coJiep)KaT TPOMOOITUTAPHBIN TPOMOOIIIIACTUH (TPOMOOIIMTAPHBIN (haKTOp CBEPTHI-
BaHUs P3), KOTOPHI CITOCOOCTBYET aKTUBAITUU BHEITHETO MYTH KOATYJISIIMOHHOTO
reMocTasa.

3.1.2. Ocnoenvie ghakmopui, yuacmeyrwujue ¢ npoyecce c6epmuléanus Kpoeu
(mkanegwle, niazmennsle, mpomoo-, IPUmMpo- u jleiKoyumapHuvle),
UxX YHKUYUOHATbHAA XAPAKMEPUCMUKA

B muiazme kpoBHM B CBOOOJHOM COCTOSIHUM HaXOAWTCS MHOIO COEAMHEHUH,
YYaCTBYIOIIMX B IIPOLIECCE CBEPTHIBaHUS KPOBU. B HacTosiiee BpeMs yCTaHOBJIEHO,
4TO 110100HBIE (PAKTOPHI HAXOAATCS B (PUKCUPOBAHHOM COCTOSIHUU U BO BcexX (op-
MEHHBIX 3JIEMEHTaxX KpOBU (TPOMOOLMTAX, SIPUTPOLIMTAX, JEHKOLUMUTAX) U TKAHSIX.
[To MexnyHapoAHON HOMEHKJIAType MIa3MeHHbIe (PaKTOpbl CBEPThIBaHUS 0003HA-
YaloTCAd PUMCKUMH [U(ppaMu B MOPSIIKE XPOHOJIOTUU UX OTKPBITUSA (111 0003HaYe-
HUSl aKTMBHOTI'O COCTOSIHMS JoOaBisieTcst «a»). HasBanust (akTopsl momydusin mo
¢ynkunu (Hanpumep, ¢pakrop VIII — anTuremopuiibHbIi T100yIMH), O pamMUIHsIM
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OOJBHBIX C BIEpBBIE OOHApYKeHHBIM nedunmroM dakropa (dhaxktop XII — dakrop
Xaremana, ¢gakrop X — ¢dakrop Crroapra-Ilpayspa) unu no ¢paMuiausiM aBTOpOB
(manpumep, dakrop dboH Bumiedpanga):

®akrop I — pudpuHoren, GuOPMILIAPHBIN OENIOK, MOCTOSTHHO CUHTE3UPY-
ercs B neuenu. [lox BnusHuem tpomOuna pubpuHoreH mpespaimmaercs B GulOpuH,
KOTOPbIN 00pa3zyeT ceTyaTyro OCHOBY TpomMOa ¥ (MOPUHOBBIN rellb, 3aKyIIOPUBAIO-
W MOBpEXAEHHBIN cocyn. Heobxoaum niist arperaiiuu TpOMOOITUTOB.

®axkrop II — nporpom0Oun (Butamun K-3aBucumslii gpaxrtop). [IporpomOun —
IJIMKOIPOTEN/I, CHHTE3UPYETCs B IIeUeHHU Npu yyacTuu ButamuHa K. B ectectBen-
HBIX YCJIOBHUAX MPH MOBPEKICHUH COCYIOB MPH y4acTHUH (PaKTOPOB CBEPTHIBAHUS,
00BeANMHSAEMBIX OOIMM TEPMUHOM «HPOTPOMOMHA32), MIPOTPOMOUH MpeBpala-
ercst B TpoMOuH. OOpa3zyromuiics TpoMOuH C (OCHOBHOM MPOJYKT PEaKIUu) CIIO-
coOCTBYeT IpeBpaiieHuo GpudpuHoreHa B GuOpHH.

®axrop III — TkaHeBoil pakTOp (MM TKaHEeBOM TpomOomiacTuH). Tka-
HEBOW TPOMOOIUIACTUH TPENICTaBIsAET CO00N TepMOCTaOMIbHBIN (HOCHOIUIONPO-
TEU, XOJIUT B COCTaB MEMOpPaH MHOTHX KIJIETOK, UMEETCS B Pa3IMYHBIX OpraHax — B
JIETKUX, MO3re, TIOYKax, cep/le, MeYeHH, CKEJIETHhIX MbIIax. B TkaHsax conep-
KUTCSI B HEAKTUBHOM COCTOSTHUH, B BUIC TIPE/IIIECTBEHHUKA — TPOTPOMOOIIIIAaCTHHA.
TkaHeBoI TPOMOOTIIACTHH MPU B3aUMOICUCTBHHM C TIa3MeHHbIMH (hakTopamu (VII,
IV) cnocoben aktuBHpoBaTh (pakTop X, y4acTBYET BO BHEIIHEM ITyTH (POPMHUPOBA-
HUSL TPOTPOMOMHA3bl — KOMIUIEKCa (PAKTOPOB, MPEBpAIIAONIMX MPOTPOMOUH B
TPOMOUH.

®axtop IV — Ca?*. VoHsI KalbIMs y4acTBYIOT BO BeeX (ha3ax CBEPTHIBAHUS
KpPOBU; arperanuuy, akTUBAallMd M PETPaKLHMH TPOMOOLMTOB; crabunu3auuu (puo-
puna. Kanpumii criocoGeH CBs3bIBaTh TreMapuH, 0yaroaaps 4eMy CBEpThIBaHUE
KpoBH yckopsieTcs. [Ipy oTCyTCTBUM KanbIusi HAPYIIAIOTCS arperanus TpOMOOIIH-
TOB U PETPAKIIMS KPOBSHOTO CrycTKa. OHBI KaJIbLIMsI THTUOUPYIOT (GUOPUHOIHS.

®axrop V u VI — npoaxkuenepun u akuejaepud. @axrop V — npoaxkuese-
PHH, IJIa3MeHHbIH akmejaepaTop-riao0yaun (AC-rinoOyauH), Wik JaOUIbHBINH
dakrop. OOpasyeTcs B Me4eHH, HO, B OTIMYME OT APYTUX MEUYCHOUYHBIX (PAKTOPOB
npotpomOunoBoro komruiekca (I, VII, u X), ne 3aBucut ot Buramuna K. Jlerko
paspymaerca. @aktop V HeoOXxoaum njisi 00pa3oBaHUsl BHYTPEHHEH (KPOBSIHOW)
npoTpoMOUHa3bl (akTUBHpYeT (aktop X) W I IpeBpalieHus MpoTpoMOUHA B
TpoMOUH. AKkTUBHUpYyeTCs TpoMOMHOM. DakTop VI — akuenepuH, UM CbIBOPO-
TouHblii AC-1j100y/IMH — akTuBHas Gopma akropa V. UckinroueH u3 HOMEHKIIa-
Typbl (haKTOPOB CBEPTHIBAHUS, MPU3HAETCS JIMIIH HEaKTUBHAS (hopma (epMeHTa —

52



¢dakrop V (mpoakuenepuH), KOTOPbIN MpH MOSBICHUH CJIEI0B TPOMOUHA [TEPEXOAUT
B aKTHBHYIO (hopMmy.

®aktop VII — npoxkoHBepTHH. [ TUKONIPOTEN]I, CUHTE3UPYETCS B NICUYCHHU
npu ydyactuu ButamuHa K. Aktuanus VII ¢pakropa mporcxoauT B caMoOM Hayalie
LETHOM KaCKaIHOW PEaKLUH CBEPTHIBAHUS IIPU KOHTAKTE C UYKEPOIHOU IMOBEPXHO-
CThI0, B3aUMO/JICUCTBUU C TpoMOoIrIacTuHoM U daktopamu Xlla, Xa, 1Xa, lla. Kon-
BEPTUH — akTUBHasA popma (hakTopa — UTpaeT OCHOBHYIO POJIb B 00pa30BaHUU MIPO-
TpOMOWHA3BI 110 BHEUTHEMY ITYTH U B IPEBPAILEHUH IPOTPOMOMHA B TPOMOUH.

®aktop VIII — anTturemMopuiabHbId (PakTop (MM AHTHreMOPUIBHBIH
rjao0yaun) A. ['mukonporeuns, BbipadaThIBaeTCs B IEUCHHU, CEJIC3EHKE, KIETKAX JH-
JOTEINs, JICUKOIMTAaX, MOYKaX. AHTUTeMO(DWIbHBIN TI00yJIMH A y4acTBYEeT BO
BHYTPEHHEM IIyTH (OPMHUPOBAHUS IPOTPOMOMHA3I, yCHIINBAs aKTUBUPYIOILIEE JIEeH-
ctBue ¢akropa 1Xa (akruBupoBannoro akropa [X) na dakrop X. IIpu Henocra-
TOYHOM BBIPAOOTKE 3TOTO (PaKTOpa pa3BUBAETCS reMoPuiIns A, HACIEICTBEHHOE 3a-
OoseBaHue, CLIETIIEHHOE C MT0JIOM. Takasi reMopIINs CUUTACTCS KIIaCCUYECKOM, OHa
BCcTpevaercst Hanbosee yacto, y 80-90 % 6onapHbIX remodunueil. Tsokénbie KpoBo-
TEUEHUS MPU TpaBMax M omepanusx HaOmomarotcs npu ypoue VI dakropa —
5-20 %.

®axrop VIII nupkynupyer B KpoBu, Oyy4n CBA3aHHBIM C (pakTopom (poH
Bunnebpanna. VWF cunTe3upyeTcst 3HA0TENMEM COCYA0B U METakapuoIuTaMu, Co-
JEpKUTCS B M1a3Me U B TpombouuTax. OH CIY>KUT BHYTPUCOCYJIUCTBIM OEJIKOM-
HocuteneM s (paktopa VIII. CaseiBanue VWF ¢ ¢pakropom VIII ctabuimsupyer
MOJIEKYJTy TIOCJIETHErO, YBEJIMYMBAET MEPHOJI CYIIECTBOBAHUS BHYTPH COCyla U
CIOCOOCTBYET TPAHCIIOPTY K MECTY OBPEKIACHUS.

Hpyras dusnonoruueckas poib cBsa3u dakropa VI u VWF 3akmrouaercs B
crnocobHoctu (pakropa ¢poH Bunnedpanna nossimaTh KoHlieHTpaluio pakropa VIII
B MecTe MoBpexieHus cocyaa. [lockonbky nupkynupyromuii pakrop Bunnedbpanna
CBSI3BIBAETCS KaK C OOHAXEHHBIMU CYO3HIOTENHATBHBIMU TKaHAMM, TaK U CO CTH-
MYJIMPOBaHHBIMU TpoMOoIuTaMu, oH HanpasisieT haktop VI B 30Hy nopaxenus,
r7ie MOCJIeIHU HeoOXoauM i akThuBanuu ¢akropa X npu ydactuu gakropa 1Xa.

®axrop IX (pakrop Kpucrmaca) — antureMo(puIbHbli pakTop (WK aH-
TUreMopuIbHbIN 17100yjuH) B, mi1a3MeHHblil NpealIeCTBEHHUK TPOMOOILIa-
cruHa. OOpasyercs B IneyeHu npu ydyactum ButamuHa K, tepmocrabuseH, aiu-
TEIBHO COXpaHSIETCs B IJIa3Me U CIBOPOTKE KpoBu. [Ipu HegocTaTke 3TOro hakropa
pasBuBaetcsi remodunus B (peueccuBHas myTaius B X-XpoMocoMe). AHTUTEMO-
(GuiabHBIN 17100yIMH B yyacTByeT BO BHyTpEHHEM IyTH (POPMUPOBAHUS POTPOM-
OuHa3bl, aKTUBUPYS B KomIuiekce ¢ pakropom VIII pakrop X.
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®aktop X — Crioapra-Ilpayspa (TpoMOOTPONINH, IJIABHASL YacTh MPO-
TPOMOMHA3BI), TIMKONPOTEHH, 00pa3yeTcsi B MeUeHu Npu ydacTuu BuTamuHa K.
B coBpemeHHOIT cxeme CBepThIBaHUSI KPOBH aKTUBHBIA (akTop X (Xa) sBusiercs
HEHTPaJIbHBIM (PaKTOPOM MPOTPOMOMHA3HI, MPEBpalIaOIel TPOTPOMOUH B TPOM-
oun. B aktuBHyt0 hopmy dakrop X mpeBpamaercs moj aeicteueM dakropos VIl
u |l (BHemHui, TkKaHEeBOM, MyTh 00pa3oBaHus MPOTpoMOKHA3kl) WK (pakropa 1Xa
BMmecte ¢ Vllla npu yyactun noHOB Kanbius (BHYTpEHHUH, KPOBSIHOM, IMTyTh 00pa-
30BaHUs MPOTPOMOUHA3HBI). TPUIICHH U sI/1 TaJIFOKU TaKXKE CIIOCOOHBI aKTUBUPOBATH
daktop X, BbI3bIBasi CBEPTHIBAHUE KPOBH.

daxTop XI (pakrop Pozenrtann) | niazMeHHbIN NpeaieCTBEHHUK TPOM-
O0omjiacTuHa, aHTUTeMOPUIBHBIA (PaKTOP (MM AHTUTeMOPWIBHBIN TI100Yy-
aun) C. Cunre3upyertcs B neueHu. AktuBHas hopma 3toro dakropa (Xla) odpazy-
etcs nipu ydactuu daktopoB Xlla, ®neruepa u Outiypkepanpaa. Xla aktusupyer
dakTop IX, koTophii npeBpaiiaercs B gakrop Ka, 4ro cnocoOCTByeT akTUBaIUU
X (akTopa.

I'emodunusa C — HenocTatouyHOCTH (hakTOpa KpoBU XI — MMEET ayTOCOMHBIM
peleccuBHbIN JIMOO TOMUHAHTHBIN TUI HACIEAOBAHUS, TO €CTh BCTPEUAETCS KaK Y
MY>KUMH, TaK U y *KE€HUIUH C OJMHAKOBOM yacToToi. B HacTosmiee Bpemsi reModu-
must C HCKITI0YEHA U3 KIIaCCHU(PUKAIINK, TaK KaK €€ KIMHUYECKUE TPOSBIICHUS 3HA-
YUTEIBHO OTInYalTcs oT A 1 B. JlaHHbIN BU reMOGUINN OMUCHIBACTCS JIUIIb
B 5 % cnmydaeB. Yaiie Bcero 00sie3Hb MPOTEKAET OECCUMIITOMHO U BBISIBIISIETCS CITY-
YailHO NpH aHaNIM3€ CBEPTHIBAEMOCTH KpoBU. CIIOHTaHHBIE KPOBOTEUEHUSI OTCYT-
CTBYIOT WJIM HE3HAYNUTEIIbHBI.

®axrop XII — pakrop KoHTaKkTa HIM (pakTOp XaremaHa. [ mukonporeus,
CUHTE3UPYETCsl HAOTEINOLUTAMHU, JIEHKOUUTaMU, MakpodaramMmu. AKTUBUPYETCS
IIPU CONPUKOCHOBEHUH C YY>KEPOJHBIMHU MMOBEPXOCTSIMH: MOBEPXHOCTHIO KBapIa,
CTeKJa, acOecTa, a B Opranu3Me — Mpu KOHTAKTE C KOKel, BOJIOKHAMH KOJUIareHa,
MUIIEJUTAMH HACKHIIICHHBIX JKUPHBIX KUCIO0T. AkTUBaTopamu ¢akropa Xl ssisrorcs
takke (akroppr Dneruepa u duriypkepanbaa, aapenanuH. Pakrop Xaremana
y4acTBYET BO BHYTPEHHEM ITyTH (HOPMHUPOBAHUSI POTPOMOUHA3HI, aKTUBHPYS (haK-
top XI.

daxrop XIII — pubdpuncTadnInM3upyromuii paxkrop (pudpunaza-riaody-
JIMH, IUIa3MeHHasi TpaHcriyTamuHasa). Cunresupyercs pudpobdiiactaMu U Mera-
KapuornuTamMu. B 1mrazme HaxoauTcs B BUE mpodepMeHTa, COSAUHEHHOTO C (prb-
puHOreHoM. B akTuBHyI0 (popMy mpeBpalaercs moji BIUSHUEM TpoMOuHa. Ouob-
pUHCTAOMIM3UPYIOMUNA (HaKTOp ydacTByeT B (DOPMHUPOBAHUM TUIOTHOTO CTYCTKA,
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dbopmupoBaHUU HEpACTBOPUMOTO (hrOpuHa 1 penaparuu Tkanei. Oka3pIBaeT TAKKe
BIIMSIHUE HA aAT€3UBHOCTh U arperaliio KPOBSHBIX IIJIACTUHOK.

He BXoIAT B MEXIyHapOJHYIO Kiaccu(UKauuio (HO MHOTJIA UX Ha3bIBAIOT
XIV u XV ¢akropamn):

®akTop DiaerTyepa — NpeKALIMKPEHH — 0€JI0K, CHHTE3UPYEMbIH B TKAHSIX,
yuactByeT B aktuBauu XII ¢pakropa, minazmunorena u XI ¢akropa, nepeBOAUT KU-
HUHOTEH B KUHUH.

daxkTop PuUTIKEPATbAA — BBICOKOMOJIEKYJIAPHbIA KUHUHOreH (BMK,
paxTop Dioxkeka, pakrop Buabsimca) — oOpazyeTcs BO MHOTHX TKaHSX, aKTHBU-
pyercs kasunkpenHom. [Ipunumaet yuactue B aktuBauuu ¢pakropon XII, XI u ¢puo-
pUHOIM3E.

OcHoBHBIE (DaKTOpbI CBEPTHIBAHUS, UMEIOUIMECS B (POPMEHHBIX AJIEMEHTaX
KpPOBU U TKaHSIX, 0003HAYAIOTCs apabckumu nudpamu. BaxxHenme u3 HUX ciaemy-
OLLIHE:

daktop 3 TpomMOounTOB (P3, pakTOp MUIACTHHOK, MeMOpaHHbIH ocdo-
JUNHUIHBIA (PAKTOP) — TPOMOOUUTAPHBIH TPOMOONIACTHH — BHICBOOOXK1a€TCs
MocCJie pa3pyiieHuss TPOMOOIIMTOB, y4acTBYeT B 0Opa30BaHUM MPOTPOMOMHA3HI U
CILYKUT MaTpULIEH JJI B3aMMOJIEUCTBUS TUIa3MEHHBIX (PAKTOPOB, HEOOXOAUM ISt
oOpa3oBaHus ee 00pa3oBaHUs.

®dakTop 4 TpomOounTOB (P2) — aHTHrenapuHOBBIN (PaAKTOP — KOMIUIEKC
OEJIKOB a-IpaHyJl U CBSI3bIBAE€T AHTUKOATYJISIHT T'eHapyH.

®daxkTop 5 TpomMGouuTOB (Ps) — TpoMOoUTAPHBIH GUOPUHOTEH WIIN CBEP-
THIBAKOIIMI (PAaKTOP — HAXOJUTCS HA MOBEPXHOCTH U O-TpaHyJiaX TPOMOOLIUTOB.
CriocoOcTBYeT arperaiuy TPOMOOITUTORB.

dakTtop 8 TpomMéouTOB (Pg) — TPOMOOCTEHHH — KOMILJICKC COKPATUTEIIb-
HbIX O€JIKOB TPOMOOLIMTOB, HAIIOMUHAIOIIWNA AKTOMHO3UH MBIIIEUYHBIX BOJIOKOH,
o0ecreynBaeT peTpakiMio KPOBSIHOTO CIyCTKa, U3MEHEHUE (POPMBI U IBUTATEILHOMN
AKTUBHOCTU TPOMOOIMTOB MPH UX aKTUBALIMH.

dakrop 9 TpomoomnToB (Pg) — cepoTOHMH, MM COCYI0CYKUBAIOIIHH (HaKTOP.

dakTop 12 TpoméounToB (P12) — AJID-dakTop arperanuu TpoMOOIIUTOB.

DPUTPOLUTHI COACPKAT BCE BHINICTIEPEUUCICHHbIE (DAKTOPHI, KPOMe TPOM-
O0ocTeHnHa. JIEHKOLUTBI UMEIOT B CBOEM COCTaBE TPOMOOIUIACTUYECKHUI U aHTUTe-
MapuHOBBIN (hakTOPHI, a Takke npoayupyroT K-3aBucumbie pakropsr (11, VIL, IX u
X). Tkanu cojziepkaT TpOMOOIUTACTHH, AHTUTCIAPUHOBBINA (HaKTOP.

C o0s13aTeNbHBIM YYaCTHEM IJIa3MEHHBIX (DaKTOPOB CBEPTHIBAHMS MPOTEKAET
KOAaryJsIMMOHHBIN TEMOCTA3.
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KoarynsuuoHHbIi TeMocTas — 3T0 1enHOoM hepMeHTaTUBHBIN TIpoliecc, B KO-
TOPOM MOCJIEA0BATEIbHO MPOUCXOAUT aKTUBAUs (PAaKTOPOB CBEPTHIBAHUS U 00pa-
30BaHHE UX KOMIUIEKCOB. CyIIHOCTh CBEPTHIBAHUS KPOBU 3aKJIFOYAETCS B [IEPEXOJIE
pacTBOpUMOro Oenka KpoBH (pUOpHUHOreHa B HEPACTBOPUMBINA (UOPUH, B PE3yJib-
TaTe yero oopasyercsi nmpounbiii pudbpruHOBEI TpoMO. KoarymsiiimoHHbIi reMocTas
(WK1 CBEpTHIBAHME KPOBU) MOXKET MPOTEKATh 10 BHEIIHEMY WJIM BHYTPeHHeEMY

NyTH.

3.1.3. Ilpeocmasnenue o éneuineii (mKanesoit) u HympeHHeil (KpoesaHoii)
cucmemax ceepmuvl8anUs Kposu, (hazax ceepmouvléanus Kposu, npoyeccax
pempaxkuyuu u puopunoauza

OcHOBBI yueHUs1 0 CBepThIBaHUU ObUTH 3asi0keHbl A. [lImuarom (pepmenta-
TUBHAas Teopus cBepThiBanus — 1861-1865). On npeaoxui AByX(pa3Hyr0 TEOPHUIO
CBEPTHIBaHMS, COTJIACHO KOTOPOI B TIEpBOii (haze 00pasyercss TPOMOUH, a BO BTOPOI
daze noj ero BnusHUEM GuOpUHOTEH npeBpamiaercsa B puopud. B 1904 r. A. Mo-
PaBUTII OTKPHLI 00pa3oBaHUE TPOMOOIUIACTHHOB B MJIa3ME M MOKa3aJl POJIb HOHOB
KaJIbLIUg B TPEBPALIEHUUM NOpOTpOoMOMHA B TpPoMOMH. OH JIONOJIHUI TEOPHIO
A. Imunra u chopmynupoBan TpexdasHyro Teopuro cBepTbiBanus. CorjgacHo el
CBEpThIBAaHUE IPOTEKAET B TpH (pa3bl: B mEpBOM (pa3e MporucXouT 00pa3oBaHue aK-
TUBHOW MPOTPOMOMHA3BI; BO BTOPOH (aze oOpa3oBaHue TPOMOUHA; B TPEThel
daze oOpa3zoBanue (puOpuHA. DTa TEOPUSA OCTACTCS AKTYyaJIbHOU M Ha JAaHHOM
JTare pa3BUTHUA 3HAHUN O CBEPTHIBAHUU KPOBH.

CBepTbIBaHHE KPOBHU MPEACTABISIECT COOOM KacKaJHbIA MPOIECC aKTHUBAIUU
TUTa3MEHHBIX OEJIKOB — (DAKTOPOB CBEPTHIBAHUS, TPOTEKAIOIINN 110 TUITY KACKaTHOU
peakrmu. KackaJHBIM 3TOT MPOLIECC SIBIAETCS MOTOMY, YTO OAUH (PaKTOp, NEpEras B
aKTUBHYIO (POPMY, aKTUBUPYET APYTOM, TOT CIETYIOIIMNA U T.JT. («IIPUHLIUIT JOMUHO))
(TTocnemHUE ATAI ATOTO Kackaaa - oopa3oBanue GpubpunHa). [{ermHas peakmust 3aKiro-
YyaeTcs B TOM, YTO KaXK/1asi MOJIEKyJla HEKOETO (paKTOopa BhI3bIBACT aKTUBAIIMIO MHOTHX
MoJIeKy cienyromiero ¢pakropa. [Io3ToMy KOIMYeCTBO aKTUBUPOBAHHBIX (DaKTOPOB
C KQXKJIOM ITOCIEAYIOLIEH PEAKIIMEN HapacTaeT, KaK CHEKHBIA KOM.

|  ¢a3a — popmupoBanue nporpomoOuHa3bl. CaMOH CII0KHON U ITPOAOJI-
KUTEIBbHOU siBisieTcst paza popmupoBanus nporpomounaszel. @aza I — 310 MHOTO-
CTYINEHYAThIi KacKaj peakluii, 3aBepliarmuics oopazoBanuem Qakropa Xa (To
ecTh akTuBanuen axropa X) v ero akTUBHBIX KoepMeHTOB. B 3aBucuMoOCTH OT
nyTd akTuBanuu (aktopa X pa3inyaioT BHEIIHMIl (TKaHEBOW) U BHYTPEHHUIA
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(Ty1a3MeHHBIN) MEeXaHU3MbI (MM TyTH) 00pa30BaHus MPOTpoMOMHA3kl. B pesyib-
TaTe oOpa3yeTcs TkaHeBasi (10 BHEIIHEeMY IYTH) WM KPOBsiHAsA (110 BHYTpPeH-
HeMY IyTH) IpoTpoMOuHa3a. TkaHeBas IpOTpOMOHHA3a B JOCTATOUYHOM KOJIHYe-
cTBe nospiserca cnyctsa 20-30 ¢, a kpoBsiHasg — nauib yepe3 5—10 MuHyT nocue
MIOBPEXKICHUS.

Buemnni nmyth. BHEMHWI NyTh UrpaeT myCcKoByro podib. [locinenoBarens-
HOCThb aKTUBAlMU (DaKTOPOB CBEPTHIBAHUS Ha 3TOM IyTH, CleAyrowas: (QakTop
VII aktuBupyercs TkaneBbM (paktopoM (daktop Il — TkaneBoit TpomboMIacTHH),
KOTOPBIN BBICBOOOKIAETCS B IJIA3MY M3 MIOBPEXKACHHBIX TKaHEH U siBisieTcst pocdo-
JUNUAHBIM «OCKOJIKOM» MEMOpPaH TPaBMUPOBAHHBIX TKaHEW. AHAJIOTMYHOE JAei-
CTBHE MOTYT BbI3bIBaTh U TPOMOOIUIACTUHBI (POPMEHHBIX 3JIEMEHTOB (HaIpHUMED,
P3). B npucyrctBun nonoB Ca (paxrop IV) aktuBupoBanusiii paxtop VII neii-
CTBYET Kak mpoTeonutudeckuii pepmenT Ha pakrop X (paxrop Crroapra — [Ipay-
spa). AkTuBHpoBaHHBIN (akTop X (Xa) crmocobeH mpeBpaiiaTh TPOTPOMOUH B
TPOMOMH, HO €T0 IeWCTBHE MHOTOKPATHO YCKOPSIETCS B IPUCYTCTBUU aKTUBUPOBAH-
Horo (haktopa V (akielepruH) U MOHU3UPOBAHHOTO KaJbIus (aKIEIEPUH U MOHBI
Kanblusg — KoakTopsl win KohepmeHTsI (hakTopa X). Xa u ero KohepMeHThI Ha3bl-
BaIOT MPOTPOMOMHA3HBIM KOMILJIEKCOM UJIU MPOTPOMOMHA30M. B aHHOM ciyuae
(BHeHIHMII MyTh) Takas MPOTPOMOMHA3a HA3bIBAETCS TKAHEBOI. AKTUBAIUSA MPO-
TpOMOHMHA3BI 110 BHEIIHEMY ITyTH AyUTca 5—10 cexyHa.

Buyrpennnii myth. [locinenoBarenbHOCTh akTUBaLMK (DAKTOPOB CBEPTHIBA-
HUS Ha 3TOM Iy TH, cienytomas: gaxtop Xl (pakrop Xaremana) — nepBbiit pakTop
ATOM IMOCJIEeI0BATEILHOCTH — AKTUBUPYETCS MEXAaHUYECKUM KOHTAKTOM: MPU JIBU-
KEHHUH C TOKOM KPOBH 3TOT (DAKTOP KOHTAKTUPYET C OOphIBKAMU TKaHEH B 001acTu
MOBPEXJICHUS cocy/ia (KOJUIareH U Jpyrue KOMIOHEHTbl COSTUHUTEIHLHON TKAHH).
Taxoke ero MOryT akTUBUPOBATH APyTrre OMOIIOTUYECKU aKTUBHBIEC CyOCTaHIINH (Ka-
TEXOJIAaMUHBI (aipeHaIMH U HOPAJIPEHAIINH), YHAOTOKCUHBI, KOMIUJIEKCH aHTUT€H-
anTuteno). Axruanus (axropa Xl ycunmBaercs KOMIOHEHTOM KUHUHOBOM CH-
CTEMbI KaJUIMKpEHMHOM (akTHUBUpOBaHHBINA pakTop Dneryepa). [locnenuuii nepeso-
JIUT BBICOKOMOJIEKYJISIpHBbIA KHMHUHOTEH (PakTop durtiykepanbaa) B KUHUH, YTO
MHOTOKPATHO YCKOPSIET PEAKIMI0 U CHOCOOCTBYET OBICTPON aKTUBALIUM CIIEIYIO-
niero (akropa. 3atem Xlla aktuBupyer gakrop XI (aHTUreMOPHIBHBIN 100YJINH
C), 06pa3ys ¢ HUM KoMmIuIeKc. AKTUBHUpOBaHHbIN (pakTop Xla B mpucyTcTBum ¢hak-
topa IV B3aumopeiictByeT ¢ pakropom IX (anTturemoduiabHbli rodynun B) u ak-
tuupyer ero. | Xa Bzaumopeiicteyer ¢ pakropom VIII (anturemoduiabHbIi 17100y-
auH A). AxktuBsbiii Gaxtop VIlla sBnsercs kodpepmentom ans ¢akropa 1Xa, 3Ha-
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YUTEJIbHO YCKOPSA €ro AeicTBue. 3aTeM NPOUCXOAUT akTuBauus paxkropa X, KOTO-
phlif 00paszyer ¢ pakropoM Va u HOHaMU KaJblKs MPOTPOMOMHA3ZHBIN KOMILIEKC
WIn nporpomMOuHaly. B nanHom ciyuyae (BHYyTPpeHHME MYyTh) Takas IpOTPOMOU-
Ha3a Ha3bIBAETCS KPOBAHOM. B 3TOM nponiecce Takxe yqacTByeT TPOMOOUTapHBIN
dakrop 3. O6pazoBaHue KPOBSHON MPOTPOMONHA3BI JyIUTCS 5—10 MUHYT.

BHeunuii 1 BHyTpEHHUI My Th 00pa30BaHus MPOTPOMOMHA3BI TECHO CBA3AHBI.
O6pa3oBaHue MPOTPOMOMHA3HI 10 BHEIITHEMY ITYTH BEJIET K IOSBJICHUIO HEOOJIBIIINX
nopiuit TpomOuHa (l1a), koTopslit cnocoOcTBYeT HEOOpaTUMOM arperaluu TpoMOo-
uToB, aktuBanuu GakropoB VI u V u 3HaunTensHO yckopser ¢hopMHpOBaHUE
npOTPOMOMHA3BI IO BHYTPEHHEMY MexaHu3My. O0a MmyTH 3aKaHYMBaIOTCS 00pa3o-
BaHHEM aKTHBHOTO (akTtopa Xa — ¢depMeHTa, MpEeBpalaroniero MpoTPOMOUH B
TPOMOUH.

Il ¢pa3a — oOpazoBanue TpomoOuHa. Ilepexon daxropa Il (mporpomOuH) B
dakTop Ila (TpoMOMH) OCYIIECTBISIETCS MO/ BJIMSHUEM MPOTPOMOMHA3BI U CBO-
JUTCSI K IPOTEOIUTUYECKOMY PaCUICINIEHUIO MPOTPOMOUHA, Garoiapst 4emy MosiB-
nsiercst GepMEHT TPOMOUH, 00JIalatoNUuil CBEPTHIBAIOIIEH aKTUBHOCTHIO. J[muTcs
2-5 CeKyH/I.

11 pa3a — nepexon pudOpuHorena B puOpuH. OHAa HOCUT ITANHBIN XapaK-
tep. [loa Bmustarem ¢akropa [1a ot paxropa I (pubpunorena) ormernstores Guod-
PUHOMNENTUIBI U o0pasyercs keneoOpa3ubiil pudpun-moHomep (pakrtop Im). U3
Hero, Onarogaps MpoUeccy NOJMMEPU3alMK B IPUCYTCTBUU MOHOB KaJblus, Gop-
MUPYIOTCS OJTUTOMEpbI U auMepsl pudpuHa (dpakrop 10 u 1d), u3 KoTopeIX 3a cuer
MIPOJIOJIBHOTO M TIOTIEPEYHOTO CBA3BIBAHUSI 00pa3yrOTCs MPOTOGUOPUILIBI — JIETKO-
pacTBOPUMBINA GUOPUH S, OBICTPO JUZUPYIOLIUICS MO BIUSHUEM IMpoTeas (Iiaz-
MUHA, TpUrcuHa). B nanpHeimem mocie aktuBaiuu TpoMOuHoM (aktopa Xl
(pubpuncTabMIM3KMpyIOmMi (GaxTop) B HPUCYTCTBMH MOHOB Ca?* mpomcxoauT
«TPOIIMBKa» GUOPUH-TIOTUMEPOB JOTMOTHUTEIBHBIMU MTEPEKPECTHBIMU CBSI3SIMU, B
pe3ysbTaTe 4Yero TMOSBISETCS TPYIHOpPAcTBOpUMBIA (GubpuH, umun Gulpun |
(insoluble).

CHauana opMupyercs pbIXJiblii TpOMO, B ceTH ero GUOPUHOBBIX HUTEH (PUK-
cupyroTcst GopMEHHBIE JJIEMEHTHI KpoBH. Takoit TpoMO yrke Oosiee HaJeKHO 3aKpbI-
BAaCT MECTO MOBPEKICHHUS, CTAHOBUTCS PE3UCTEHTHHIM K (PUOPHUHOIUTHYECKUM
areHTaM W IUI0X0 Mojyiaercs paspyuienuto (puc. 20).
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Puc. 20. DputpounTsl B TpeXMepHO# puOpHHOBOI ceTke

3areM 00pa30BaBUIMIICS CTYCTOK Osaroapsi TpOMOOIIMTaM, BXOISAIINM B €T0
CTPYKTYPY, COKpaIllaeTCsa U YIUIOTHSIETCS (HAcTynaeT peTpakmusi). ITO MPOUCXO-
JIUT C TIOMOIIBIO COKPATUTEIBHOTO OeKa TPOMOOITMTOB TPOMOOCTEHUHA (PEaKTo-
HH3MMA) U HOHOB Kanbius. Yepes 2-3 yaca cryctok cxkumaercs A0 25-50 % oT cBo-
€ro NMepPBOHAYATBLHOTO 00BbeMa. 3a cueT PeTPaKIuu TPOMO CTaHOBHUTCS OoJIee TUIOT-
HBIM U CTATUBAET Kpas pPaHbl, 4YTO CO3/1a€T YCIOBUS JIJIsl €€ 3aKUBJICHUS.

Kpatko cxeMa KoaryJsiiiMOHHOTO TeMOoCTa3a rokazana Hwke (puc. 21).

K skcnpecc-Meronam, KOTOpbIE XapaKTEPU3YIOT COCTOSHUE KOAryJISSIIMOHHOTO
reMocTa3a, OTHOCUTCS ONPEIEIICHHE BPEMEHH CBEPThIBaHUS KpoBH. CyIlECTBYET He-
CKOJIbKO BapHaHTOB 3TOT0 uccienoBanus (mo Jlu-Yaity, Mopasuity u ap.). Meto-
JIUKa rpoBeaeHus 1o JIu-Yaity odens npocrta. JJisi npoBEICHUS aHAJIN3a OJUH MUJI-
JWIIATP BEHO3HOM KpOBM HaOupaercs B mpoOupKy. OOpa3oBaHue crycTKa onpees-
eTCsl MyTeM NokaunBaHus mpodupku kaxasie 30 cexynn. Konebanus mpoObupku BbI-
MOJIHSIFOT JI0 BPEMEHU TOSIBJICHUSI CI'yCTKa. DTOT MOMEHT (UKCUPYIOT Ha CEKYHJIO0-
Mepe. B HopMe KpoBb cBOopaunBaercs 3a 5—12 MuHyT (B cpegHeM — 8 + 2 MUHYTHI).

[Ipy OTKJIOHEHMH OT HOPMAaTHBa MPOBOJAT OO0JIEE€ CIOXKHOE MCCIEI0BAHUE,
KOTOpPOE Ha3bIBAETCA KOATyJIOTPaMMOM U TIO3BOJISIET ONPEACIIUTH OOJIbIIee KOTH4e-
CTBO MOKa3aTeseil, XapakTepu3yIoluX reMocTas.
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BHYTpeHHHAH ®axtop XII BHemaHH
MEXaHH3IM qjmop X1 (i]ah'rop III MeXAaHHIM
AKTHBAIIHH AKTHBAIIHH
NpOTPOMOHHEA3EI @akTop IX < ®axTop VII NpPOTPOMOHHALI

daxtop VIII
v A

®@akTop X = ®akrop Xa +
@axkTop Va + @aKkTop IV+P;
(@KMUGHLIT NPOIPOMOUHAIHLIT

KOMITIEKC — NPOMPOMOUHA3A)

@daxrop II _ Paxtop Ila
(mpoTpoMOHH) " (TpoMOHH)
/ /
@aktop I P @akTop Ia » PeIpaKums Crycixa

(¢pubpuHOTeH) - TPOMOOLHTAMH
ChIBOPOTKa

Puc. 21. Cxema xoaryJisirnoOHHOTO TeMOCTa3a

®uopunonu3 (pacuerienne GpudprHa) UMEET OrPOMHOE (HHU3UOIOTHUUECKOE
3HaueHue. biaronaps eMy U3 KpoBOTOKa yjaaisercs GuOpuH, 00pa3yroTCcsi aHTUKO-
aryJIsiHTbl M aHTHUArperaHThl, pacCcachlBalOTCSI TPOMOBI, YTO MPEAOTBpAILAET 3aKYy-
MOPKY KPOBEHOCHBIX COCYJI0B (PUOPUHOBBIMU CTYCTKAMH U BEJIET K peKaHAIN3alUuU
COCY/I0B IIOCJIE OCTAHOBKU KPOBOTEUEHUS.

Pacmennenue oOpa3oBasiierocs ¢pudOprHa Ha METKHE (PparMeHThI OCYIIECTB-
JSIET CUCTEMOM (PEPMEHTOB, TJIABHBIM KOMIIOHEHTOM KOTOPOH SIBJISI€TCS] IPOTEOIIH-
TU4YeCKuil pepmMeHT naa3MuH (pudpuHoausun). [Inazmun cnoco6eH pacuiemiiaTh
He ToJbko (hubpuH, HO U pudbpuHOTreH, dakTophl cBepThiBanus Kposu V, VII, XllI,
II. B kpoBU MOCTOSIHHO HAXOAUTCS HEAaKTUBHAs ero ¢popMa — MJIa3MHUHOreH (Mpo-
(pudpuHOIU3UH).

[1na3MuHOreH aKTUBHPYETCS CHELHUAIbHBIMH MEXaHU3MAMH, aHAJIOTMYHBIMU

BHEIIIHEH U BHYTpCHHCﬁ CBCPTBIBAIOIIIUM CUCTCMAM. O,Z[I/IH U3 HUX CBA3aH C BBICBO-
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00X eHneM OEJIKOBOro TKaHeBOro akrupaTopa miasmuHorena (TAII) us saiore-
JMAJIbHBIX KJIETOK Ha y4acTKe (OpPMUPYIOLIErocsi KpOBSHOIO CrycTka. Takoi Mexa-
HU3M (WU IyTh) aKTUBaUK (GUOPUHONIM3A Ha3bIBaeTCs BHEMHUM. K BHEITHUM ak-
TUBAaTOpPaM TAK)KE€ OTHOCUTCS YPOKHHA3a — PEpMEHT, KOTOPBI 00Opa3yeTcs B MoYKax
U BBIEISETCS ¢ MOYOH. B KpoBb nomnasaer ero HeOOIbIIOE KOJINYECTBO (COCTABIISET
okoJ10 15 % oT 0011e¥t PUOPUHOIUTUIECKON aKTUBHOCTH KPOBH).

BuyTpennuii mMexanu3M akTuBaluu (PUOPUHOIN3A OCYIIECTBISETCS ILIa3-
MEHHBIMU AKTUBATOPAMM U TMOJAPA3JAEIAETCA HA XareMaH-3aBUCUMbIN U XaremaH-
HE3aBUCHMbII BApUAHTHI.

XareMaH-3aBUCUMBIM (UOPUHOIU3 MPOTEKAET MOJ BIUSHUEM (HAKTOPOB
Xlla, kamnukpenna 1 BMK, kotopsie nepeBoasT MIa3MUHOTEH B IJIa3MUH. Takum
obpazom, (akrtopom Xlla He TOABKO 3amycKaeT KOaryJsIiIUOHHBIM reMocTas Mo
BHYTPEHHEMY IIyTH, HO U HHULIMUPYET PUOPUHOIU3, T.€. paCTBOPEHHE 00pa3yroliie-
rocst TpoMbOa (puc. 22).

XareMaH-3aBUCUMBINA (PHOPHUHOIN3 HOCUT CPOUHBIN XapakTep. Ero ocHoBHOE
HA3HAYEHUE — OUMILIEHUE COCYJUCTOr0 pyciia OT HECTaOMIN3MPOBAaHHOTO (PUOpHUHA,
00pa3yroIerocs B MpoLEcce BHYTPUCOCYAUCTOIO CBEPThIBAHUS KPOBH, UTO HPEIIAT-
CTBYET UYPE3MEPHOMY POCTY TpomoOa.

XareMaH-HE3aBUCUMBIN (prOpHHONIN3 MpOTEeKaeT Ojarojgapsi IpyruM Belle-
CTBaM (HampHuMep, KOMIIOHEHTbI CUCTEMbI KOMIUIEMEHTA, COEAMHEHMS TelapuHa C
bubpuHOM), KOTOpBIE TTPU OTCYTCTBHH (pakTOopa XaremaHa 3amycKaroT MpeBpalle-
HUE IUIa3MUHOT€Ha B MJIa3MUH. B KauecTBe akTUBAaTOPOB MJIa3MUHOI€HA MOTYT BbI-
CTYNaTh TaKXXe MPOTea3bl JEUKOUUTOB, (hepMEHTHI OAKTEpUaTBLHOTO MPOUCXOXK/Ie-
HUs (CTPENTOKMHA3a U CTaQUIOKHHA3a), KPOBSIHAS JIM30KMHA3a, TPUIICHH, KHCIIasd U
niesnioyHas pocdarasa, KaJIEKpEHH-KUHUHOBASI CHCTEMA.

[1n1a3MuH BBI3BIBAET pacuiersieHue GuOpuHa, NOSIBISIIOTCS MHOTOUHCIEHHBIE
nponykThl aerpaganuu ¢pudpuna (ILJID), koTopbie 061a7aI0T aHTUKOATYJISTHTHON
AKTUBHOCTBIO M TOPMO3ST AajibHElIIee 00pa3oBaHue TpoMoOa.

Takum o6pazom, GpUOPUHOIN3 BKIIOUAET TPHU (a3bl:

1 ¢paza — BriIENEHNE AKTUBATOPA IJTA3MUHOTEHA U3 TOBPEXKICHHBIX TKaHEN
WIM aKTHBAIMs TUIA3MEHHOTO aKTHMBATOpa IJIa3MUHOIeHa (HarpuMep, aKTHBAIUs
(dakropa Xaremana).

2 ¢hbaza — nipeBpallieHHE TIA3MUHOTEHA B TJIa3MUH MO/ JEHCTBUEM aKTHUBA-
TOpA MJIA3MHHOTEHA.

3 ¢paza — paszpyuienue puOprHa Mo JSHCTBUEM IJIa3MHUHA.
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Kpome daxTopoB, akTuBHUpyOUX (GPUOPUHOIN3, CYLIECTBYIOT BEIIECTBA, KOTO-

Takum oOpazom, reMocTa3 IpeacTaBisieT co0oi cUcTeMy, B KOTOPOM Mexa-

Puc. 22. Cxema ¢pubpuHomm3a

B3aMMOJICHCTBYIOT MeX 1y coOoii (puc. 23).
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HBIE TIOCIECTBUS (PUOpUHONIN3A (M3IUIITHAN JIU3UC TPOMOA).

pble €ro OrpaHUYMBArOT. MONIHBIN UHTUOUTOP (PUOPHHONM3A — C2-AHTHILVIA3MUH
(onuH U3 TI00YJIMHOB TIIa3Mbl), KOTOPBIN CBSA3BIBACT TUIA3MUH, TPUTICHH, YPOKHUHA3Y,
TAII u cnocoGen HeUTpaITM30BaTh A0 2/3 BCero rmia3MuHa. Bo3MOKHOCTE perysisiiuu
AKTUBHOCTH (PMOPHUHOJUTHYECKOW CHCTEMBI MO3BOJISAET NPEAYIPEIUTh HEKEIaTe b~

HU3MBI TIEPBUYHOTO W BTOPUYHOTO T€MOCTa3a, peTpakiuuu u GuOpPUHOIN3a TECHO
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Puc. 23. Cxema nepBHYHOTO U BTOPUYHOTO reMocTa3a u pudbpuHom3a. Qusuonozus u 0CHOGbL
anamomuu: yueonux / noo peo. A. B. Komosa u T. H. Jlocesou. M.: Meouyuna, 2011. C. 937
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3.1.4. @axmopwl, yckopawuue u 3amednaouiue ceepmuléanue Kposu

K ¢akTopam, yCKOPAIOIINM CBepPThIBAHME KPOBH, OTHOCUTCS MACCUBHOE
paspyliieHre OPMEHHBIX JIIEMEHTOB KPOBH U TKaHEH, UTO yBEIMYMBAET BBIXO/J] TKa-
HEBBIX U KJIETOYHBIX (DAKTOPOB CBEPTHIBAHUS.

[ToBbIlIEHHE CcOAEpXKAHUS MOHU3UPOBAHHOTO KaJIbLIMsI, YYACTBYIOIIETO BO
BCEX dTarax CBEpThIBaHUS KPOBH, N30BITOK BuTaMuHa K, Hanuuue B kpoBU cBO0OOI-
HOTO TPOMOWHA, U30BITOYHBIA CUHTE3 NMEYEHBIO (PAKTOPOB CBEPTHIBAHUS, MTOBBIILIE-
HUE TEMIIEPATYPBI T€IA YCKOPSIOT CBEPTHIBAHUE KPOBH.

['unepkoarynauust (COCTOsiHUE, MPU KOTOPOM aKTUBHOCTH CBEPTHIBAIOIICH
CUCTEMbI KPOBHU IOBBIIIEHA) HAOIIOJACTCSI IPU BCEX CTPECCOPHBIX BO3ACUCTBHUSX,
KOTJja BpeMs FTeMOKOAryJIsILiui CHUKAeTcs 10 3—4 MuHYT. B ocHOBE 3TOTr0 nponecca
JICKUT BIMSIHUE KAaTeXO0JIAaMUHOB (aJJpEeHAJINH U HOPAJPEHAINH), KOHIIEHTpAIUs KO-
TOPBIX B KPOBU B OTBET Ha JEHCTBUE CTPECCOpPA PE3KO YBEIUUUBAETCSA. ApEeHAIMH
CH0cOOCTBYET OCBOOOXKACHUIO U3 CTEHOK cocy1a (pakTopoB, BeyIIUX K 00pa3oBa-
HUIO aKTUBHOW mpoTpomMOuHa3bl. KpoMe Toro, B BEICOKOI KOHILIEHTpAlMU aJpeHa-
JUH caM crnocoOeH akTuBupoBath ¢Gaktop XII HEmocpencTBEHHO B pyciie KPOBH.
AJlpeHaJIMH YCUJIMBAET TaKXK€ PacUIEIVIEHUE dKUPOB U MOCTYIIEHUE B KPOBb KUP-
HBIX KHCIIOT, 00JIaIal0INUX TPOTPOMOUHA3HOM aKTUBHOCTHIO.

['unepkoaryauus pa3BUBAETCs HE TOJBKO MOCIE BO30YKIEHUS CUMIIaTHYE-
CKOTO OT/ieJla BEreTaTUBHONW HEPBHOM CHUCTEMBbI, HO U MapacuMIiiatuyeckoro. Pas-
Apa’keHre ONyKIAOLEro HepBa MPUBOAMT K BBIACIIEHUIO U3 CTEHOK COCYJIOB BE-
IIECTB, AHAIIOTMYHBIX TEM, KOTOPbIE BBIACIAIOTCS IPH ICUCTBUM aJIpeHATNHA.

[IpokoarynsiHTHBIM JA€HCTBUEM OOJaJAat0T TOPMOHBI: TJIIOKOKOPTUKOUIBI
(rOpMOHBI KOPBI HAJMOYEYHUKOB), COMATOTPOIHBIA TOPMOH, KaJbIIMTOHUH, ajpe-
HOKOPTHKOTPOIHBII TOPMOH, IPOT'ECTEPOH U TECTOCTEPOH.

Ho ectb u axropsl, obnagaromnme npoTuBONoa0kHbIM eiicTBueM. K paxk-
TOpaM, 3aMe/UISIOIIMM CBEePThIBAHUE KPOBH, OTHOCSTCS T€HETUYECKH O0YCIIOB-
JIEHHOE OTCYTCTBHE aHTUTeMO(MWIbHBIX (pakTopoB U (akropa pon Bumnedbpanna,
TPOMOOLIUTOTICHHSI, TpoMOoIuTONaTusl (HapyumeHne QyHKIUA TPOMOOIUTOB,
HaIMpUMEp, UX CIOCOOHOCTU K arperamuu Mpu JOCTaTOYHOM KOJMYECTBE TPOMOO-
LMTOB B KPOBM) U JIpyTry€ HApYLIEHUsI KPOBETBOPHOU (PYHKIIMU KOCTHOIO MO3ra.

[TonmxeHune conepxaHusi HOHU3UPOBAHHOIO KaJIbIUsl, HEJOCTATOK BUTAMUHA
K, Hapymenue cuaresupyoniet GpyHkun nedenu (1epuuut GakTopoB CBEPTHIBA-
HUS U OEJIKOB-aKIIeJIepaTOpOB), CHIKEHUE TEMIIEPATyphl Tella, yCHIEHHOE 00pa3o-
BaHHE IIJIJA3MHHA U €T0 AKTUBATOPOB 3aMEJISIOT CBEPTHIBAHUE KPOBH.
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['unoxoarysanus (COCTOSHUE, IPU KOTOPOM aKTUBHOCTh CBEPTHIBAIOLIEH CH-
CTEMbI KPOBU MOHMKEHA) HAOJI0MACTCsl IPU BBEICHUU aHTUKOATYJISHTOB (HaAIpH-
Mep, reraprHa) WK UUTpaTa HaTpHsi, KOTOPBIN 0CaXIaeT HOHU3UPOBAHHbBINA Kallb-
IU. ITO CBOMCTBO LIUTpATa HATPUS MCIOIB3YIOT B JIOHOPCKOM JEJE, BCIEICTBUE
4ero KOHCEPBUPOBAHHAS KPOBB TEPSIET CIIOCOOHOCTh CBEPTHIBATHCHA.

3HaHWE CUCTEMBI F€MOCTAa3a, €€ 3BEHbEB BAYXKHO JJISI TPAKTUUECKOM JIESITEIb-

HOCTH Bpaya.

3.2. IlonsiTHe 0 MPOTUBOCBEPTHIBAIONIUX cUcTeMax KpoBHu. [IpeacraBienne
0 MPUHIUINAX UX (PYHKIIMOHUPOBAHUSA

HecMoTpst Ha TO, 4TO B LUPKYJISILIUM UMEIOTCS BCe (PAKTOpPbI, HEOOXOAUMBIE
1J11 00pazoBaHusl TpOMOA, B €CTECTBEHHBIX YCIOBUSAX MPHU LIETOCTH COCYAOB KPOBb
octaercd XuAKOWM. BHe MOBpexIeHHs COCyI0B MNPOTUBOCBEPTHIBAIOIIME MeEXa-
HU3Mbl JIOMMHHUPYIOT HaJ{ CBEPTHIBAIOIIMMM, YTO MPEAOTBpAILAET CIIOHTAaHHOE
BHYTPHUCOCYAUCTOE TPOMOOOOpa30BaHuUE.

XKunkoe cocTosiHEE KPOBH MOAJIEPKUBAETCA HECKOIBKUMHU MEXaHU3MaMU:

1) rmagkasi MOBEPXHOCTh SHAOTENHS COCY/IOB;

2) OTpHLATEIbHBIN 3apsi/i CTEHKU COCYJI0B U (DOPMEHHBIX 3JIEMEHTOB KPOBH,
32 CYET YEro OHU B3aUMHO OTTAJIKUBAIOTCS;

3) CHHTE3 dHJOTEINEM COCYI0B OJJHOTO U3 MPOCTATIAHIMHOB — IPOCTALUK-
JMHA, KOTOPBIN SBISETCS MOIIHBIM HHTHOUTOPOM aATre3UH U arperamuu TpoMOoIu-
ToB. CHHTE3 MIPOCTAlMKINHA YCHWINBAETCSA IIPU CTPECCce, MO BIUSHUEM OpajuKu-
HUHA, TpoMOnHa. CHI)KEHHE WK yTpaTa MPOAYKIUY MPOCTALUKINHA YYaCTKOM H-
JOTEIHUSI MOXKET OBbITh OJJTHOM M3 MPUUYUH arperaluu TpoMOOIMTOB U MPUBOAUTH K
o0pa30BaHUIO TPOMOA;

4) cnocoOHOCTb HHAOTENNS CUHTE3UPOBATh U (PUKCUPOBATH AaHTUTPOMOUH
III (A TII), MolHEeHIIINI aHTUKOATYJISIHT, KO(akTopa remnapuHa;

5) B SHAOTENHAIBHBIX KIETKaX 00pa3yeTcsl OKCHJA a30Ta, KOTOPbIMA ydacT-
BYET B PETYJIALMH COCYIUCTOIO TOHYCa, pacciadiisis rJIagKOMBIIIEYHbIE KIETKH CO-
CYJOB, YTHETAET aJre3uio U arperaunuio tpomoouutos. Ero adpdexr ycunupaercs
B3aUMOJIEUCTBUEM C MPOCTALUKINHOM;

6) renapuHONOOOHBIE COEAMHEHUS SHAOTENNS YCHINBAIOT AKTUBHOCTD aH-
tutpom6una IlI;

7) Hanu4ue 3KTOPH3UMOB, CUHTE3UPYEMbIX 3HIO0TenueM (Harnpumep, Alldaza
pacmerisier AJ/I® TpoMOOIUTOB, YTO YTHETAET arperaiiio KPOBSHbIX IIACTHHOK);
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8) HopmaibHOE cojepKaHHue TPOMOOITMTOB, BBIMOJHSIONIUX TPODUUISCKYIO
POJIb JUIs SHJIOTENHSI COCY/I0B;

Q) KJETKM PETUKYJIOIHIOTEIHAIBHOW CHUCTEMBI TMOTJIOMIAIOT TPOMOUH
TJ1a3MbI KPOBH;

10) Ha CTEHKE COCY0B UMEETCSI TOHKHUH CJI0M pacTBOpUMOTro (hrubprHa, KOTO-
pBIii aIcopOUpyeT CIIOHTAHHO aKTUBUPOBAHHbBIE (DAKTOPHI CBEPTHIBAHUS, OCOOEHHO
TPOMOUH;

11) Hannuue GUOPUHONUTHIECKOTO 3B€HA CHCTEMBI T€MOCTa3a;

12) nocTosiHHOE MPUCYTCTBUE B KPOBU HEKOTOPOTO KOJUUYECTBA MPOTUBOCBEP-
TBHIBAIOIIHNX BEUIECTB, MOMYYHBIINX HA3BAHUE «ECTECTBEHHBIE aHTHKOATYJISTHTHD.

EcTecTBeHHbIE aHTHUKOATYJISHTBI NETSATCS Ha NMEPBUYHbIE U BTOPHYHbBIE.
IlepBUYHBbIE AHTHKOATYJISTHTBI BCET/Ia PUCYTCTBYIOT B IUPKYJISAIUH, IPEAOTBpPaA-
masi CIIOHTaHHOE BHYTPUCOCYIUCTOE TPOoMOO0Opa3zoBaHue U (GOPMHUPYIOT TIEPBYIO
MPOTUBOCBEPTHIBAIOIIYIO CHCTEMY. BTOpHYHbIe AHTHKOATYJISIHTBI 00Pa3yroTCs B
pe3ynbTaTe MPOTEOJUTUYECKOTO paciieruieHusi (akTOpOB CBEPTHIBAHHUS KPOBU B
npotecce GopMUpOBaHUS U pacTBOpeHUs pruOpuHoBOro cryctka. OHu GopMUPYIOT
BTOPYIO TPOTHUBOCBEPTHIBAIOIIYIO CHCTEMY. POJb BTOPUYHBIX aHTUKOATYJISHTOB
CBOJIUTCS] K OTPAHUYEHHUIO BHYTPUCOCYAUCTOTO CBEPTHIBAHMSI KPOBU M PacCpOCTpa-
HEHUs TpoMmOa 1o cocyjaM MpHU MOBPEXKACHUU COCyAa. 3a CYUET 3TOT0 B HOPME IIPO-
[IECC KOAryJSAIUUA OTPAaHUYMBACTCS TOJBKO 30HON MOBPEKIACHHS COCYIOB U TKaHEU
U HE PaclpOCTPaHSIETCs] Ha BECh KPOBOTOK.

AHTHKOATYJISSHTBHI TIO JISWCTBHUIO YCIIOBHO JIEISATCS HA TPH TPYIIIIHL:

1) obnagaromme aHTUTPOMOOIUIACTUYECKMM M aHTUIIPOTPOMOMHAZHBIM

CBOMCTBOM (aHTUTPOMOOIIIIACTHHBI);

2) cBsI3BIBAIOIIME TPOMOWH (AHTUTPOMOUHBI);

3) mpenynpexaarontue nepexos pudpuHOoreHa B GuOprH (MHTUOUTOPHI ca-
MocOopku ubpurHa).

K anTuTpOoMOOTUITaACTHHAM OTHOCST HHTHOUTOP BHEIIHETO ITyTH CBEPTHIBAHUS
(TFPI), xoTophlii mpemoTBpamacT 0Opa3oBaHHE MPOTPOMOMHA3BI 10 BHEIIHEMY
myTH, nHaKTUBUpYs Ylla.

OaHUM 13 BEeIyIIMX MEPBUYHBIX aHTUKOATYJISTHTOB — AHTUTPOMOWHOB SIBJISI-
ercst 6enox anTuTpomOuu IIl, cuaTe3npyemblii SJHIOTETNEM U KJIIETKAMU TICUCHHU.
On gopmupyet 10 75 % aHTUKOATYJISHTHON aKTUBHOCTH I1a3Mbl. A II1 mpuHuMaeT
aKTUBHOE yyacTue B MHAaKTUBaLuu TpoMOuHa u paktopoB Vlla, 1Xa, Xa, Xla, Xlla.
MexaHu3M MHAKTUBaLMK nocpeacTBOM aHTuTpoMOuHa III coctouT B 06pazoBanumn
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KOMIUIEKCa, B KOTOPOM MPOUCXOJUT HEOOpaTUMOE COEIMHEHUE MOJIEKYJIbl TPOM-
Oouna 1 MosiekyJibl antTutTpomOuHa 1. Cauxenue yposust antutpom6Ouna Il cBuae-
TEJNbCTBYET O PUCKE BO3HUKHOBEHMS TPOMO03a.

A I sBasieTcs koakTopoM erie OJHOTO MEPBUYHOTO aHTUKOATYJISTHTa — re-
napuHa, NPoAyKTa JerpaHysiuu 0a30()HIIOB U TYYHBIX KIETOK, B 00pa3yeT ¢ HUM
KOMILIEKC. B ciyyae 3HauuTeNbHOr0 CHUKEHUs ypoBHA aHTuTpoMOuHa I11 remapun
IIOYTH HE OKA3bIBAET CBOET0 AHTHKOATYJISIHTHOTO JEHCTBHS. 3a CUET rerapuHa MeJi-
JIeHHasl THAKTUBALMs PakTOpoB cBepThIBaHUS aHTUTpoMOUHOM |l mpeBpaiiaercs B
IIPAKTUYECKH MTHOBEHHYIO PEAKLIUIO.

HNuruburopamu, OJ0KUPYIOIMIMMHU 00pa3oBaHuE KPOBSIHOM MPOTPOMOUHA3BI,
sBistorcs Butamud K-3aBucumeie mporeunbl C um S (PrC, PrS), koropsie cunte-
3UPYIOTCA B IEUYEHU, U OEJIOK TPOMOOMOYJIMH, CUHTE3UpYyeMbIi sHa0TenreM. [lon
BO3/IeiiCTBEM TPOMOOMOTyJIMHA U CBA3aHHOIO ¢ HUM TpoMOuHa PrC nepexonut B
aktuBHOE coctosiHue (PrCa), uemy crnoco6ctByeT kodakTop PrS, KoTophlil Tak ke
aktuBHupyetcs TpoMOuHoM. PrCa paspesaer nononam akropsr Va u VIlla u tem
caMbIM MPENIATCTBYET 00pa30BaHUIO MPOTPOMOMHA3BI IO BHYTPEHHEMY IyTH. Ta-
KM 00pa3oM, IIPU CIIOHTAHHOM O0Opa30BaHWUU HEOOJBIINX KOJUYECTB TPOMOWHA,
aKTUBHUPYETCS HE TOJIBKO CBEPTHIBAHUE, HO M MPOTUBOCBEPTHIBAOLIUE MPOTEUHBI C
U S, pe3Ko TOPMO3AIINE MMO3IHUE PEaKIMU CBEPThIBAHUS KPOBH, OJaroaaps uemy
CIIOHTaHHOE TpoMOooOpazoBanue Onokupyercs. Jepuuut nporenna C conpoBOK-
JaeTCsl HAKJIOHHOCTBIO K TPOMOO03aM.

Nuruburopom tpoMbOuHa, daktopoB 1Xa, Xla, Xlla u miasmuna ciayxur
01- aHTUTpUNCUH. CnadbiM MHTHOUTOPOM TPOMOMHA, KAJUTMKPEUHA U IIa3MUHA
ABJIAETCS O2-MAKPOIJIO0YJINH.

BropuuHbsiMu aHTHKOATyJISTHTAMU SIBIISIIOTCS TaK Ha3bIBaeMble «OTpabOTaH-
HbIe» (DAKTOPBI CBEPTHIBAHMSI KPOBH, IPOAYKTHI JIeTpajaliii mpoTpomMOuHa, hGudpu-
HoreHa u (pudpuHa, 001a1al0IIMe aHTUATPETAlIMOHHBIM U POTUBOCBEPTHIBAIOIIUM
CBOWCTBOM. BaxkHeuure u3 HUX:

AHTUTPpOMOUH | — GUOpUH, OH aIcCOPOUPYET U UHAKTUBUPYET TPOMOUH.

P — npoxykTsl Aerpaganuu GuOprHa o0Opa3yoTcs BCaeACTBHE EepMeH-
TaTUBHOTO (prOpuHOIIN3a, IEUCTBYIOT KaK aHTUTPOMOMHOBBIE, aHTUIIOJIUMEPHU3YIO-
e (MHruOUTOpHI COOpKU (GUOPUHA) U aHTUATPETAHTHBIE (PaKTOPHI.

®akrop Va (metadakrop V) nociue yyactus B CBEPTbIBAHUHM HAUWHAET UH-
ruOupoBaTh MpEeBpalIeHHE MPOTPOMOUHA B TPOMOUH.

dakrop Xla (Meradakrop XI) nmocie Baumonetictus ¢ pakropom XII u
IX tropmosur ¢pakrop XII.
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Bropas npoTuBOCBEPTHIBAKOIIAS] CUCTEMA SIBJISIETCS] «aBapUMHOW» U OTPaHU-
YUBAET pacrnpocTpanenue Tpomba. HeoOXo1uMo OTMETUTH, YTO B MPOLIECCE CBEP-
THIBaHUsl YBEJINYMBACTCSI aKTUBHOCTD Y IIEPBUYHBIX aHTUKOATYJISIHTOB.

CaepTbiBaroliiias, MPOTUBOCBEPTHIBaIOIAs U (HUOPUHOIUTHYECKAS] CUCTEMBI
KPOBU — OJIMH U3 CAMBIX CJIOKHBIX MEXaHU3MOB (DYHKIIMOHUPOBAHUSI B3aUMOCBSI-
3aHHBIX, B3AMMOAKTUBUPYIOIINX U B3aUMOOOTPAHUYHMBAIOIINX TTPOIIECCOB, CIIOKHUB-
HIMXCA B XOJI€ SBOJIIOLIUH, U3yUYEHUE KOTOPOTO IIPOAOJIKAETCS A0 CUX nop. Tepares-
TUYECKAs] KOPPEKIUS HAPYIICHHUI 3TUX CUCTEM U B HACTOSIIIEE BPEMSI PEICTABIISIET

0OJIbIIIE TPYAHOCTH.

3.3. I'pynnbl KPoBM KAaK NMPOSIBJIEHUSI HMMYHHOI crieM(pUIHOCTH
opranuszma. PasHoBuaHoOCTH cucTeM rpynn Kposu (AB0, pe3yc-npuHaJIe;KHOCTD),
HX 3HAYeHHe VI KIMHUYEeCKON NMPaKTHKH

YueHue o rpymmax KpoBH BO3HUKIIO U3 MOTPEOHOCTEH KIMHUYCCKOU MEJIH-
IHUHBL. B UCTOpUM HEMAJIO CITy4YaeB, KOrJa YEIOBEKY MBITAUINCH MEPETUTh KPOBb OT
JIPYroro 4ejoBeKa WK Aa)e >KMBOTHBIX. C OTKpbITHEM BEHCKUM BpauoM Kapiom
Jlanamrerinepom (puc. 24) B 1900 rogy rpynn KpoBH CTajlO MOHSATHO, IOYEMY B
OJIHUX CITydasx TpaHC()y3uH KPOBHU MPOXOAT YCIEITHO, a B IPYTUX 3aKaHUYUBAIOTCS
Tparudecku njsi 6osnbHOro. K. Jlanmmrelinep BrepBbie OOHApYXWII, YTO IIa3Ma
KpPOBU OJTHUX JIFOICH CrTOCOOHA arryIfOTUHUPOBATH (CKIEUBATH) SPUTPOLUTHI APYTHX
aoJed. JTo sBJIeHUE ObUIO HAa3BaHO M30reMarriioTHHAIMEl. B ocHOBE ee JexHuT
HaJIM4Kie Ha MeMOpaHe SPUTPOIMTOB aHTUTEHOB, HA3BAHHBIX arTJIIOTUHOTeHaMu. B
HacTosiiee Bpems n3BectHO okoiio 300 AI', koTopble 0ObEIUHEHBI B 23 T€HETHYE-
CKH KOHTPOJMPYEMbBIE CUCTEMBI IPYIIN KpOBH. [1epBOii U3 OTKPBITHIX CUCTEM U BaXK-
HEeWIlenl sl KIMHUYECKOW MpakTuku siBnsgercs cucremMa ABO. Al sputrponuton
ATOM cucTeMbl 0003HauaroTcs OykBamMu A M B, a B ria3me npucyTCTBYIOT MPUPOI-
HbIE aHTUTEJIA, WK arTJIIOTUHUHBI, UMEHYEMBIX o U 3. ATTIIOTHHAIUS SPUTPOLIUTOB
BO3MO>KHA JIMIIb B TOM CITy4ae, €CJId BCTPEYAIOTCSI OAHOMMEHHbIE aITJIIOTUHOTEH U
arrJarOTUHUH: A M 0, B 1 .

ATTIIIOTUHUHBI SBIISIOTCS TPUPOAHBIMU (€CTECTBEHHBIMU) aHTUTEIAMH, I10-
TOMY YTO OHU MPUCYTCTBYIOT B KPOBU BHE 3aBUCUMOCTH OT CIIENUATIBHON UMMYHHU-
3allMM OpraHU3Ma YeJoBeKa M, KakK MpaBuiio, oTHociTcs K |gM. ArrmoTHHUHBI
UMEIOT IIEHTPHI CBS3BIBAHMSI, IOATOMY OJHA MOJIEKYJla arrIFOTHHUHA CITIOCOOHA 00-
pa3oBaTh MOCTUK MEXy 3puUTpounTamu. [Ipyu 3TOM KaxIplil U3 S3pUTPOLUTOB MO-
JKET TIPU yYaCTUU arTIIOTUHUHOB CBSI3aTHCS C COCETHUM SPUTPOILIUTOM, Oraromaps
yeMy BO3HHMKAET KOHTJIOMepaT (arriitoTUHAT) S3PUTPOIIUTOB (puc. 25).
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Puc. 24. Kapn Jlanamreitnep

Puc. 25. ArrmoTuHanys 3puTPOIMTOB (CXeMa)

Kpome arrmoTHHMHOB, B IUIa3Me€ KPOBH MNPU HUMMYHH3AIUU A- WiH
B-anTurenom (Hampumep, Npu MepeIMBaHUA HECOBMECTUMOM KPOBH) MOSBIISIOTCS
HMMYHHbIE€ aHTHTeJa — reMoJim3nHbl. OHu oTHOCcATCS K Kiaccy 1gG. Ux Takxe
JIBa BHJIa, U X 0003HAYAIOT, KaK W arriiOTHHUHBI, OykBamu o u . [Ipu BcTpeue
OJTHOMMEHHBIX arrIFOTHHOTCHAa M T'eMOJHU3WHA HACTYMaeT TeMOJIH3 dPUTPOIUTOB.
JleficTBrEe reMoJIM3MHOB NposiBisieTcs npu temneparype 37-40 rpagycos Llenbcus,
MI03TOMY IPH JIAOOPATOPHOM OMPEICTICHUH TPYIIBI KPOBU MTPH KOMHATHOM TeMITe-
paTtype MOKHO YBHJETh arrfiOTUHAIUIO, & TEMOJIU3 SPUTPOIIUTOB HE IPOUCXOMIMT.
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OpnHako B IEJIOCTHOM OpraHU3Me pa3BUBAETCS HE TOJBKO arrjilOTUHALMS, HO U re-
MOJIM3, YTO MPUBOJUT K FeMOTPaHC()Y3MOHHOMY IIOKY U MOXET ObITh MPUUYHUHON
CMEPTHU peuuIieHTa. B mnasme iroJield Takke UMEIOTCS aHTHAITIIOTUHUHBI — 3TO
MOKUHYBIIINE YPUTPOLUT U TKAHU arrJIFOTUHOTCHBI.

Anturensl cucteMbl ABO Ha MemOpaHe spuTpouuToB GOPMUPYIOTCS B paH-
HEM 3MOpHOreHe3e U COXPAHAIOTCS B TEYEHHE BCEW JKU3HU. DTO MYKOIOIHCcaxa-
puel, cocrosmue u3 15 % nentunos u 85 % yrineBooB.

ArrmotruHoreHsl A U B cyllecTByIOT B pa3HbIX amuiocnenuuueckux Bapu-
aHTax, pa3MYyarolINXCcs M0 CBOEMY CTPOCHHIO M AHTUT€HHOW aKTUBHOCTH. BoJb-
HIMHCTBO U3 3TUX BapuaHToB Al' momyumiio nuudpooe odbo3nauenue (A1, Az, Az u
T.4. 1 B1, B2 1 T.11.). Uem OosbItie OPSIKOBBIA HOMEP arriitOTHHOTEHA, TEM MEHb-
IIY}0 UIMMYHOT'€HHYIO aKTUBHOCTb (CITOCOOHOCTH K arryilOTUHALUMY MPY B3aUMO/1eH-
CTBUU C OJHOMMEHHBIMU AHTUTEJIAMHU) OH MPOSBIAET. DTa OCOOCHHOCTh MOMKET
OBITh MPUYMHON HEMPABWIHHOTO OMPEIeNICHUs TPYMIbI KPOBU (HApUMeEp, JIMIa ¢
aHTUreHaMu A3 MOTYT OBITh OIIMOOYHO OTHECEHBI K rpyriie (), 4To MOXKET NpuBe-
CTH K NI€PEJIMBAHUIO0 HECOBMECTUMBIX KOMIIOHEHTOB KPOBHU.

Tak kaK B KpOBU OJHOTO U TOTO K€ YETOBEKA HE MOXKET ObITh OJTHOMMEHHBIX
arrJIlOTUHOTEHOB U arryIlOTUHUHOB (B IPOTUBHOM Cydae MPOMCXOAMIO Obl Macco-
BO€ CKJIEMBAHHE DJPUTPOIMTOB) BO3MOXKHBI OCHOBHBIE 4 KOMOWHAIMUA WITH
4 rpynubi kpoBu no cucreme ABO: 1(0) — ap; IIIA) — AB; LLI(B) — Ba; IV(AB) —
AB (a6 4).

Tabnuya 4
I'pynnsl kpoBu no cucreme AB0

I'pynna xposu

AHTHUTCHBI SpUTPOLUTOB

AnTHTENA T1a3MBl

o cucteme ABO (arrIrOTHHOTCHBI) (arrTrOTHHUHBI)
| 0 (aHTUTEHOB HET) oauf
I A B
Il B o
v AuB AHTUTEI HET

OpaHako, Ha COBPEMEHHOM 3Tale Pa3BUTHUS HAYKU BBISICHEHO, UTO CYIIECTBYET
elle OJIMH aHTUreH H, KOTOpbIi sIBIISIETCS NMPEAIIECTBEHHUKOM aHTUIeHOB A U B.
YacTh 4en0BEYECKUX HIPUTPOLIUTOB, OCOOCHHO Y JIUI] ¢ TPYyNIoil KpoBu 0, HECeT 3TOT
AT, KOTOpBI HAXOAUTCS HAa TTOBEPXHOCTH KJIETOUHBIX MEMOpaH, a TakXKe MpPUCyT-
CTBYET B KQ4ECTBE CKPBITOM JETEPMUHAHTBI HA KJIETKAX JIIOAEH rpynn Kposu A, B
u AB. [Toatomy cucremy ABO nHorna Ha3zsiBatoT cucremoii ABH.

KoHueHTpaus arriatoTHHOIEHOB Ha MOBEPXHOCTH MEMOpaHbl 3pUTPOLIMTOB
BeJIMKA. Tak, OAWH JpUTPOLUT Tpynmbl KpoBU Ai comepxutr oT 900 000 mo
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1700 000 aHTUT€HHBIX AETEPMUHAHT, UJIU PELICITOPOB K OJJHOMMEHHBIM arrItOTHHU-
HaM. C yBeTMYCHHUEM MOPSAKOBOTO HOMEpA arrjitoOTUHOTEHA YUCIIO TaKUX JETEPMHU-
HAHT yMeHbInaeTcs. Dpurpouut rpynmnsl Az umeer 250 000-260 000 aHTHUreHHBIX
JETEPMHUHAHT, YTO OOBSICHSAET MEHBIIYI0 aKTUBHOCTh 3TOTO arTJIlOTUHOT€HA.

Jlns pemieHus Bonpoca 0 COBMECTUMOCTHU I'pyNI KPOBU JI0 HEJJABHETO Bpe-
MEHH TI0JIb30BAJIUCH CIAEAYIOUTUM MIPABUIIOM: CpeJla pEIIUITUEHTA T0KHA ObITh MPU-
rOJIHA JUIsl )KU3HU SPUTPOLUTOB JOHOPA. Takou cpenou sIBIseTcs I1a3Ma, Clie10Ba-
TEJIbHO, Y PEIUIIMEHTA CJICIYeT YUUTHIBATh arrIIOTUHUHBI U T€MOJIM3UHBI, HAX 0151~
1Mecs B M1a3Me, a y JOHOpa — arriIl0TUHOTEHBI, COJIEPKaIUECs B 3PUTPOLIUTAX.

Oputpouutsl | rpymnmbel He coaep:kar aHTUreHoB A u B, cinenoBarenbHO,
KpOBb | TpyIIIbI TEOPETUUECKM COBMECTHMA CO BCEMHU APYTMMHU IpyINamMu KPOBH,
MOATOMY YeJIOBEKa, UMEIOIIETOo | rpymnmy KpoBH, YCIIOBHO HA3bIBAIOT «YHUBEPCAJIb-
HBIM JOHOPOM». BMecTe ¢ Tem miazma (ceiBopoTKa) [V rpymnmbsl KpoBH, TaK KaK HE
COJICPKUT O U 3 arrJIFOTUHUHOB, HE JIOJKHA JaBaTh PEAKIUM arrjlOTUHAIMU MPU
CMEIIMBAHUU C IPUTPOIUTAMHU JHO0O0U TPyIIIBl KPOBH, TOATOMY Jito i ¢ |V rpymmoit
KPOBH TOJIYYHJIM YCJIOBHOE Ha3BaHHUE «YHUBepPCAJbHbIHpenmunuenT». OqHako y
aun [ rpynnel kpoBu antureH H nocrynen aerictBuro antu-H-aHTHTEN, KOTOpBIE
JOBOJIbHO YacTo BcTpeuaroTes y itozeit co |l u IV rpynnaMu kpoBu 1 OTHOCUTENIBHO
peako y iuil ¢ |l rpynmoit. 310 00CTOSITEHCTBO MOXKET MOCTYKUTh TPUIMHOM Te-
MOTpaHC(Y3UOHHBIX OCJOKHEHUU TMpU TMepeauBaHUU (HOPMEHHBIX HIEMEHTOB
| rpynmel moasiM ¢ apyroit rpynnoii kposu. [loaTromy B HacTosiiee Bpems, 3a pel-
KUM UCKIIIOYEHUEM, MEPETUBAIOT TOJBKO OAHOTPYIIIHYIO KPOBB, a €IIE Yallle s
MEPEIMBAHUI UCIIOJIB3YIOT KOMIIOHEHTHI KPOBH.

[ToueMy >ke Mpu penieHnH BONMpoca 0 COBMECTUMOCTH paHee HEe MPUHUMAIH B
pacyeT arrIiOTUHUHBI U TEMOJIU3UHBI TIOHOPa? DTO OOBSICHAETCS TEM, YTO arriioTH-
HUHBI U TEMOJIM3UHBI JOHOPA MPHU MEpeIUBaHUU HEOONBIINX 103 KPOBU PA3BOMST B
00JbIIOM 00BEME TUTa3Mbl PELMITUEHTA, KPOME TOTO, OHU CBSI3BIBAIOTCS €r0 aHTHA-
ITJIOTUHUHAMU, I03TOMY HE JOJKHBI IPEJICTABIISITh ONACHOCTH JIJISl 3PUTPOIIUTOB.

BTopoii 10 3HAUMMOCTH CHUCTEMOW AHTUT€HOB SPUTPOLIMTOB SIBIIAETCS CH-
crema pesyc-paxropa (Rh). K. Jlanmretinep u A. Bunep (1940) (puc. 26) o6Hapy-
KWJIHA B OPUTPOLIMTAX 00€3bsIHBI MaKaky pe3yca Al', Ha3BaHHBIN UMH pe3yc-(HaKTo-
pom. B nanpHeliiiemM okazanoch, YTO IpUOIU3UTENBHO Y 85 % mrozaeit 6enoil pacel
takxke uMeeTcst 3ToT Al Takux mrojel Ha3bIBAIOT pe3yc-mojoKuTeabHbIMU (RhY).
[Tpumepno 15 % mroneit B EBpornie 1 Amepuike He umeroT 3toro AI' — oHu pesyc-
orpurareiasasie (Rh7).
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Puc. 26. Anexcannp Bunep

Pesyc-dakrop — cnoxxnas cucrema, BKIoyaromias 6onee 50 aHTUTeHOB, 000-
3HayaeMbIX [UppamMu, OykBaMu U cuMBosiaMu. Hanbompliee npakTuyeckoe 3Haue-
HUE JUJI MEAULIMHBI UMEIOT 00J1a/1atoIie MOBBIIIEHHBIMA UMMYHOTE€HHBIMU CBOM-
ctBamu Al': D, C, ¢, E, e. Pesyc-anturen tuna D Bctpeuaercs y 85 % nmroaeit. AH-
tureH C BcTpeuaercst npuMepHo y 70 %, anturen E — npumepno y 30 % eBponeou-
J0B. YacTo UCIONb3yeMble TEPMUHbBI «PE3yC-TIOJI0KUTEIbHBIN U «pe3yc- OTpHIla-
TEIbHBII» OTHOCATCS TOJIBKO, COOTBETCTBEHHO, K HAJIMYHUIO UM OTCYTCTBUIO AHTH-
reHa D, obnanaroniero Hau0oJblliet UMMYHOT€HHOCTBIO. TeM He MeHee, apyrue Al
3TOW CUCTEMBI I'PYIIIBI KPOBHU TaKXKe SIBISIOTCA KIMHUYECKH 3HauyuMbIiMu. [lpn
OTpeIEICHUH pe3yc-(PpakTopa JOHOPOB, KpoMe aHTUureHa D, onpeaensoT emeé Hanu-
yre antureHoB C u E. Rh™ qoHOpamu c4MTaroTcs TOJBKO T€, Y KOTO OTCYTCTBYIOT U
atu AT (T.e. umerot tun ddccee), Tak kak anturenbl C 1 E XOTh B MEHEe BBIPAKCHHOM
CTEIIEHH, HO TOKE CIIOCOOHBI BBI3bIBATH MMMYHOJIOTHUECKYIO PEaKUIO Py HOMaaa-
HUU B OpPraHusM, B KoTopoM 3tu Al' orcyTcTBYy10T. [lIoMHMO CBOEH poJi B mepenu-
BaHUM KPOBH, I'PYTIIIbI KPOBH CUCTEMBI pe3yc-(hakTopa, B YaCTHOCTH, aHTUTeH D, sB-
JISIeTCSL BAKHON MPUUMHON T€MOJUTUYECKON OOJIE3HHU I1J10/1a U HOBOPOXKAEHHBIX.

Cucrtema pe3yc He UMEET €CTECTBEHHbBIX OJIHOMMEHHBIX arrIlOTUHUHOB (aH-
tuten k Rh-pakropy). Auturena k Rh-dakropy mosiBiisitorcst Kak MIMMYHHBIH OTBET
opraHu3Ma rpu nepeiuBanun Rh+ kposu B opranusm Rh™ yenoBeka wiu mnpu TpaHc-
miatieHTapHoM nomnajganuu Al'. Onu otHocsTCS K M (1pu nepBUYHOM pe3yc-KOH-
dbaukre) u 1gG (ipu MOBTOPHBIX CITydasix).
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Pe3yc-daxrop nepenaercs mo HacineacTy. Ecim sxxenmmaa Rh™, a myskurna Rh,
TO IO MOKET YHACJIEA0BATh pe3yc-(haKTop OTIia, ¥ TOrAa MaTh U IO OYIyT HECOB-
mectuMbl 10 Rh-akropy. Al™ pesyc-dakropa, MpoHHKasi B KPOBb MAaTE€PH, PUBOJISAT K
o0pazoBaHuiO aHTUTEN. [IpOHKKAs B KPOBb ILIO/A, AHTUTENA BHI3BIBAIOT arrjIIOTHHA-
MO ¥ TEMOJIU3 SPUTPOLIMTOB. BOo3HUKAET pe3yc-KOH(IIUKT U, KaK CJICJCTBHE, TeMOJIH-
THYECKast 00JI€3Hb HIIH JayKe THOeIb m1o1a. Pe3yc-KOHMIMKT IPOUCXOAUT HE Y KK IO
Rh™ sxenmmnbl, 6epemenHoi o Rh*™ My kuuHbI, HO J1r00ast M3 HUX — B TPYIINE PUCKA.

Tak »xe BbAEISAIOT HambOosee mMmMmyHorenunoie cucremsl: Kell (Yemmano),
MNSs, JTrotepan (Lu), JIetouc (Le), Jaddu (Fy) u Kuna (JK) u ap. (tada. 5). Dtu
CHCTEMbI AaHTUT'CHOB YUMTHIBAIOTCS B CYJACOHON MEAMIIUHE IS YCTAHOBICHHS OT-

LIOBCTBA M MHOT' /1A IIPY NIEPEJIMBAHUU KPOBHU U TPAHCIUIAHTALIMM OPTAHOB U TKAHEM.

Tabauya 5
HasBanue ArITJIOTHHOT €HbI I'pynnel KpoBH
CHCTeMBbI
ABO ABO 0(I) — 34%. A (IT) — 36%, B(III) —
22%, AB(IV) — 8%
Rh-Hr Rhy th’ th” Rh™ (85%) rh™ (15%)
Hry hr' hr” Hr™ (84%) hr™(16%)
MxSs MxSg M (30%) »(20%) My (50%)
Kean-Yemnrano Kk K™ (10%) k (90%)

Kumn Ik, Tk, Tk (75%) Tk (25%)
Hadgdn Fyv. Fw Fy™ (65%) Fy (35%)
JIpronc Le, Ley Le™ (94%) Le (6%)

Jrotepan Lu, Lu, Lu (8%) Lu (92%)
®akTop-—p P P (80%) P™(20%)

Taxum o6pa3om, Ha SPUTPOLUTE HAXOIUTCS MHOKECTBO aHTUT€HOB, OIpeie-
JSIFOIIUX WX CHeUPUIHOCTE (puc. 27).
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Puc. 27. Monens MeMOpaHbI SpUTPOIIATA CO BCTPOCHHBIMU MOJICKYJIAMH TPYIIIT KPOBH
Pa3HBIX CUCTEM

B coBpeMeHHOI MeauIiHe TIepeMBaHUE LEIBHONW KPOBU OrpaHuyeHo. [axe
IIPY MAacCCUBHOW KPOBOIIOTEPE PEKOMEHAYIOT BJIMBATh IUIa3My M JOIOJHHUTEIBHO
SpUTpOLIUTApHYIO Maccy. [lepenBanue KpOBH U €€ KOMIIOHEHTOB PETJIAMEHTHUPYETCS
[Tpukazom Munucrepcrsa 3apaBooxpanenus P® ot 2 ampens 2013 r. Ne 1831 «O06
YTBEPKJICHUH MPABUJI KJIMHUYECKOTO UCIIOJIb30BaHUs JOHOPCKOM KPOBH U (WJIN) €€
KOMITOHEHTOB». COIJIaCHO 3TOMY IIPUKa3y, OCHOBHBIMH IMpaBUJIaMU (32 UCKIIIOYE-
HUEM DKCTPEHHBIX CIy4aeB, OTOBOPEHHBIX B IIPUKA3E) SBIISAIOTCS:

1. Jna nepenuBaHusi HEOOXOIMMO UCIOIB30BATh OJTHOTPYIITHYIO KPOBb.

2. TlepenuBaioT KpoBb COBMECTHUMYIO O pe3yc-pakropy. Henb3s nepenu-
BaTh 3PUTPOLUTHI PE3YC-TOJIOKUTEIBHOTO TOHOPA PE3YyC-OTPULIATEIBHOMY pPELU-
MTUECHTY.

3. Ilepen mepenuBaHuMeM KpOBU O0S3aTEIBHO MOBTOPHO OIPENEISeTCS
rpynma, pe3yc-GpakTop KpoBU JIOHOPA U PELUIUEHTa, TPU HEOOXOAUMOCTH U APY-
rve rpynnbl aHTUT€HOB 3PUTPOLIMTOB, MPOBOAUTCA MPOOA HA MHIMBHUAYAIbHYIO
COBMECTUMOCTH M OHoIoruyeckas mnpooa.

OTBETCTBEHHOCTH 32 MEPEIMBAHNE KPOBU BCET1a HECET Bpay!
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4. ®PU3NO0JIOI'UsI KPOBOOBPAIILIEHUSA
4.1. Cepaeynasi MbILIILIA U €€ CBOIICTBA

Cepate sSBISIETCS TMOJBIM OPTaHOM, OOpPa30BAaHHBIM YETHIPHMS MOJIOCTSIMU
(kamMepamu): JIEBbIM U MIPABbIM MPEACEPAUSIMU U JIEBBIM U MPABBIM KEIyJ0UKaMHU.
[Ipencepaus u )KeMyI0YKH C KOKIOW CTOPOHBI COSTMHEHBI MEXITy COOOH, a TakkKe
HMMEIOT BXO/Ibl U BBIXObI B KPOBSIHOE PYCJIO (COCYAUCTYIO CUCTEMY), IO KOTOPOMY
JBIKETCS KpOBb (puc. 28). B Tabnuie 6 nmpeacTaBieHsl COCY/IbI, COOOMIAIOMNECS C

CepIeM.

AOPTA

BEPXHHA
TMOJIAA BEHA

_ TETOUHAS
APTEPHSL

" JIEBOE
MPEICEPAHE

JIEBBII
AKETYTOYEK

IMPABOE
NPEICEPIHE

MPABBIIi
JKEJIVIOUEK

MEAZKE.TYJOUYKOBAA
MNEPETOPOIKA

Puc. 28. O6mee ctpoenue cepaua. Mcmounux: https://www.pinterest.ru/pin/626211523170824377/

Tabnuya 6
Cocyabl, coobmawnuecs ¢ cepamnemM
CrneBa Cnpasa
[Ipencepaue (Bxoa) | NErovyHble BEHBI, HUOKHSISI ¥ BEpXHSS ToJas BEHBI,
apTepHualibHas KpOBb BEHO3Hasl KPOBb
XKenynouek (BbIxom) | aopTa, apTepHalibHas KPOBb | JIETOYHAsS apTepHsi, BEHO3HAs KPOBb

Jlist co3manust pa3HUILBI IaBJIEHUS B KaMepax cep/ila B pa3ndHbie (as3bl ero
COKpAILIEHUA CTyKaT CIEeHaIbHbIEC IEPErOPOJAKH — KJIallaHbl, KOTOPBIEC KPEMATCS KO

BHYTPEHHEW MOBEPXHOCTHU CEPALIA.
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Crnpasa:

- TpEXCTBOPYATHIN MPEACEePIHO-KETYI0YKOBBIN KianaH (TPUKYCIUIaTbHbBIN,
Jat. CUSPIS — CTBOPKA);

- IyJIbMOHAJIBHBIN IOJYJIYHHBIM TPEXCTBOPYATHIM KJIAllaH MEXAY IIPaBbIM
KEITYT0YKOM U JIETOYHBIM CTBOJIOM.

Cnesa:

- IByCTBOPYATHIN MPECEPTHO-KETYT0YKOBBIN KilanaH (MUTPAIbHBINA, OUKY-
MU1ATbHBIN)

- AOPTAJIbHBIN MOJIYJYHHBIA TPEXCTBOPYATHIN KJAllaH MEXY JIEBBIM XKEIy-
JIOYKOM U a0pTOH (yroi aopThl).

[TpencepaHo-kenyJ0YKOBbIE KIanaHbl CBOOOJHBIMHU KpasMU CTBOPOK 0Opa-
LIEHBI B MOJIOCTh JKEIIYA0UKa, K HUM NPUKPEIUISIOTCS TOHKHAE CyXOKUJIbHbIE HUTU
CYXOXHUJIbHBIE XOPbI), APYTOil KOHELl KOTOPBIX KPEMUTCS K COCOUKOBBIM MBIIIILIAM,
pacnoyio)KEHHbIM Ha BHYTPEHHEH MOBEPXHOCTH >KENyJ0YKOB, Oyiarogaps TaKou
IIPUBSI3KE» KIIANIAHOB HE MPOUCXOAUT BBIBOPAUYNBAHHUS KJIAIIAHOB B MPEACEPAUS BO
BpEMsI COKpALIEHUS KETyA0YKOB.

[Tpoucxomsimee ¢ omnpenenéHHon (a3oil CoOkpalmieHne CTEHOK TOJOCTEH
cep/illa U JBM)KEHHE KJIAllaHOB cepAlla COCOOCTBYIOT M3MEHEHHUIO JABICHUS Kak
BHYTpPHU CaMHUX IIOJIOCTEH, TaK U B CEPAEUYHO-COCYAUCTON CUCTEME B LIEJIIOM, YTO, B
KOHEYHOM MTOI€, CIIOCOOCTBYET JBUKEHUIO KPOBH I10 ATOM 3aMKHYTOM CHCTEME.

4.1.1. Cmenka cepoua

Cepale pacnoysiokeHO B TPYJHOM MOJOCTH MO3aaU TPYAUHBI, OKPYXKEHO CO-
€IMHUTEIbHOTKAHHON 000JI0YKO#, KOTOpasi Ha3bIBa€TCsl OKOJIOCEPACUHON CYMKOM
(nepukapziom). B nepukapa BbIIEISIO ABA CIOS: HAPYKHbIA (UOPO3HBIN U BHYTPEH-
HUM cepo3HbI (puc. 29).

@Dubpo3nblil coU ABIAETCS MECTOM KPEIJIEHUSI KPYITHBIX COCYJUCTBIX CTBO-
JIOB, COOOIIAOIINXCS C CEPJILIEM, a TAKIKE C TIOMOIIBIO KOPOTKUX COEIMHUTEIIBHOT-
KaHHBIX TSKEH MPUKPETIAETCS KO BHYTPEHHEH MOBEPXHOCTH TPy AUHBI.

B ceposnom cnoe MOXXHO BBIIENUTD 2 JTUCTKA: BUCLIEPAIbHbBIN, KOTOPBIN SIB-
JseTCs 8HewHell 00010uKou cepoya (nuxapo) N NapUeTAIbHbINA, KOTOPBINA MOKPHI-
BAeT BHYTPEHHIOIO OBEPXHOCTH (PUOPO3HOTrO Cllosl, cpamuBasich ¢ HUM. [IpocTpan-
CTBO MEX]ly BUCLEPAIbHBIM U MapUETAIbHBIM JUCTKAMH CEPO3HOIO CJOs IMEpH-
Kap/ia 3aIl0JIHEHO MepUKapAnaIbHON )KUIKOCThIO, UTO CIIOCOOCTBYET YMEHBIIECHUIO
TPEHUSI MEKy CTEHKaMH Cep/la U OKPYKaroUMMHU TKaHsAMU. Takum oOpa3zoM, oc-

76



HOBHBIMH (DYHKIIUSMH TEPUKAP/Ia SBISIOTCS: MPETSITCTBUE TIEPEPACTHKEHUIO U T1e-
PENOIHEHUIO KPOBBIO CEPALA; 3aIlUTa CEPALA OT MEXaHMYECKMX IOBPEKICHUN,
YMEHBIIEHUE TPEHUSI IPU COKPAIICHUH CEePIIIa.

CreHka cep/ilia COCTOUT U3 TPEX CIIOCB:

- 9nuxapo (BHYTPEHHUU CIIOW OKOJIOCEP/IEYHON CYMKH) — Hapy>KHAsI COEJIH-
HUTEIHHOTKAHHAS 000J10YKa, TOKPHITA OAHOCIONHBIM SITUTEITUEM;

- Muokapo (cepJieuHas MbIIIIA) — CPSIHSSA MBIIIIEYHAsT 000JI0YKa;

- 9HOOKApO — BHYTPEHHSS dMUTENNATbHAsA 000JI0UKa; 00pa3yeT KilanmaHHbII
ammapar cepia.

3nopoBan cepaevHan
Mblwuya (Muokapa)

% 3nukapa

Oubpo3HbIA
~7 nepukapa

nepukapa

Puc. 29. Ctpoenue crenku cepamna. Memounux: https://cardiogid.com/

Muoxkapa — camas ToJicTas 00O0JIOYKA CEp/Ia, COCTOSINAs W3 MBIIICYHOM
TKaHU, UMEIOIIEH MONEePEYHYI0 HCUEPUYECHHOCTh. MUOKap/I, B OTIWYUE OT MONepey-
HOIIOJIOCATHIX MBI, COCTOUT U3 CETU OJAHOSIAEPHBIX KIETOK, TOTJA KaK MMOCIEIHUE
MPECTaBICHbl OTJCIbHBIMU MHOTOSIIEPHBIMU BOJIOKHaAMU. [IOMHUMO MBIIIIEYHBIX
KapJMOMHUOIIUTOB (COKPATUTEIbHBIC, THUIUYHBIE KapJIAOMHUOIIMTHI) BBIACISIOT
TaKKe aTUMUYHBIE (IPOBOASIINE) KaPAUOMHUOIUTHI, KOTOPBIE OeHbI MUOGUOPUII-
JamMu, 60TaThl CApKOIIa3MOM ¥ CIOCOOHBI TEHEPUPOBATH AIEKTPUUECKUE UMITYIIHCHI
1 GOPMHUPYIOT MPOBOASAIIYIO cucTeMy cepara (puc. 30), Mo KOTOPO# 3TH UMITYJIbCHI
pacxosTcs MO CEepAlly, HE YYacTBYIOT HEMOCPEACTBEHHO B COKpAIEHUU Ceplia.
Tpetuil TUN KapJUOMHUOILUTOB — CEKPETOPHBIC, MPEACTABICHbI B MPEACEPIUsIX
cep/illa B BUJIE OT/ACIbHBIX KJIETOK, KOTOPbIE TPOU3BOAST U CEKPETUPYIOT BO BHYT-
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PEHHIOIO MOJIOCTh MPECEepAUN TOPMOH aTPUONIENTHH (MPEICePAHBINA HATPUITYpETH-
yeckuid nentuy (ITHII), npeacepanbiil HaTpuilypeTuueckuil pakrop), IpUHUMAIO-
IIMA y4yacTHe B PETryJISILUU BOJHO-COJIEBOIO OOMEHa M MeTaboju3Ma >KHpPOBOMU
TKaHU, SIBJISIETCS MOIIHBIM Ba30IMJIATATOPOM. DTOT TOPMOH BhIpaOaThIBAETCs B OT-
BET Ha NOBBIIIEHNE KPOBSHOI'O JaBJICHUS.

Myckynatypy cepilla MOXHO pa3JeluTh Ha JIBa OTJEJa: MBIIIEUYHbIE CIOU
IIPEACEPAUI U MBILIEYHBIE CJIOHN XKEIYJO0YKOB, BOJOKHA OJIHOIO OT/EJNA B IIEJIOM HE
NepexoAsaT B BOJIOKHA JIPYroro 0yiaroapsi 4emy peaiu3yeTcsi BO3MOXKHOCTb U30JIU-
POBAHHOI'O COKPAILEHUs MIPEACEPANI U )KEITyJ0UKOB.

B npeacepnusax BbLACIAIOT 1Ba CJIOS HOBEPXHOCTHBIN U TTYyOOKHUI:

- N0BEpXHOCMHbIY 00Pa30BaH LUPKYJISAPHBIMU (ITONEPEUHBIMHU) BOJIOKHAMH,
OXBAaTBIBAIOT 00a npezacepaus, 00pa3yroT COUHKTEPHI KPYITHBIX BEHO3HBIX CTBOJIOB,
BXOJSILIMX B IPEACEPAUS;

- 2nybokuil 00pa3oBaH MPOI0ILHBIMU BOJIOKHAMU OTACIBHO B KOXKIOM MPE/I-
CEpIUH.

Myckynarypa Keiay104KOB ASIUTCA Ha TPU CIIOS:

- MOHKUL NOBEPXHOCMHBIL CIIOW 00pa30BaH MPOAOIbLHBIMU BOJIOKHAMU, UAY-
IIMMU C TIPABOTO MpeACepanss KOCO BHU3, NEPEXOS HA JIEBBIM KEITyJ0oueK, JOCTH-
raeT BEpXyIIKH CEpILa;

- BHYMPEHHUL NPOOOJIbHLIU CI0U HAUMHAETCS C 3arn0a MOBEPXHOCTHOTO CIIOS,
YXOJISIIETO B TNIyOMHY Ha BEPXYIIIKE Cep/Ia;

- cpeOHull cI0t PACIOJIOKEH MEKy TOBEPXHOCTHBIM U BHYTPEHHUM CJIOSIMH,
HE MEePEXOAAT C OJTHOTO KEJIyJOUKa Ha IPYTrod, UMEIOT HEBBIPAKEHHYIO LIUPKYJISAP-
HYI0 HallPaBJIEHHOCTb.

ATHUINHUYHBIE KIETKH MUOKapAa 00pa3yroT TaK HAa3bIBAEMYIO HPOBOOSAULYIO CU-
cmemy cepoya, KOTopasi o0ecreurBaeT paBHOMEPHYIO paboTy cep/ila, Kak opraHa
B LIEJIOM, IO BOJIOKHAM MTPOBOASIIEN CUCTEMBI OCYIIECTBIISETCS MOCIE0BATEIBHOE
pacnpocTpaHeHue BO30YKIEHUS K KJIeTKaM padouero MUOKap/a Npecepanii u xe-
JyJIOYKOB, KOTOPBIE OT/AENEHBI IpyT OT Apyra (pudpo3nsiMu konbiiamu. [IpoBoas-
11asi CUCTeEMa OCYIIECTBIISIET B3aUMOCBSI3b MEKy MyCKYJIaTypoil KaMep cepiua.

[IpoBoasuIyt0 cCUCTEMY CEpALIA MOYKHO PA3LEIUTh Ha JIBE YACTU: CUHOATPU-
AIbHYI0 (CUHYCHO-TIPEACEPHYI0) U aTPUOBEHTPUKYISIPHYIO (IIpercepaHO-Kely-
n04KkoBy10) (puc. 30).

CuHoaTtpranbHas 4aCTh COCTOUT M3:

- CHHOATPHUAIBHOTO y3J1a (CHHYCHO-TIpeacepIHOTO, y31a Kuc-®naka) pacmo-
JIO’KEHHOT'0 B BEpXHEU YacTU MPaBOro Mpeacepausi MEX1y YCThIMHU NOJbIX BeH. Ero
oOpa3ytot P-kieTku (meicMekepHbIe KIETKH, KOTOPBIE BBIMOIHSIOT POJIb BOJUTENS
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putMa cepana) u T-kieTku (MpoBEeICHUE UMITYJIHCOB OT CHHYCOBOTO y371a K IMpej-
CepIUsAM);

- TPH IMy4Ka MEXY3JIOBOTO OBICTPOTO MPOBENCHMUSI, KOTOPHIE CBSI3BIBAIOT CHU-
HOATPUAJIbHBIN y3€ll ¢ aTPUOBEHTPUKYJISIPHBIM: nepeonuil nyuok baxmana, uaet no
IIepeHEN CTEHKE IIPAaBOIo NMPEICEepAUs U Pa3IeAeTCs Y MEXKIIPEACEPIHOM IIEpEero-
poaku Ha ABe BeTBU. OqHA — my4yok J[>keiiMca HanpaBIISIETCS K aTPUOBEHTPUKYIISIP-
HOMY COEMHEHUIO (00BIYHO HE (DYHKITMOHUPYET), IpyTasi — BEpXHE-TIEPETHUNA MEK-
npecepiHbIi My4ok baxmana, uaymumii K seBomy npeacepanto. CpeaHuil — nyuox

Benkebaxa, 3aquuit — nyuox Topens.

CuHo- f _Nyyok Mnca
aTpUanbHbIA— .
JEl s Nyyka Mnca
Atpuo-
BEHTPHUKYNISIPHBINA

ysen

MypKuHbE

Puc. 30. Obmiee cTpoeHre MPOBOSAIICH CUCTEMBI cepaua. Mcmounux: https.//kcson-sp.ru

ATPUOBEHTPHUKYJISIPHAS YaCTh COCTOUT:

- U3 aTPUOBEHTPUKYJSIPHOTO Yy3la (MpeacepaHO-KeTyI04YKOBOro, Yy3ia
Amodda-TaBapa), pacriosioxKeH B HIDKHEW 4acCTH TMPABOTO MPEACEpIns CIipaBa OT
MEXIPECEPIHON MEPETOPOAKH, PAIOM C YCTHEM KOPOHAPHOTO CHHYCA. DTOT y3el
TaK>Xe COCTOUT U3 P-kjetok u T-KIIeToK;

- IIPEJICEPIHO-KETYI0UKOBBIN My4oK (my4ok ['uca) BkitodaeT B ce0st 001t
CTBOJI, KOTOPBIN SBJSIETCS MPOJAOHKCHHEM aTPHUOBEHTPUKYJIISIPHOTO Y3714, KOTOPBII
B MBIIICYHOUN YaCTH MEXIKETYTIOYKOBOU MEPETOPOIKH JIEITUTCS Ha TIPABYIO M JICBYIO
BETBH (HOXKH);

- MpOBOSIINE BOJOKHA [TypKuHBE — KOHIIEBBIC pa3BETBICHUS BOJOKOH, Ha
KOTOpbIE pacrnajaloTcs HOXKU ['Mca, 3aKkaHUYMBAIOTCSI B MUOKAP/IE JKEIyT0YKOB.
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KieTku-Bogurenn puTMa CHHOATPUAIBHOTO y3Jla TEHEPUPYIOT B CPEIHEM
60-70 uMIyJIbCOB B MUHYTY B COCTOSIHUU TIOKOSI, 3T UMITYJIbChl CTUMYJIUPYIOT CO-
KpamieHue pabodyero MUOKapja Mpeacepaui, AOCTUTAsh aTPUOBEHTPHUKYJISPHOTO
y3JIa IO My4YKaM ME¥KY3J0BOI'O MPOBEACHUS OHU PACHPOCTPAHSAIOTCS MO My4YKam
['uca u nanee o BosokHaMm [lypkrHbE MTPOHUKAIOT B pabOYMil MUOKAP]T KEITY104-
KOB, B PE€3yJIbTATE YETO OHU COKPALAIOTCS.

4.1.2. Ilomenyuan oeiicmeus KapoOuoOMuoOyumos

B cocTosHuM TOKOSI B aTUNMHUYHBIX (IMTEHCMEKEPHBIX, TIPOBOIAIINX) KapIuo-
MuoIruTax MeMopanHsiii moteHman (MII) — 60 mB, B pa6ounx — 90 mB. MII B atu-
MUYCCKUX KapAHMOMHUOIIUTAX HECTAOWJICH M MEJICHHO CMEIIAETCsl B CTOPOHY KpH-
TUYECKOTO YPOBHS Jenoiisgpusanuu. YpoBeHb MII roBopuT o B030yammocTu
KJIETKH, TO ecTh MIT aTHUYeCKUX KIIETOK OJIMKE K TOPOTOBOMY HITH KPUTHUECKOMY
YPOBHIO JIEMIOJIIPU3AINK, ¥ HA MeMOpaHe Jierdye BO3HUKAET MOTEHIa ACHUCTBUS
(ITMT), onu Gosiee BO30YAMMBI.

[ToTeHmnman neWCTBUS COKPATHUTEIBHBIX KapAMOMHOIIUTOB HAYMHACTCA C
OBICTPOM PUBEPCHMH MEMOpPAHHOTO TOTCHIMAJIa J0 IMHKa IMOTEHIMada JeHCTBHSI
(+30 mB). DT0 haza Owictpoit menonpuzarnuu. B I1/] pabounx xapauoMUOIIUTOB
da3za OBICTpOH Jemnoispu3anuu obecrieunBaeTcss BXojgoM HMOHOB Na'. OnHako
HavalbHbIN BX01 Na* ObICTPO MHAKTUBHUPYETCS, a ACTIOJIIPU3ALIMS IPOI0JIKACTCS 32
cuét Bxoma Ca®*, 4To IPUBOAUT K PA3BUTHUIO CTAJUM ILIATO MOTEHIUANA ACHCTBUS
(310 cnienuduueckas 0COOEHHOCTh KJIETOK Mokapaa). OHOBPEMEHHO C MHAKTHBA-
IMell HATPUEBBIX KAaHAJIOB AKTHBUPYIOTCS KAJMEBBIC KaHAJbI, a BBIXOJAIINE W3
kieTku noHbl K coznmarot ¢a3y ObicTpoit penossipusaiuu. [TocTerneHHO pa3BUBaro-
asiCsl MHAKTUBAITUS MEJJICHHBIX KaJIbITUEBBIX KAaHAJIOB BENIET K TOMY, YTO BBIXO]I
MIOJIOKHUTEIBHO 3apsDKEHHBIX MOHOB K' uepes kajimeBbie KaHaIbl BHOBb HAaUYWHACT
JOMHUHUPOBATH HaJ Bx0ogoM MoHOB Ca?* u (a3a I1aTo CMEHSAETCS HOBBIM YCKOpE-
HUEM pemnojsipu3anuu MemOopansl — (azoii 3 noreHmanta. Beckope memOpana kap-
JTUOMHOIINTA PEMOJIIPU3YETCS O MCXOHOTO 3HAYEHUS TPAHCMEMOPAHHOW Pa3HO-
CTH MOTeHLHanoB okoyio 90 MB, xapakrepHoil st AuacToisl MHOKapaa. Boccra-
HOBJICHME HOpPMalbHOro pacnpeaencaus nonos Na*, K u Ca®* no o6e cTopoHsl
MeMOpaHbl, HAPYLIEHHOTO B IpOIIECCe TeHepaluy MOTEHIHala JEHCTBUA, OCY-
nrectBisieTcss Na*/K* — HacocoM, KaJIbIIMEBBIM HACOCOM M HATPUW KaJIbI[UEBBIM 00-
MEHHBIM MeXaHu3MoM (puc. 31).
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CocrostHre BO30yAMMOCTH MEMOpaHbl COKPATHTEILHOTO KapJIUOMHUOIIUTA B
nporecce Bo30YKICHHS OMpeaeseT BO3MOXXHOCTh BO3HUKHOBEHHSI HOBOTO IPO-
11ecca BO30YKICHUS M TIOCIIEYIONIETO COKPAIIEHUSI KapAHOMUOIIUTOB B X0JIE YXKe
HaYaBIIETOCs BO30YKICHHUSI, T.C. B Pa3IMUHbIe (a3bl MOTCHITHANA ICHCTBHS.

100 mMe
1
[ 1 | et
]
-80 mE
Mo Tokw: & benneHH WA
T BHYTPE ‘f Caz2z+ u Ha+ *
¥ Hapy sy EucTpe H M at ¥ K+ Y

Puc. 31. TloTeHmman nedcTBUsSI COKPATUTEILHOTO KapIMOMUOLIUTA. M CmoyHuK:
http://www.tryphonov.ru/tryphonov2/terms2/imgexh.htm

B Tedenue BpeMeHM OT Havyayia OTKPBITHUS TOTEHIIMAI3aBUCUMbBIX HAaTPUEBBIX
kaHanoB (¢a3za 0) U mpUMEpPHO 10 CEPEIUHBI MEPHOJIa KOHEUHON Pemosipu3aiu
(=50 MB), Kor/1a CTAHOBUTCS BO3MOXKHOM peakTUBAIMs MHAKTUBUPOBAHHBIX HATPH-
eBbIX KaHaJoB ((a3a 3), MeMOpaHa COKPATHTEIbHBIX KaPAUOMHUOIIUTOB HAXOIUTCS
B COCTOSIHUH a0COJIIOTHOH HeB030yaumMocTH (pedpakrepHocTn). CocTosiHIE a0-
COJIFOTHOM pepakTepHOCTH MEMOPaHbI KAPAHOMHUOIIUTOB UMEET BaXKHOE (DU3HOJIO-
rudyeckoe 3HaueHue. OHO 3aKJIF0YaeTCs B TOM, YTO BO3JICHCTBUE B 3TOT MEPUOJ Ha
cep/ilie KaKux-11u00 CTUMYJIOB, HE OKa3bIBACT BIUSHUS HA HAYABIIIEECS COKpAIICHUE
(cuctointy) muokapzaa. biarogapst aToMy cepjieuHasi MbIIIIA, B OTJIUYUE OT CKEJeT-
HBIX MBI, HEe CITIOCOOHA K CYMMAaIlUd OAMHOYHBIX COKPAIICHUI 1 Pa3BUTHUIO TETa-
HUYECKOTO COKpAIlleHUsl, YTO MNpPENOTBpaIllaeT HApYyIICHHUE HACOCHOW (YHKIUU
cepaua.

[lepuon abconroTHON pedpakTEPHOCTH MEMOpPaHbI CMEHSETCS MEPEX0I0M
MeMOpaHbl B COCTOSIHUE OTHOCHTEIbHOH pedpakTepHocTu. B xonie dasbl 3 no-
TEHIIMaJIa YK€ BO3MOKHO OTKPBITHE HATPUEBBIX KAHAJIOB MO/ ACHUCTBUEM CTUMYIIA,
CHJIa KOTOPOTO MPEBBIIIAET TOPOTOBYI0. B 3T0 Bpemst Ha MemOpaHe KapAMOMHUOIIUTA
CIOCOOCH BO3HUKHYTH MOTEHITMAT JICUCTBUS MEHBIIEH aMIUTUTYIbI, HO OH MOXET
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OKa3aThCs I0CTaTOYHBIM ISl 3aIlyCKa HOBOTO BHEOUEPEAHOTO COKpAIllCHHs. 3a He-
CKOJIBKO JIECATKOB MUJUIMCEKYH/I 10 OKOHYAHUS PENOJISIpU3alui MEMOPaHbI CE BO3-
OyIMMOCTh MOKET OKa3aThCsl O0Jiee BHICOKOM, YeM B COCTOSIHUU MOKOsA. B 3TOT me-
pHO/J1 32 KOPOTKOE MTHOBEHUE JI0 3aBEPILECHUS HA MeMOpaHe MpeablIyIIero Bo30yx-
JICHUSI IEMCTBUE JaXKe MOANOPOrOBbIX CTUMYJIOB MOKET BbI3BaTh HOBBIN MPOLIECC
BO30YKJeHUsI MeMOpaHbl (Mepuoj CynmepHOPMAaabHOl Bo30yaumocTH). Ilepron
MOBBIMICHHONW BO30YJIUMOCTH KapJUOJIOTH HA3bIBAIOT «IIEPHOJIOM YSI3BUMOCTH
cep/la, TaK KaK Py NOCTYIUICHUH B 3TO BpeMsl K MUOKapay BHEOUEPEIHBIX MOTEH-
LAAJIOB JCHCTBHSI BO3HUKAET MOBBIINIEHHAS OMAaCHOCTh BO3ZHUKHOBEHUS apUTMUU,
nuiu GUOPHIUISIUY, KEeTy109KOB (puc. 32).

E.MB | 1
- Ca?*

+20 Ca2 ,

0 -

Bpemn, mc
—20 ¢ 0 Nuactona
—40
+
80 MNa
Cuctona
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Puc. 32. CooTHOIIIEHHE BO BPEMEHH TPOIIECCOB BO30YXICHUS, BO30YAMMOCTH M COKPAIICHUS B
COKPATHTEJIBHBIX MHOIIUTAX MHUOKApJa: a — UCXOJHAsk BO30YIUMOCTb; 6 — MEPHO a0COIFOTHOU
HEeB030yauMocTH (pedpakTepHOCTH); 6 — IEPUOJT OTHOCUTEIBHON PCPPAKTCPHOCTH; & — MIEPHO]
MOBBIIICHHONW BO30YIUMOCTH;, | — TOTEHIMAN JEUCTBUS COKPATHTEIBHBIX KapJHOMHOIIHTOB
0, 1, 2, 3, 4 — daser noTenmmana aeictus); I — cokpamenne muokapaa; 111 u3menenue Bo30y-
JMMOCTH MHOKapjaa B mpoiiecce Bo30yxaenus. Mcemounux: https://www.grandars.ru/college/
medicina/vozbudimost-serdca.html

Bup norennuana neicTBUs B IEHCMEKEPHBIX KJIETKAaX OTJIMYAETCS OT TaKo-
BOTO KJIETOK COKPAaTUTEIBHOIO MHOKapJa HEKOTOPBIMH ocoOeHHOcTsAMH. boiee
HU3KHUH OTpULIATENbHBIN 3apsi MEMOpPaHbl IEHCMEKEPHBIX KIIETOK SIBISETCS IPUYH-
HOM TOTO, 4TO OBICTpPBIC HATPUEBBIC KaHAJIbl BHYTPHU 3TUX KIETOK OCTAIOTCS HEaK-
TUBHBIMHU.
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B kierkax-neficMekepax 1 MpOBOJIAIICH CUCTEMBI cep/ia 3a ¢ha3oi penois-
pu3aiuu cienyet gaza MeJICHHON TUacTOINYECKOM AeNOoIsIpU3aliuu, KoTopas 00y-
cnosiena norokamu noHos Na* w/umu Ca?* B uuromnasmy. Jlume B ToM ciyuae,
€CJIM MPOHUIIAEMOTH JJISl 3TUX MOHOB OUYEHb MaJia, K JICTOJIIpU3aIllui MOXKET PUBE-
CTH yMeHbIIeHHE Bbixoa K. BeIx01 HOHOB Kaslusi U3 IIUTOILIA3MbI KJIETOK IPUBO-
auT K penosisipuzanuu (puc. 33). [TockonabKy 3TH JBa Mpolecca pasHECeHbl BO Bpe-
MEHHU, MEMOpaHHBIN OTEHIINAI B KJIETKaX aTUITUYHOTO0 MHOKapa CaMOTIPOU3BOJILHO
PUTMHUYECKH U3MEHSETCS.

20+ 1 me

MoTok woHoe K+
M3 LATOMNES Mk

“20 -

KT MU ki

WROEEHE [ 20 ALK S

B P (e et Rk g
MoToOK MOHDE
Mat W Cal+

B UMTONNE: MY

e YpoEeHE | NOTEHUMENa MNOKOA
-E = . t el | M pade DAep T
- e | =
hen nerHEa MoTeHWaN 0efcT BKA
QHECTONMYECK S
AEnonApKsaLKa
Bpema, ¢
-a0 T

05
Puc. 33. CionTaHHBIC 3JIEKTPUYECKHE MMPOIIECCHI HA MeMOpaHe KIIEeTKHU-TIeHcMeKepa
CHHOATPHAIILHOTO y3ia. Mcmounux: hittp://lwww.tryphonov.ru/tryphonov2/terms2/imgexh.htm

4.1.3. Cepoeunvlit yukn
[Tox cepaeyHbIM LUKIOM MOHUMAETCSI CMEHA MPOIIECCOB, COMPOBOMKIAIOLTUX

OJTHOKPATHOE COKpAalIeHWE M MOCIEeAyIoIIee pacciiabiieHHe cepiia, B KOTOPHIX
MO>KHO BBIJICTIUTH TPU CTAIMH: CUCTOJA MPEICEPIUi, CUCTOMA KEIyTI0YKOB M JHa-
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croia. [TocienoBaTenbHOCTH X PACCMOTPEHUSI HE UMEIOT MIPUHLIUIINAIBHOTO 3Ha-
YEHUsI, TaK KaK 3TU (pa3bl SBISIOTCS 4aCThIO 3aMKHYTOTO MPOoliecca, KOTOPBIH mociie
OKOHYaHMS MOBTOPSAETCS CHOBA. MEXaHUUECKOW CUCTOJION HA3bIBAIOT COKPALICHUE
MHUOKap/ia, JIEKTPUUECKON — YBEIUUYEHUE AJICKTPUUECKON aKTUBHOCTU B TIPOBOISI-
IEW CUCTEME Cep/illa, KOTOpasi MPUBOJAUT K BOBHUKHOBEHUIO MEXaHUYECKOM. Jlna-
CToJIa — pacciabiieHne MUOKap/aa. 3a CepACUHbBIN ITUKJI BEJTMYMHA J1aBJICHUS B CEp-
JIEYHO-COCYJIUCTOM CHUCTEME MOJIBEPraeTcsi U3MEHEHUSIM: B CUCTOJLY MPOUCXOJIUT
€ro yBeJIMUeHUe, a B INACTONy — yMEHbIlIeHHe. YacToTa cepAeUHbIX COKpaIIEHUN —
4acTOTa MOBTOPEHHUS CEPACUYHBIX IIUKIIOB, KOTOpasi KOPPEIUPYET C YaCTOTON I'eHe-
palyu UMIYJILCOB B BOJUTEIIE PUTMA CUHOATPUATILHOTO Y3JIa.

B cocTostHumM 1oKosI KellyJoueK cepAia B3pociioro YeI0BeKa 3a Kaxylo CH-
ctoiy BeiOpacsiBaeT 50—70 M kpoBH (yIapHBIN, UM CUCTOIMYECKUH, 00BbEM, Y O).
JAUTenbHOCTh CEPACUYHOrO IUKIIA B CPEJHEM COCTABIAET |1 C, KOJIMYECTBO COBEP-
MIEHHBIX [IUKJIOB 32 MUHYTY Ha3bIBAIOT 4acTOTOM cepaeunbix cokpamienuii (HCC).
Takum 06pa3zom, 3a 1 MUHYTY Yepe3 ceplle B3pOCIOTo YeJOBeKa B COCTOSIHUN TTOKa
MPOXOJUT OKOJIO 4 J1 KPOBH, 3TOT MapaMeTp HA3bIBAETCS MUHYTHBIN 00HEM KPOBO-
obpamenns (MOK). [Ipu coBepuiernn MmakcuMmalibHON Harpy3ku YO TpeHUpPOBaH-
HOTo 4esnioBeka MokeT noBbimarthest 10 200 mi, a YCC no 200. ITpu Takux Harpys-
kax MOK yBenuuuBaetcs 10 40 .

4.1.4. @a3vt u nepuodvl YUKIA cEPOCUHOI DessmeIbHOCHIU

| ¢a3za. Cucrona KeJxyI04KOB.
B 3Ty a3y npoucxoauT CoKpalieHue xKemy-
JIOYKOB, KOTOPOE CHOCOOCTBYET BBITAJIKH-
BAHUIO KPOBU B apTEpPUAIBHOE PYCIO.
B nannoit (aze BoIICHAIOT 2 TIEpUoaa: ne-
PUOO HANpANCEHUs. N Nepuod U3CHAHUS, B
KOTOPBIX BBIJEIAIOT MO 2 MOANEPUO/IA.

ITEPO/1 HAIIPSDKEHWA: navaino
COKpallleHHUs  MHUOKapJia  JKEJIyJO0YKOB,

00BEM KPOBH B HUX HE M3MEHSAETCSL.
Puc. 34. Tlepnojl HaNPsOKEHHS. Acunxponnoe coxkpamenue. Ort-

HUcmounux: https://basicmedicalkey.com
ACJIbHBIC BOJIOKHA MHOKapJda KCIyJOYKOB
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BO30YK/IAIOTCS, YTO MPUBOJIUT K MX COKpa-
HICHUIO ¥ TIPOUCXOJUT yBEIUYEHUE JaBJie-
HUS B KEITyJ0YKaX, KOTOPOE CIOCOOCTBYET
3aKPBITUIO MPEICEPTHO-KETYTOUKOBBIX KJla-
MaHOB.

HN30BoIOMeTpHYECKOE  COKpallle-
HHMe. Bo30yXI€H MpakTUUeCcKH BECh MHUO-
Kap/1 )KeNyJ0UYKOB, 00bEM KPOBH BHYTPHU HUX
HE U3MEHSETCS, TaK KaK 3aKpbIThI MMOJTYJIyH-
Hble KJjanaHbl. Bo3pacTtaeTr naBieHue B xke-

Ty I0YKaX.
[NIEPUOZ U3I'HAHUSA: BwIOpOC
KPOBH M3 KEITYJI0YKOB.

Puc 35. llepuon usrnanus. Mcmounux:
https://basicmedicalkey.com

BoicTpoe u3drnanue. J[apjaeHue B JIEBOM U MPABOM KEITYI0YKaX CTAHOBUTCS
BBIIIIE TUACTOJINYECKOTO AaBieHus B aopte (70-80 MM pT. CT.) U TErOYHON apTepun
(10-12 MM pT. CT.), COOTBETCTBEHHOT'0, B PE3yJIbTaTe OTKPHIBAIOTCS IOJIYJIyHHbIC
KJIAIlaHbI ¥ IPOMCXOUT MaKCUMaJIbHBIM BEIOPOC KpOBH, 1o AaBieHUEM 120—130 MM
pT. CT. 1 25-30 MM PT. CT., COOTBETCTBEHHO 151 JIEBOTO U MTPABOIO JKEIIYJOUYKOB.

Mensiennoe usrnanue. [locie BeiOpoca MakCUMalIbHON TTOPIIMHA KPOBH J1aB-
JICHUE B KETyJA0YKaX HAYMHAET CHUXKAThCS, OCTaBIIASACS KPOBb B KEIy10YKAX MPO-
JIOJKAET BBITEKATh U3 HUX B apTEPUATBHOE PYCIIO 3a CUET COOOUIEHHOM el KUHEeTH-
YECKOU PHEPTUH, YTO MPOJIOKAETCS 10 TEX MOp, MOKa AaBJICHUE B KEITYI0YKaX HE
BBIPABHMBAETCA C JIABJICHUEM B BBIHOCSIIHNX COCYAaX.

B cocTosinuu ciokoMCTBUS KeTyA0UYeK cep/iia B3POCIOro YeoBeKa 3a Kax-
nyto cuctoily BbiOpackiBaeT 50—70 Ma kpoBu (yIapHbIM, WU CUCTOJIMYECKUM,
00béM). Cepaednplii MUK JJIATCS A0 1 €, COOTBETCTBEHHO, CEPAIE JeacT
ot 60 cokpaiieHuit B MUHYTY (4actora cepaeunbix cokpaienui, YCC). HerpyaHo
MOJICYUTATh, YTO JJAXKE B COCTOSTHUU TMOKOS CEpALIC MEPEroHsieT 4 1 KpOBU B MUHYTY
(MuHYTHBIH 00BEM KpoBH, MOK). Bo Bpems MakcuManbHOW Harpy3Kkd yJapHbBIN
00BEM cep/Ilia TPEHUPOBAHHOTO YEIIOBEKAa MOXKET MpeBbiath 200 ML, MyJIbC — MPEBbI-
math 200 y1apoB B MUHYTY, a IUPKYJISILIUS KPOBU MOXKET AocTturath 40 J1 B MUHYTY.

Il ¢pa3za. quacrona. B sty a3y cepane paccnabisercs mociae W3THAHUS
KPOBH U FOTOBUTCS ISl MpUEMA CIEAYIOMIEN NOPUUH KPOBU U3 BEHO3HOTO pycla.
Huacrona npeacepAnii HAUUMHAETCS PAHbIIIE U JJTUTCS B TEUEHHUE CUCTOJIBI XKEITy104-
KoB. Tak kKak MHOKap]l pacciadyieH U MOJOCTH CepAlla MyCThl, TO JAaBJICHUE B HUX
CHUXKAETCSI, B BBIXOASAIIMX U3 CEPJlla COCY/IaX JIaBJICHUE OCTAETCA BBICOKHUM, UTO
MIPUBOJUT K 3aKPBITUIO MOJIYJTYHHBIX KJIAIIaHOB.
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Puc. 36. Inactona
JKEIYIOUKOB. McmoyHuK:
https://basicmedicalkey.com

JUACTOJIA XXEJTIYAOYKOB

IIporoauacrosia. HauuHaercsa pac-
ciiabiieHne MUOKap/a, JaBJIeHHe B JKeIy104-
KaX CTAHOBUTCS HUJKE, YEM B BBIHOCSIIMX CO-
CyZlax, YTO IIPUBOJUT K 3aKPBITUIO IOJIYJIYH-
HBIX KJIaIlaHOB.

H3oBoromerpuyeckoe pacciadiie-
HHMe. AHTaroHuct (aspl M30BOJIIOMETpUYE-
CKOT'0 COKpAILEHUS: pacciabieHHbIE MbIIIIEeY-
HBIE BOJIOKHA CEpALa HAUMHAIOT yJIMHATHCS,
HO U3MEHEHUs1 00BbEMA MOJIOCTH KEITYA0UKOB
He npoucxoauT. JlanHas ¢aza 3akaHUMBAETCS
OTKPBITUEM IIPEACEPAHO-KEIY JOUYKOBBIX
KJIAIIaHOB.

IMEPNO HATIOJIHEHU A: nactynmia oOras nay3a B IUKIIE CEpACUYHOM Jie-

saTeibHOCTU. Cep/IIie MOJTHOCTHIO PACcCiIadIIeHO.

BruicTpoe HanoiHeHuUe. JKeny 109K MPUHUMAIOT CBOIO (POpMY 710 COKpariie-

HHA, YTO 3HAYUTCIIbHO CHMI)KACT AABJICHHUC B MX ITOJIOCTH M 34CaCbIBACT KPOBb U3

MpEACEPAN, KOTOPBIC YCIIEIH HAIOJIHUTHCA KPOBBIO 3a BPEMS JTUACTOJIBI.

MeZUleHHOG HaIlOJIHCHHEC. )KCJ'IYI[OLIKI/I II04YTH ITOJHOCTBKO BOCCTaHOBHIIHN

CBOIO (hOpMY, KPOBB MOCTYMHAET B KaMEPbI cep/illa U3-3a COXpaHEHHUs HEOOJBIIOrO

IpafMeHTa JaBJICHUS 2—3 MM PT. CT. MEXAY KaMepamu CepAla W NPUHOCIIIMMUA

KpPOBb I10JIBIMH BCHAMM.

Puc. 37. I[lepuoo nanonnenus. Ucmou-
Huk: https://basicmedicalkey.com

BaxHo oTmMeTuTsb, 4TO I pacrpasiie-
HUS JKEITyOYKOB UT'PAET BAXKHYIO POJIb HAJIU-
Yue TaK HA3bIBAEMOIO AJIACTHYECKOrO Kap-
Kaca cepAua, KOTOPbI CTPEMUTCS BEPHYTHCS
K UCXOAHOU (opMe, MOCiIe 3aBepUICHHS CO-
KpalleHus: Muokapaa. Illomumo 3toro, KpoBb,
CKOMUBIIASICA B MPEACEPAUAX 3a BpeMs THaA-
CTOJIBI U TIOCTYMAIOLIAsA B KEIYyAOUKHU IOCTE
OTKPBITHSI TPEACEPAHO-KETYAOUKOBBIX KJIa-
MAaHOB TaKXe CIOCOOCTBYET WX paclpanJe-
HHUIO. BO Bpemsi 1nacTolibl MOBBIIAETCS JaB-
JIEHWE B KOPOHAPHBIX COCYJaX CEpPALA, 4TO
TaK)K€ CIIOCOOCTBYET PaCHpPABIICHUIO KEIy-
JIOYKOB.
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111 ¢paza. Cucrona npencepamii. B Ty
dazy MNpoUCXOAUT COKpalleHWe MHOoKapaa
npencepauii. K nagamy atoii asel momoctu
JKEyI0ouKa U TpeAcepaAnil yKe MPakTUUIeCKU
3aMOJIHIIMCH KPOBBIO 32 BpeMsi O0IIIeH nay3bl,
COKpalllCHUE  NPEACEpAUN  BBITAIKUBACT
KpPOBb, CKOIMBUIYIOCA B MPEICEPIUsIX, B Ke-
nynouku (mpumepHo 20 % obmiero o0nEMa).
Bo3nukaromiee npu 3TOM JABJIEHHE CO3MAET

JIOTIONTHUTEIBHOE PACTSHKEHUE CTEHOK Kely-
JIOYKOB, YTO YCHJIMBA€T MX COKpAIIEHHUE BO
BpeMs CHCTONBL. B030yKneHue npeacepauii Puc. 38. Cucmona
HAYMHAETCS B 00JIACTH BIAJCHUS TMOJBIX BEH, npedcepduit (nitps:/ibasicmedicalkey.com)
OJTHOBPEMEHHO C COKpalleHHeM pabouero MuoKapja MpeacepIuil COKpaIaroTcs
MBIl C(OUHKTEPOB BEH, BIAJIAIOLIUX B CEP/LIE, YTO B COBOKYITHOCTU MIPUBOJIUT K
yBenauueHuto AaieHus A0 10-12 MM pt. cT. u 4—8 MM pT. CT. COOTBETCTBEHHO B
JIEBOM U [IPaBOM IIPEJICEPIUSAX, KPOBb U3 HUX MOCTYIAET B JKEJTYI0UKH U HE BO3Bpa-
IIaeTCs B BEHBI. Takoe e JaBlieHHne K KOHITY JaHHOU (a3bl 00pa3yercs U B JKey-
JTOYKaX.

JuacTosna npeacepamii HacTynaeT Bciies 3a cuctonoil. Cucrona xemyaod-
KOB HauuHaercsa B cpenneM yepe3 0,007 ¢ (MHTEepcUcCTONMYECKUUA HUHTEpBai). B
JTUCTOY Tpeacepanii COUHKTEPbl TPUHOCSIINX COCYA0B OTKPBIBAIOTCS, 3aKphIBa-
I0TCS TIPEICEPIHO-KETYIOUKOBBIE KJIAMaHbl, JaBJICHUE B MPEACEPIUsAX IagaeT
MPAKTHYECKH 0 HYJISI, 9TO CIIOCOOCTBYET HAMOIHEHUIO MIPeICepAnii KPOBBIO («BCa-
ChIBAaHUEMY ) U3 MPUHOCSIINX COCYIOB.

4.2. dunexktpokapauorpadus

Onexrpokapauorpadus (OKI') — rpapuueckuii METOI peruCTpaLMK AIEKTPU-
YECKOW aKTUBHOCTH, BO3HHUKAIOIIEH B CEPACYHOM MBIIIIE MPU €€ BO30YKICHUU.
MeTon 03BOMSIET OLEHUTh aBTOMAaTU3M, BO30yIUMOCTh M MPOBOJAUMOCTD CEPJLIA.
BrniepBrie anekTpokapauorpamMmma Obiia 3apeructpupoBana A. Yosiepom B 1887 1.,
B nocneacTBuu ais 3anucu OKI' B 1903 r. W. Einthoven nipeaioxu Tpu cTaHaapT-
HBIX (Kiaccuueckux) orBeaeHus, Wilson B 1934 r. nomomnun 3anucek DKI' peru-
CTpallMell TPyIHBIX OJHOMOIIOCHBIX OTBeIeHUM, a B 1942 r. ['onpa0epr — 3anucebio
YCWJICHHBIX OJHOIIOJFOCHBIX OTBEJICHUN OT KOHEYHOCTEH. Takmum 0Opa3om, dJieK-
Tpokapauorpauueckoe HcciaeqoBaHUE BKIIOYAET perucrpanuio 12 oTBeIeHUI:

3-x CTaHIApPTHBIX, 3-x YCHUJICHHBIX OJHOIIOJIFOCHBIX OT KOHEUYHOCTEH U 6-TH I'PYOIHBIX.
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Cmanoapmuule omeedeHus IPEACTABIAIOT COOO IBYXITOIIOCHBIE OTBEACHHUS
OT KOHEYHOCTEH U PETUCTPUPYIOT Pa3HOCTh MOTEHLMAJIOB MEXKY JBYMS TOUKaAMHU
TeNa, KOTOPbIE PACIOJIOKEHbI BO (PPOHTAIBHOMN IIIOCKOCTU (MEXIY ABYMsI KOHEU-
HocTsiMU). CTaHiapTHbIE OTBeAeHUS 0003HavyatoT puMckumu tudpamu I, 11, 111, nus
ATOTO AJIEKTPO/IbI HAKJIAIBIBAIOTCS CIAEAYIOIIUM 00pa3oM:

I oTBeieHMe — NieBas pyka (+) u npasas pyka (-);

II orBeneHue — ieBas Hora (+) u mpasast pyka (—);

IIT orBeieHue — sieBast Hora (+) u JieBas pyka (—).

YeTBepThli JIEKTPOJ] MOMEMIAIOT HA MIPABYIO HOTY JJIS TOAKIIOYEHUS 3a3EM-
nenus nposoja (puc. 39).

1 aTRegEHMe 2 OTREAEHUE 3 oTEEfEHIKE

Puc. 39. CrangapTHbIe OTBEIEHUS OT KOHEYHOCTEH. MCmOoUHUK:
https://compendium.com.ua/clinical-guidelines/cardiology
/section-5/glava-1-osnovy-elektrokardiografii/

Cornacao W. Einthoven, ocu Tpex cTaHIapTHBIX OTBEICHUH (ITpaBasi U JieBast
PYKH | JieBasi HOTa) SBJISIIOTCSI CTOPOHAMHU CXEMAaTHYECKOTO PABHOCTOPOHHETO Tpe-
yTOJIbHUKA DWUHTXOBEHA, TIPU 3TOM CEPAILIC, SABISIETCS TOUSYHBIM HCTOYHHKOM DJICK-
TPUYECKOTO TOKAa W pacrojaraercs B IICHTpE JaHHOTO TPEYroJbHUKA
(puc. 40). Yrasl MeX Iy OCSIMH OTBEICHHM COCTABISIIOT 60°, a IEPIeHIUKYJIISPHI, 00-
pallleHHbIC U3 IIEHTpa TPEyToIbHUKAa DWHTXOBEHA Ha OCH OTBEACHUIA, JIEISIT UX HA
MOJIOKUTENBHYI0, OOPAILICHHYIO K MOJIOKUTEIBHOMY 3JIEKTPOAY M OTPULIATENBHYIO,
oOpaleHHY0 K OTPUIATEILHOMY 3JIEKTPOTY, TOJIOBUHBI.
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Puc. 40. PaBHOCTOpOHHUH TPEYTOIbHUK DUHTXOBEHA U MPU CTAHAAPTHBIX OTBEACHUSX.
Hcmounux: https:IIstudfile.net/preview/7207694/

Ycunennwvie oononontocnvle omeeoenusi OT KOHEUHOCTEN PETUCTPUPYIOT pas-
HOCTb IIOTEHIIMAJIOB MEXIY OJHOM M3 KOHEYHOCTEW, HA KOTOPOUW YCTAHOBJIEH aK-
TUBHBIN 3JIEKTPOJ JAHHOIO OTBENEHHMS, U OOBEIUHEHHBIM 3JIEKTPOJIOM, KOTOPBIN
oOpa3syercs IpU COEAMHEHNHU Yepe3 JOMOIHUTEIBHOE CONPOTUBIICHUE IBYX KOHEU-
HOCTEH. Y CUJIEHHBIE OJJHOMOIIOCHBIE OTBEICHHS OT KOHEYHOCTEW 0003HAYAOT:

aVR — ycuiieHHOE 01HOIOJIFOCHOE OTBEJEHHUE OT MPABOMl pyKHU;

aVL — ycuiieHHOEe OJTHOIIOJIFOCHOE OTBEJEHUE OT JIEBOM PYKH;

aVF — ycunenHoe 0IHOIOIIOCHOE OTBEACHUE OT JIEBOM HOTH.

CraHgapTHble M YCHJIEHHBIE OJHOIOJIOCHBIE OTBEIECHHS OT KOHEYHOCTEU
IIO3BOJISIIOT 3apETMCTPUPOBATh M3MEHEHUs JJIEKTPOJIBMKYLIEH CHIIBI CEpALa BO
(GpOHTANEHOM TJIOCKOCTH (B TJIOCKOCTH TPEYTOJIbHUKA DWHTXOBEHA), KOTOPBIE 00-
Pa3yIoT yXkKe IIeCcTUOCeBYl0 cuctemy koopauHat (Bayley, 1943). B mectuoceBoi
cHCTEME KOOPJMHAT YIoJl MEX/Iy coceqHUMH ocsimu paBeH 30° (puc. 41).

I pyousie omeedenuss NPEACTABIAIOT COOON TAaKXe OJHOIOJIIOCHBIE OTBEJIE-
HUS U PETUCTPUPYIOT PA3HOCTh NOTEHIIMAIOB MEX/1y AKTUBHBIM 3JIEKTPOJOM, KOTO-
pBIii TOMEIIAETCS B CTPOIO ONPEEICHHbIE TOYKU Ha IPYIHOM CTEHKE U 00bEAMHEH-
HbIM 3JIeKTposioM Buibcona. Ilocinegnuii oOpasyercs Nmpu COSAMHEHUM IPaBOM
PYKH, JIEBOM PYKU U JIEBOM HOT'M U UMEET MOTEeHUHUal, ONu3Kkuil K Hymo. [ pyaHbie
OTBEJICHUSI PETUCTPUPYIOT U3MEHEHUS 3JIEKTPOJBIIKYLIEH CUIIBI CepaLa MPEeuMy-
IIECTBEHHO B TOPU30HTAJILHOM TUIOCKOCTU U 0003HayaroTca 0ykBoM V ¢ ykazaHueM
HOMeEpa MO3UIMH aKTUBHOI'O 3JIEKTPOJ1a, 0003HAUEHHOT0 apabCcKoi UuPoi.
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Puc. 41. dopmupoBaHue MECTHOCEBOM CUCTeMbI KoopauHat (1o Bayley)

MecTta HanoXeHUsI aKTUBHOTO 3JIEKTPOAA ISl 3allUCH TPYIAHBIX OTBEIACHUM
(puc. 42):

V1 — yeTBepTOE MEKpEOEpPhE M0 MPABOMY Kparo IpyJIUHBI;

V2 — YetBepToe Mexpedepre Mo JIEBOMY Kparo TPyIUHbL;

V3 — Mexay BTOpOH U 4ETBEPTOM MO3UILIMSIMHU;

V4 —TIsaToe mexpedepbe 1o JEBOM CPeIUHHO-KITIOUNYHON JTHHUH;

V5 — IIsToe Mexpedbephe 1o JICBOU MepeHeH MoAMBIIICYHON JTUHUY;

V6 — [Taroe mexpebdepne 1o JIEBOW CPETHEH MOAMBIIICYHON JINHUU.

Puc. 42. PactionokeHue 3JIeKTPOIOB TPYIHBIX OTBEICHUI Ha MMOBEPXHOCTH IPYAHON KIETKH.
Hcemounux: hitps:/Icyberpedia.su/14x685b.html
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4.2.1. @opmuposanue u xapaxmepucmuka HoOpmaavhoix 3y0uoe IKI'

Kak u3Bectno, IKI' cocTouT M3 HECKOJIBKUX 3yOII0B, CECTMEHTOB M MHTEpPBa-
J0B, (hOpMa U aMIUIUTYJIa KOTOPBIX 3aBUCUT OT MECTa U CIOco0a perucTpaiuu, mno-
CKOJIbKY MX BEJIMYMHA U HAIIPABIICHUE OMPENEIIACTCS MPOCKIUEN CyMMapHOTO BEK-
TOpa JIEKTPOABIKYIIEH CHIIbI Cep/Ilia Ha OCh JAaHHOTO OTBeaeHus (puc. 43).

/ﬂ _

o<

Puc. 43. Komnionentst OKI'. Hcemounuxk: https://investrd.ru/application/
chto-takoe-ekg-rasshifrovka-ekg-kardiogramma-serdca-chto.htmi

3ybey P oTpaxkaeTr nmpouecc Aenoisspu3aiuu (Bo30yKIeHUs ), BOSHUKAIOIUN
B CHHYCOBOM Y3J1€, mpaBoro u jesoro npeacepaui. [lepseie 0,02-0,03 ¢ otpaxarot
pacnpocTpaHeHue BOJHBI BO30YX ACHUS TOIBKO 110 MPaBOMY MPEICEPAUI0, CICAYIO-
e 0,03—0,06 ¢ — ogHOBPEMEHHO MO O0OMM MPEACEPAUSIM U 3aKIIOUYUTEIbHBIC
0,02-0,03 ¢ B030Yy Xk 1€HUE pacIpOCTPaAHICTCS JUIIIb 10 JICBOMY Tpeacepauto. 3yoerr
P umeet nponomxutensbHocth oT 0,07 10 0,1 ¢ u ammutyny (Beicoty) 0,5-2,5 MMm.
B paznuunbIX oTBeeHUSX MOJApHOCTH 3yOna P nHeomunakoBa. Tak, B I, II, aVF,
V2-V6 otBenenmsix 3yoer P Bcerna momoxutensHbiid, B [, aVL, V1 orBenennsx
MOJKET OBITH MOJIOKHUTENBHBIM, ABYX(PA3HBIM UK PEJIKO OTPULIATEIBHBIM (ITPH BEP-
TUKAJIbHOM 3JIEKTPUUECKOM MO3UIMU CepAlla), a B oTBeaeHuu aVR — Bcerna otpu-
LaTEJIbHBIN.

3ybey () BBIpAXKACT HA4YaO JCMOJAPHU3ALUU MEXKKETYJOUKOBOW MEpero-
ponku. CHayana BO30Y>KJ€HUE OXBATHIBAET JIEBYIO MOJIOBUHY MEXKKEITYJOUKOBOM
MEeperopoaKku, T.K. JeBas HOXKKa My4yka ['rmca HECKOJIbKO KOpode MpaBoi, a 3aTeM
npaByto. 3yben Q moxeT peructpupoBatbes B otBenenusx I, 11, 111, aVL, aVF, aVR
U 00s3aTeNbHO perucTpupyercs B oreeAeHusax V4-V6 (puc. 45). Ero nanuuue B
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orBefieHUIX V1-V3 saBisieTcss mpu3HAKOM maToJioruu. JmurensHocTh 3y61a Q co-
ctaBisietr He O6oisiee 0,03 ¢, a ero aMIuIMTy1a BO BCEX OTBEACHUAX, Kpome aVR, He
MpeBBIMIAET ¥4 BBICOTHI 3yO1ia R.

_I@AA a i - A
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Puc. 44. ®opwmbl 3y611a P B pa3nu4HbBIX OTBEICHUAX

Puc. 45. 3y6en; Q B rpyanbix oTBeaeHUsIX V4-V6

3ybey R oTpaxaeT Npouecc AAJBHEHUILIEro paclpoCTPaHEHUsT BO30YXIACHUS
MHUOKap/a, a UMEHHO II0 €ro BEpXYyLIKe, IIepeHel, O0KOBOW U 3aJ{HEN CTEHKaM Jie-
BOTO U IMPaBOTO KeIy04koB. Peructpupyercs 3yber R Bo Bcex oTBeaeHusx (puc.
33), HO MOXET OTCYTCTBOBATh B OTBeAcHUAX aVR, aVL (11pu BepTHUKaIbHOM 110JIO-
YKEHUU 3JIEKTPUUYECKOM ocu cepaua) U B orBeneHuu V1-V2. [IpogomxuTenbHOCTh
3youa R cocraBisger 7-12 MM, BbICOTa B CTaHJAPTHBIX OTBEACHMSIX BapbUPYET
oT 2 10 20 MM, a B TpYJIHBIX OTBEIEHUAX — 10 25 MM. Camas OoJbIast aMIUIUTY1a
peructpupyercs Bo 1l cTaHIapTHOM M B JIEBBIX I'PYJHBIX OTBeACHUAX. Tak, aMIUIM-
Tyaa 3youa R nmocrenenno Hapacraer otT V1 1o V4, a B otBenenusix ot V5 1o V6
IIPOUCXOJUT €€ ITOCTENIEHHOE CHUKEHHUE.
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Puc. 46. 3y6en R B pa3nu4HbIX OTBEICHUIX

3ybey S oTpaxaeT mpoIIeCC PacIpOCTPAHECHUS BOJIHBI BO30YKICHHS B 0a3alib-
HBIX OTJEaX MEXOIKENy10YKOBOH MePEropoiKu MPaBoro v JeBOT0 KEIyI0UKOB. 3y-
oer; S uMeer orpunareinbHyo nossipHocth B orBeneHusx I, I, III, aVL, aVF u
HanOosee BeipakeH B orBeaeHusaX 11 u aVF (puc. 47). [IpogoinKuTeIbHOCTh 3y01ia
S coctapnsier 0,06 c. AMIIMTYAA €T0 KOIeOJIeTCs B pa3IUYHbBIX OTBEACHUSIX B 00JTb-
mux npenenax. Tak, MakcUMallbHAasi aMILTUTY1a Ha0JtogaeTcs B oTBeieHuu V1 uiu
V2, NOCTENEeHHO YMEHBIASACh B OTBEAEHUAX V5 —V6, 0AHAKO NpU 3TOM HE MPEBBI-
maet 20 MM.

Puc. 47. 3yGen S B pa3nu4IHBIX OTBEACHUSIX
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3ybeu T cOOTBETCTBYET MpOIIeCCY OBICTPOM KOHEYHOH PENOISIPU3AIN MUO-
KapJia xxeny0ukoB. B Hopme 3y0enr T 0ObIYHO HMEET MOUTH TaKOe K€ HallpaBJIeHue,
kak u 3yoerr R (puc. 48). Takum obpazom 3yder; T Bceria mog0KUTEIbHBIN B OTBE-
nenusix I, I, aVF, V2-V6. B otBenenusix 11, aVL, V1 3yben T moxeTt ObITh 1OJI0-
JKUTEIbHBIM, TBYX(a3HbIM WIH oTpullaTeabHbIM. B orBegennn aVR 3y6en T Bcerna
orputiatenbHbii. [IpogomkurensHocts 3yona T konebnercs ot 0,15 10 0, 25 ¢, a
€ro aMIUIMTY/ia B OTBEJICHUSAX OT KOHEUHOCTEH HE MPEBBIIIAET 5—6 MM, B I'PYAHBIX
orBefieHUsX — 15-17 mm, T1.€. oT 1/8 o 2/3 3ybua R.

I /‘ = aVR Vi Vi
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Puc. 48. 3yGen; T B pa3inuuHbIX OTBEICHUSAX

3ybey U sBriseTcst HEOCTOSIHHBIM U MIPEACTABIISIET COOOM 3JIEKTpOMEXaHNYE-
ckuii peromen, peructpupyercs B otBenenusx I, 111, aVF, V1-V4.

Humepean P-Q oTpaxxkaeT BpeMs paclipoCTpaHEHHUs BO30YXKIEHUS OT CUHO-
aTpPUAIBHOTO y3J1a JI0 COKPAILECHHUS eIy 109KOB (puc. 49). TOT nmoka3areiab u3Me-
psieTcst OT Havasa 3yOia P 1o Havasna »xenynoukoBoro komiiekca (QRS). Jlnurensb-
HocTh uHTepBaina P-Q cocrasnser 0,12—0,20 cu 3aBUCUT OT 4acTOThI CEPACUHBIX
COKpAIlCHUN.

Ceemenm P—Q cOOTBETCTBYET BpEMEHHU OT KOHIIA JICTIOJISIPU3AIUH TIPECEp-
Ui 10 Havayia JEnOoJsIpU3aluu >KeTyJA0YKOB U U3MeEpsieTcs OT KoHia 3yOma P
Hayasia xenynoukoBoro komiuiekca (QRS). nurensHocTts cermenta P-Q npubiiu-
surensHO 0,1 c.
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Puc. 49. NnrepBanst u cermentsl DKI'. Hemounuxk: http.://www.cardio63.ru/images/
EKG_pod_silu_kazhdomu_shpagralka_dlya_pechati.compressed.pdf

Komnnexkc QRS dopmupyercs B mpouecce AENOISpU3aLUN HKEITyA0YKOB.
Kommieke QRS uzmepsiercst ot Hauana 3yomna Quo konma 3y6ua S. [llupruna kom-
TJICKCA YKa3bIBACT HA MPOJAOIKUTEIIBHOCTD BO30OYX)IACHUS B KEITYJOUKAX M COCTAB-
nsiet ot 0,06—0,08 10 0,1 c.

Ceemenm S—T xapakTepuszyeTcs MOJHBIM OXBATOM BO30YXKICHHS 000UX JKe-
JYyAOYKOB Cepilla U MpeAcTaBiseT coOol oTpe3ok OT KoHIa komiuiekca QRS no
Havaina 3yoma T. Cerment S—T pacnonaraercs Ha U30JUHUU U B TPYIHBIX OTBEJIE-
Huax V1-V3 Mmoker HaOmogaThes €ro noabéM Ha 2 MM, B OTBeleHHIX V4-V6 —
cMmenienne BHu3 Ha 0,5 MM.

Humepean Q—T cOOTBETCTBYET BPEMEHH MEXKIy HauyajoM JEMOspU3aliuu
KETyI04YKOB U ux penossipuzanueii. T.e. Bpems oT Haudana koMmiuiekca QRT go
koHIia 3yona T. JlnutenbHoCTh MHTEpBasia Q—T 3aBUCUT OT 4acCTOTHI CEPJCUHOTO
puTMa, Bo3pacTa u noja. Tak, y My>K4uH ero JJIMTelbHOCTh cocTaBisieT 0,39 ¢, a'y
»kennuH — 0,41 c.

Kenyooukoentit komniexc QRST sBIs€TCS OTpaKEHUEM ITpollecca pacipo-
ctpanenus (komruiekc QRS) u yracanus (cerment S—T u 3y0enr T) Bo30yk1eHUs 110
MHUOKapAy KEITYyJOUYKOB.

Humepean T-P cOOTBETCTBYET IUACTOIUYECKOMN (hasze cepAaiia. ITo HHTEPBa
oT okoH4aHus 3yoma T g0 Hauana P.

Humepean R—R orpaxaeT noaHbli LUK pabOTHI cepLa.
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4.3. Peryasiuus 1esiTeJIbHOCTH cep/aIa

Peryisaums nestenbHOCTH cepilia — 3TO MOAIEpKaHUE 3a1laHHOTO (O TUMAaJIb-
HOT'0) YPOBHSI CHCTEMHOT'0 apTEPHUAJILHOTO AaBJICHUS, YPOBHS HANPSKEHUS B KPOBU
Y TKaHAX KUCJIOPOJA, YIIEKHUCIOT0 ra3a, KOHIIEHTPAalud BOAOPOJHBIX HOHOB. OJ1-
HAKO, B CJIEJICTBUE OCTOSHHOI'O U3MEHEHUs MOTPEOHOCTEN OpraHu3Ma, peryssauus
JEATEIBHOCTH CEPALIA OCYILECTBISETCA 32 CYET BHYTPUCEPICUHBIX, BHECEPICUHBIX,
a TaKke TyMOPaJIbHBIM MEXaHU3MOB.

K eénympucepoeunvim (MHTpakapaualIbHbIM) MeXaHU3Mam OTHOCSAT BHYTpU-
KJIETOUYHbIE MEXaHU3MbI PETYJISIUU, PETYISLUI0 MEKKIETOUHBIX B3aUMOJCHCTBUN
U BHYTpHUCep/euHble nepudepuyeckrie pedueKTopHbIe MEXaHU3MBI.

BHyTpucepieuHbie MEXaHU3MbI 00€CIeUnBaIOT OJMHAKOBBIN MPUTOK KPOBH K
Ceply U ee BhIOpPOC, KOTOpbIE 3aBUCAT OT MHTEHCHUBHOCTH JEATEIBHOCTH MHO-
kapaa. Tak, BHYTPUKIETOUYHbIE MEXAHU3MbI PErYyJIALMHA CUJIbl COKpPALIEHUI MHO-
KapJia OCYIIECTBISAETCS 3a CUET T€TEPOMETPUUECKUX U TOMEOMETPHUUECKUX MeXa-
HU3MOB. ['erepomeTpuyeckas peryysiiusi OCYIIECTBIAETCS COIJIaCHO 3aKOHY
@panka-CtpayinHra — 4yeM OOJIblIE€ PACTSKEHUE MBIMILBI JKETyI0YKOB BO BPEMS
(da3bl HaMOJTHEHUS], TEM CUJIbHEE MBIIIIA COKpAIlaeTcs BO BpeMs cucTobl. B xone
rOMEOMETPUUECKON PEryJISIUN COKpaIlleHue CepACUHON MBIIIIE CUIIbHEE MPH 00-
Jiee YaCTOM BO3HMKHOBEHUHU BO30YKI€HUS B MUOKape. Perynsuus MexXKIeTOUHbIX
B3aMMOJEHCTBUIM OCYIIECTBIISIIOTCS 3@ CUET HAJIWYMS B CEpACUHOM MYyCKyJarype
HEKCYCOB, KOTOPbIE COEAMHIIOT MHUO(DHUOPUILIBI, TEM CaMbIM 00€CIeunBasi TPaHC-
HOPT BEIIECTB U PaCpOCTPaHEHUs BO30YKICHUS.

BuyTtpucepneunsie nepudepudeckue peQeKTOPHbIE MEXaHU3MbI CIIIaXKu-
BalOT U3MEHEHUS B JIEATEIBHOCTU CEp/lla, BOZHUKAIOIINE B XO/€ reTepOMETpUYE-
CKHUX U TOMEOMETPUYECKUX MEXAHU3MOB U OCYIIECTBIISIFOTCS 332 CUET METACUMITATH-
yecKkoll HepBHOU cuctemsl. Kpome 3Toro, BHyTpHucepeuHble nepudepudeckue pe-
(AEKTOpHBIE MEXAHU3MBI PETYJUPYIOT PUTM CEPACUYHBIX COKPAIICHHI, CKOPOCTh
IPOBEJCHUS BO30YKICHUS, PEMOJIIPU3ALUI0 U CKOPOCTh JAMACTOJINYECKOTO pac-
cJ1a0JIeHu.

K snecepoeunvim (3xcTpakapanaibHbIM) OTHOCST HEPBHBIE U TYMOpaJIbHbIE
(akTOpBI perysiuuu ASSITENbHOCTH CEpALIA.

HepsHast peryssmus cepia oCyIECTBISIETCS CUET BIUSHUSA CUMIATHUECKUX
Y MMAPACUMITATUYECKHUX BIMSIHUH, a TAKXKE 3a CUET KapAUAIbHBIX pe(IEeKCOB CEPLIA.
Pa3npaskxeHne cuMnaTH4EeCKMX HEPBHBIX BOJIOKOH IMPUBOJUT K BBIACIEHUIO U3 MX
OKOHYAaHHUW HOPAJAPEHAIMHA, KOTOPbIA MPUBOAUT K YBEJIMUYEHUIO MPOHULAEMOCTH

KJI€TOYHOU M€M6paHI>I MHUOKapaa 1JIsI HOHOB C212+, qTO0, COOTBCTCTBCHHO, BBLI3LIBACT
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MOJIOKUTENBHBIN XPOHOTPOIHBIN 3P deKT (ydalieHre CepAeUHOr0 PUTMa), OJI0XKH-
TEIbHBIM HMHOTPONHBIN AP (DeKT (yBEeTMUeHHE aMIUTUTY/ Ibl COKpPAIIEHU KapInOMHUO-
IIUTOB), MOJIOKUTEIBHBI 0ATMOTPONHBIN (D PEKT (MOBBIIIAET BO30YIUMOCTh Cep-
JIEYHOM MBIIIIBI) U MOJOXKUTEIbHBIM APOMOTPONHBIN 3 (PeKT (yBeIMUUBAET CKO-
pOCTh MpoOBeJeHUsT BO30OYKIeHUs B cepale). PazapakeHue mapacuMIIaTHYeCKUX
HEPBHBIX BOJIOKOH, B YaCTHOCTH, OJTy>K/1alOIUX HEPBOB, IPUBOJIUT K BHICBOOOXKIE-
HUIO B X OKOHYAHUAX alleTWIXOJIMHA, BBI3BIBAIOIINI TOPMOKEHUE AESITEIBHOCTH
cepaua. ALETUIXOJIUH, JEHCTBYS Ha cep/le, IPUBOAUT K MOBBIIIEHUIO MPOHUIAE-
MoCTH [ist HOHOB K*, KOTOPBIN MPEnsSTCTBYET Pa3BUTHIO ACTOsipu3aiuu. T.0. cTH-
MYJISILMS Oy KIAIOMX HEPBOB BBI3BIBAET OTPULIATENbHBINA XPOHOTPOIHBIN 3 PeKT
(3aMeIeHe CepJIeYHOr0 PUTMA), OTPULIATEIBHBIN MHOTPOIHBINA d(PPeKkT (yMEHb-
HIEHUE aMIUIUTYAbl COKPAICHUN KapIHOMUOLUTOB), OTPULIATEIbHBII 0aTMOTpPOII-
HBI 2P deKT (MOHMXKAET BO3OYAMMOCTh CEPJCYHONW MBIIIIIBI) U OTPHUIATEIbHBIN
JpOMOTPONHbIA A(PdeKkT (YMEHbIIAeT CKOPOCTh MPOBEACHUS BO30YXICHUS B
cepaue). HeobxonuMo oTMeTuTh, YTO HOpMasbHas padoTa cepiia onpeaeseTcs
B3aMMHBIMU BIMSHUSMU CUMIIATUYECKUX U TTAPACUMIIATHUYECKUX HEPBOB.

Cpenu kapAaualbHBIX peQIIEKCOB ceplia BbIIEISIOT COOCTBEHHBIE, COIpS-
*eHHble U Hecnenuduueckue. K coOCTBeHHBIM peduiekcaMm cepjiia OTHOCIT pe-
(breKxchl, BO3HUKAIOIINE TIPH pa3ipakeHUH MEXaHo-, bapo- u xemopenentopos. Co-
NpsHKEHHBIE PEQIIEKCHI CEPACUYHO-COCYIUCTON CUCTEMBI CBSI3AHHBI C aKTUBHOCTBIO
pedIeKCOreHHBIX 30H, HE MPUHUMAIOLTUX MPSMOTO YYaCTHUs B PETYJISIIIUN KPOBOOO-
pamenus. K takum pednekcam otHocaT pedrekc ['onbua, pednexc JlanuHu-
AurHepa, a TakKe yCJIOBHbBIE PE(IICKCHI.

Knaccuueckum BaranpHbIM siBisieTcst peduiekc ['onbua. [Ipu mexannueckom
BO3JICHCTBUM HA KEIYJIOK WJIM KUIIEYHUK >KMBOTHOTO HAOJIOMAETCS OCTAaHOBKA
cepaia (BiausiHre OJIy»JAl0IIero HepBa). Y uenoBeKa 3TO HaOI0JaeTcs Ipy yaape
1o nepeaHel OpromHon crenke. [Ipyu HagaBIMBaHUM HA TJIa3HbIE SIOJOKHU MPOUCKO-
IUT ypexkeHne cokpamieHuii cepana Ha 1020 B MuHyTy (BIMsIHUE OMy>KIAOLIErO
HEepBa) — 1a3o-cepAeunbii peduiekc Jlanuau-Amnepa.

Yro kacaeTcs HecnelU(pUIECKUX KapIUajJbHbIX pe(IIeKCOB, TO BOCIPOU3BE-
CTH X BO3MOKHO TOJILKO B YCJIOBUSIX B MATOJIOTMH WJIA SKCTIEPUMEHTA.

['ymopaisibHble (DakTOpbl PEryyisiluu JIEATEIbHOCTU CEpAlla CBSA3aHbl C JIEH-
CTBHEM OMOJIOTUYECKHU aKTHBHBIX BEILIECTB, B MEPBYIO OYEPE/b, C IEHCTBUEM TOPMO-
HOB. Tak, 0/IHM TOPMOHBI CIIOCOOHBI BBI3bIBATh CYKEHUE KPOBEHOCHBIX COCYJIOB — Ba-
30KOHCTPUKTOPBI, IPYTUe — UX pacliupeHue — Bazoauiatatopel. Cpeau Ba30Ko-
HCTPUKTOPOB HanboJIee N3yUeHbl KaTEXOJaMUHBI (aIpeHaINH, HOPaJAPEHAINH), KO-
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TOpbIE IEUCTBYIOT Ha CEpJILie OIIOCPEAOBAHO Yepe3 - U 0-aIpeHOPELenTOPbl MUO-
IUTOB. B pe3ynbrate B3aMMOAECHCTBHS TOPMOHOB C PELENTOPAMU AKTUBUPYETCS
BHYTPHUKJIETOYHBIN (DEpPMEHT aJieHUIATIIMKIIa3a, ycmiuBas cunte3 TAM® u notok
noHoB Ca?* BHYTpb KIETKH, BCIEICTBHE YErO MOBHIIAETCS COKPATHMOCTH MHO-
KapJa.

JIist HopMaJIbHOM €SITENIBHOCTH cep/ilia O0JIbIIOE 3HAYEHUE UMEIOT JJIEKTPO-
matel. Konnentpanus nonos K* u Ca?* BIMSIOT Ha aBTOMATHIO U COKPATUTEIBHbIE
cBoricTBa cep/a. M30b1Tok K BRI3BIBACT yperkeHUE PUTMA, CHITBI COKPAIIICHUS, T10-
HIKEHHE BO30YIMMOCTH U IPOBOJAUMOCTH.

Baxxnoe 3HaueHue ISl peryisiiud UMeeT cOOCTBEHHAas YHAOKPUHHAS (DyHK-
s cepana. B MuornuTax npeacepauii oOpa3yeTcs 1ejioe CeMENCTBO HAaTpUHypeTH-
YECKHMX NENTHUIOB, KOTOPHIE MO-APYrOMYy HA3bIBAIOT «CEMEWCTBOM Ba30AKTHMBHBIX
nentua0B». OHU NOBBIAOT BhAeneHue moukamu Na* u Cl™, kiiy0oukoBy0 (uiib-
Tpauio. PaccnabusiioT riiajkue MUOLMTBI MEJIKHUX COCYJIOB, CIOCOOCTBYET MOHHU-
KEHUIO apTepUaIbHOro fasieHus. OQHaKo B ITOCIIEIHEE BPEMS BBICKa3aHO MHEHUE,
YTO MENTU/BI CIEAYET CUUTATh HE Ba30UiIaTaTopamMu, a PU3N0IOrH4eCKUMHU aHTa-
TOHUCTaMH Ba3KOHCTPUKTOPOB. OHUM U3 BakHEHIINX 3((HEKTOB SBISETCS TAKKE
nepepacnpeneseHue JKUIKOCTH U3 BHYTPUCOCYAUCTOTO BO BHECOCYAUCTBIN CEKTOP
Ha YPOBHE KallWJUIAPHOIO pyciia. B HacTosmiee BpemMs yCTaHOBIJIEHO, YTO Iepepac-
npeeseHre )KUJKOCTHU CBSI3aHO ¢ 3(ppexTamMu nenTuaoB, peanuzyeMbiMu il MO 3a-
BUCUMBIMU pelienTopaMu. B oCHOBe 3TOro mpoliecca JIEKUT MpsiMOoe 00paTuMoe
JIECTBUE HATPUNYPETUUECKUX NENTHIOB Ha TPOHUIIAEMOCTh KaIMJUIIPHON CTEHKH
1151 BoAsl. Kpome Toro, npeamnonarator, 4YTo epepacnpeeieHue KUIKOCTH MOKET
OBITh YACTUYHO CBSI3aHO C MOBBIIICHUEM JPEHAXKHON QYHKINN TUMPATUIECKUX CO-
cynoB. Kpome Toro, HaTpuilypeTHuecKkre MEenTUAbl OKA3bIBAIOT BIUSHHUE HA COCY-
JVCTBIA TOHYC 4Y€pe3 YTHETEHUE CHCTEMbl PEHUH — aHTMOTEH3UH — aJbJOCTEPOH.
[IpencepaHplil HATPUINYPETUUECKUN MENTHA NPENATCTBYIOT YCWICHHUIO CEKpPEUUU
aNbJOCTEPOHA B OTBET Ha AercTBue anruoreHsuHa II. Ilomydyensl nannslie, 4To OH
TaK)K€ MHTUOUPYET CEKPEIUI0 aHTUJINYPETHUYECKOTO0 U aJpPEHOKOPTUKOTPOITHOTO
TOPMOHOB.

Kpaiine BaxxHbIM 3(peKTOM HATPUIYPETUUECKUX TMENTHIOB B HOPME U TIPH
NATOJIOTHH SIBJIAETCS UX BIMSIHUE Ha Tpo(HUUECKHE Mpoliecchl B MUOKapae. Mcnob-
3ysl TEHHOMHKEHEPHBIE TEXHOJIOTUH, HCCIIEIOBATENH MOy YUIIN )KUBOTHBIX C OTCYT-
CTBHEM B CEPAECYHOMN MBILIIE PELENTOPOB K HATPUUYPETUUECKUMU NENTUAAM. Y Ta-
KHMX JKMBOTHBIX pa3BUBAJACh THIEPTPOUs MHOKAp/Aa, XOTS YPOBEHb apTepHallb-
HOTO JIaBJICHUS ObLT IOHHMKEH 33 CYET KOMIIEHCATOPHOM rMIEepPCEKPEIUU MPEaCcCEP -
HOT'O TOPMOHA.
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['ymopasibHbI MEXaHU3M PETYJIALMNA HAXOAUTCS B 3aBUCUMOCTH OT HEPBHBIX
MPOIIECCOB BOCHPUSATUS U TMEpepadOTKH MH(OpPMAIMK O COCTOSIHUM BHEIIHEH U
BHYTPEHHEU Cpeibl OpraHu3Ma.

BaxHO OTMETUTH, YTO HOPMAJIbHAS PETYJISILIUS CEPJICUHOTO PUTMA OCYILIECTB-
JSI€TCS B3aUMOJIEICTBUEM BET€TAaTUBHOM U LIEHTPAJIbHOM HEPBHOM CUCTEMOM, T'yMO-
panbHBIX BO3JAEHUCTBUM, a TAKXKE 32 CUET UMITYJIbCOB, BO3HUKAIOIIMX B OTBET HA pas-

JIpakKeHUE Pa3IMUYHBIX HHTEPO- U IKCTEPOPELECIITOPOB.
4.4. T'eMmoguHaAMHUKA

I'emoounamuka paccMaTpuBaeT 3aKOHOMEPHOCTH, IPUYMHBI, MEXaHU3MBbI U
IIPOSIBJICHHUSI IBUKEHUS KPOBU B CEPAECYHO-COCYIUCTON CUCTEME.

KpoBeHocHble cocy/ibl KIaCCUPUIUPYIOT IO aHATOMUYECKUMHU U (PYHKIIHO-
HaJbHBIM Npu3HaKaM. [1o 0cOOEHHOCTSAM CTPOEHUS BbIACISAIOT:

Apmepuu — O4E€Hb 3JTACTUYHBIE COCYbl, KOTOPBIE MOTYT CY>KaThCsl U PACILIN-
pATBCS, B 3aBUCUMOCTH OT 00bEMA KPOBH, HAXOSAIIEICS B HUX. DTOT THUII COCY/I0B
HMMEIOT TOJICTBIE CTEHKH, COAECPKAILME MBIIICYHbIE BOJIOKHA, KOTOPHIE BIIUAIOLINE
IJIaBHBIM 00pa30M Ha 3JIaCTUYECKHUE CBOMCTBA CTEHKH apTepHil, PaKTUUECKU HE U3-
MEHsIS [IPU OTOM IIPOCBET COCYIOB, TAKKE COAEPKATCS KOJUIATCHOBBIE U 3JIACTUYE-
ckue BoioKHa. [Io cocyaM maHHOTO THMa KpOBb ABMXKETCA OT cepaua. bimke k
CEpJLY pacroiararoTcs apTepUn dJIACTUYECKOTO TUIIA, JUCTAJIbHEE — MBIIIIEYHOTO.

Apmepuonvl (npexanunnsipsl) — COAEPKaT B CBOEH CTEHKE I1aIKOMBILICYHbIE
KJIETKH, COKpAIllEHUE WU pacciabiieHne KOTOPhIX TPUBOIUT K UBMEHEHHIO UX TTPO-
cBeTa (COMPOTUBIIEHUE CTEHKU COCYa).

Kanunnapwsr — menpuaniime KpOBEHOCHBIE COCY/Ibl, C TOHKOM CTEHKOU. Boije-
JAIOT TPU THUIA KanwusipoB. Kanwiumsipsl ¢ HENPEPBIBHOM CTEHKOM, MOKPBITOU
CIUIOIIHBIM CJIOE€M 3HAO0TEIHAIBHBIX KJIETOK, B MEMOpaHax KOTOPBIX €CTh HEOOIb-
e nopsl (4-5 HM). JlaHHBIN TUIT KaMWJUISIPOB BCTPEYAETCS B MBIIILAX, KUPOBOU
U COCIMHHUTEIbHON TKaHW, B anbBeojax. PEeHeCTpUPOBAHHBIE KANMIIISAPbl UMEIOT
oTBepcTusi-okomku (penectpnl) B cteHke (0,1 MKM), KOTOpbIe MOTYT OBITh MpHU-
KPBITHl MEMOPAHOM, BCTPEUYAIOTCS B TOUYEUHBIX KITyOOUKax U 000I0YKE KUIIEYHUKA.
Jns xanmWwispoB C NPEPBIBUCTONM CTEHKOW XapaKTepHO HAJIMYME IMPOCBETOB HA
CTEHKE, Yepe3 KOTOpbIe MOTYT HNPOXOAUTh KUAKOCTh U KJIETKHA KpoBH. IIpeacras-
JIEHBI B KOCTHOM MO3T'y, CHHYCaX IIEYEHHU U CEJIE3EHKE.
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CNMNOLUHBLIE OKOHYATBIE MPEPBLIBUCTLIE
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Benynvi — cocynpl, OTBOJAIIME KPOBb U3 MUKPOLUUPKYJISTOPHOTO pycia. U
HayaJabHOE 3B€HO BEHO3HOT'0 OT/IENIa COCYAUCTON CUCTEMBI.

BeHbl — KpOBEHOCHBIE COCY/IbI, Y KOTOPBIX BBUY HU3KOTO JIaBJICHUSI KPOBU U
HE3HAYUTEIBbHON CKOPOCTBhIO KPOBOTOKA B CTEHKE BEH MEHEE MPE/ICTABJIEHBI 3Jia-
CTUYECKHE BOJIOKHA AJIEMEHTHI M HAXOJMUTCS MEHBIIEE KOJIMYECTBO MBIIICUHON
TKaHU. B BeHax mMeeTcs KJanaHHbIW alapar, IpoIlyCKarolhe KPOBb M0 HaIlpaB-
JICHUIO K CEpJILly W MPEnsTCTBYIOUME €€ OTTOKY, HanboJliee MpeACTaBiIeHbl BEHAX
KOHeyHocTel. [1o BeHaM KpOBb M3 OPraHOB M TKaHEW TEUYET K CEpJlly, B IIPABOE
npeacepaue. Mckintouenue, JIEroYHbIe BEHbI, 10 KOTOPHIM KPOBb U3 JIETKUX MOCTY-
I1aeT B JIEBOE MpeLCcepane.

Tak, M0 CTPOEHHIO COCYIMCTOM CTEHKH KPOBEHOCHBIE COCYbI MOAPa3IEIsi-
IOTCSl Ha 3JIACTUYECKHUE, MBIIICUYHbIE U cMelaHHble. K amacTuyeckum cocyaM oT-
HOCSITCSI KPYTTHBIE U CPEJTHUE apTEPUU U BEHBI, K COCYJIaM MBIIIICYHOTO TUIIA — MEJI-
KHE apTepuH, apTEPUOIIbl U BEHYJIbL, @ K COCyJaM MUKPOLUUPKYJIATOPHOTO pycia —
apTepUOJIbl, KaWUIAPHI, BEHYJIbI, MPe- U MOCTKAMWIISPHbIE COUHKTEPHI, IITYHTO-
BbIE COCYbI (apTepHOBEHO3HBIE aHACTOMO3bI). CorslacHO (yHKIIMOHATHHOM KJ1ac-
cu(dUKalK BCE COCYAbl CEPJIEUHO-COCYIUCTON CUCTEMBI KIACCUPUIUPYIOT MO BbI-
MOJIHSIEMBIM (DYHKITHSIM:

MPAHCNOPMHbBIE COCYObL:

1) amopTu3upytolre win 0ypepHble COCYIbI — CTIKUBAIOT IEPUOTUUECKUE
CUCTOJIMYECKUE BOJHBI KPOBOTOKA, T.O0. CMSTYaroT THAPOJMHAMHYECKUN ylap
KpPOBH, BEIOPACHIBAEMOM CEPJILIEM BO BPEMsI CUCTOJIBI, U 00ECIIEUNBAIOT MTPOJIBHIKE-
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HUE KPOBH Ha NepuQeprio BO BpeMsl AUACTOJIbI KeJly0UKOB. J[aHHbIe cocyabl 00-
Ja1a0T BBICOKOM PACTSKUMOCTBIO U K HUM OTHOCSIT a0pTY U KPYIHbIE apTEPUH 31a-
CTHUYECKOI0 THIIA,;

2) pe3UCTUBHBIE WU COCYAbl COMPOTUBIIEHUS — CHOCOOHBI OBICTPO U3MEHATH
BEJIMUYMHY NPOCBETA COCYOB, TEM CaMbIM OOECIEUYHUBAIOT HENPEPHIBHOCTH KPOBO-
TOKa I10 CEpJIEYHO-COCYIUCTOMN cucTemMe. PE3UCTEHTHBIE COCYAbI, B YUCIIO KOTOPBIX
OTHOCST MEJIKUE apTEepUH, ApTEPUOJIbI, METAPTEPHOJIBL, TOIEP)KUBAIOT apTepUalb-
HO€ JaBJEHUE W TUIPOCTATUYECKOE JABJIEHUE B COCYJIaX MHUKPOLUPKYISTOPHOTO
pycia. IlocTkanmuisspHbele cocyabl CONMPOTUBIEHUS (BEHYJIbI), TAKKE OMPEIEISAIOT
TUIPOCTATUYECKOE JABJICHUE B KaWILUIsApax;

3) éMKocTHBIE cocyabl (BeHbI) — IeNOHUPYIOT 10 60-75 % o0bema UupKyIIn-
PYIOLIEH KPOBH, PETYJIUPYIOT BO3BpPAT BEHO3HOU KPOBU K CEPJLLY;

pezyrupyrowue:

4) UIYHTUPYIOIIHE COCYIbI (apTepUO-BEHO3HBIE aHACTOMO3bl) — OOecreun-
BaOT NMPSAMOE MOCTYIUIEHUE apTEPUATIEHON KPOBU B BEHO3HYIO YacCTh pycClla, MUHYS
COCYIbl MUKPOLIMPKYJsiTOpHOTO pycia. LllyHTupyromue cocyabl y4acTBYIOT B Tep-
MOPETYJISILNH,;

5) cocyabI-COUHKTEPHI WIIK TEPMUHAIBHBIE APTEPUOIIBI — ONIPEAETSAIOT YUCIIO
(GYHKIIMOHUPYIOINX KaWIISPOB;

6) ApeHa)XXHbIE COCYAbl, K KOTOPBIM OTHOCAT JUM(ATUYECKHE COCY/bI, CIO-
COOHBI BBIBOJUTH MPOAYKTHI META00IN3MA, )KUIKOCTH U3 MEKTKaHEBOT'O MTPOCTPaH-
CTBa,

oOMmenHble:

7) OOMEHHBIE COCYJIbI WU COCYIbl MUKPOLIMPKYJISITOPHOTO pycia — o0ecrie-
YUBalOT OOMEH BOJOM, ra3aMu, OPraHMYeCKUMH U HEOPTraHUYECKUMHU BEIIECTBAMU
MEXAY KPOBBIO U TKaHSIMHU.

B ocHOBe remMoauHAMUKH JI€KAT 3aKOHBI THAPOAMHAMHUKH, COTJIACHO KOTO-
pPBIM JIBJKEHHE JKUJIKOCTH MO TPyOKaM ONpENeNsieTCs Pa3HOCThIO JIaBJICHUN B
HayaJle U B KOHIIE TPYOKH, CONIPOTUBIEHUEM U CKOPOCTBIO JIBHIKEHHUS JKUJIKOCTH.
Takum 00pa3oM, OCHOBHBIMM MAapaMeTpaMu T'€MOJMHAMUKH SIBISIOTCA JABJICHUE
KpOBH, nepuepruyeckoe COCyJUCTOE COPOTUBIIEHUE, a TaKKe 00bEMHAS U JTMHEH-
Hasi CKOPOCTHU KPOBOTOKA.

asnenue kposu — 310 cuia, C KOTOPOH KPOBb JIEUCTBYET HA CTEHKH COCY/IA.
JlaBneHue KpoBU paccuuThiBaeTcs o gpopmyse Ilyaseitns:

AP = QxR,
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rjae P — naBnenune kpoBu (MM PT. cT.), Q — kKoaumdecTBo (00bEM) KpoBH, R — compo-
THUBJICHUE B COCYAUCTOU CUCTEME.

JlaBieHue KpoBH B apTEpHsX MPSIMO MPOMOPIUOHATHHO 00BEMY KPOBH, IO-
CTyHaroleu u3 cepia, 1 CONPOTUBIICHUIO OTTOKY KPOBH, CO3/laBaeMoe nepudepu-
yeckuMu cocygaMu. CTOUT OTMETUTh, YTO ABUKYIIEH CHIIOW KPOBOTOKA SIBJISIETCS
IpaJIMCHT JABJICHUM, KOTOPBIN co3/1aeTcsi paboToM cepAala u nepudepudeckum co-
MPOTUBIICHUEM, T.0. KPOBb T€UET U3 00JIACTU C BBHICOKMM JABJIEHUEM B 00JIaCTh C
HU3KUM. B 00nacTy BBICOKOTO J1aBJICHUSI KPOBU BEJIMUMHA JIaBJICHUSI KPOBU BBIIIE
40 MM pT. CT., a B 00JaCTH HU3KOTO JAaBieHUs — HUxKe 20 MM pT. cT. B mosbix BeHax
naBiieHune npubimkaercs Kk 0 MM pT. CT.

llepughepuuecroe cocyoucmoe conpomusnerue — 3T0 Cuja, IPEIsTCTBY IO
TOKy KpoBu. Ilepudepuueckoe coCcyaucToe CONMPOTUBICHHE HEBO3MOXHO H3MeE-
pUTh, €r0 MOYKHO TOJIBKO paccyuTaTh, 3HAsl APYrue€ MOKa3aTeau I'eMOJMHAMUKH.
Tak, nepudepryeckoe CONPOTUBIICHUE CO3/IACTCS TEKYIIEH KUIKOCThIO U3-3a Tpe-
HUS YaCTUII )KUJIKOCTH O CTEHKH COCY/Ia, a TaKXKe Oraroapsi HATHYUIO BHYTPEHHETO
TPEHUS MEXKAY Pa3IMUYHBIMU CJIOAMHU XuAKOCTU. [lepudepudeckoe cocyaucroe co-
MPOTUBIICHUE PACCUUTHIBAETCA 110 hOopMyJIe:

R = (8xLxxx1n) / (1 *xr %),

rae L — jumHa cocya; T v 8 — KOHCTAHTBI; T — paJlyC COCYAQ; 1) — BA3KOCTh KPOBU.

Paznuyaror BHEHIHEE M BHYTPEHHEE CONIPOTUBIICHHE. BHENIHEe conpoTHBIIE-
HUE€ — 3TO CUJIa TPEHUS KPOBU O CTEHKH COCYJa, 3aBUCSAILIEE OT paanyca U JJIMHbI
cocyla. BHyTpeHHee CONPOTUBIIEHUE — 3TO CUJIAa BHYTPEHHETO TPEHUSA MEXKAY KIIET-
KaMU U CJIOSIMHM JABWKYUIEHCS KPOBH, MPSMO MPOMOPILUOHAIBHO BA3KOCTH KPOBHU.
BHemiHee u BHyTpeHHEE CONPOTUBICHUE 00Pa3yIOT yIEIbHOE U OOIIEee COMPOTUB-
JIEHUE COCYIOB. YE€IbHOE CONPOTHUBJIEHUE — 3TO CONPOTHUBIEHUE TOKY KPOBHU Ha
JAHHOM y4YacTKE€ CEPACHYHO-COCYAUCTON cUCTEMBI. CyMMa yIeNbHBIX CONPOTHUBIIE-
HUW, KOTOpPbIE KPOBb IpPEOAOJIENa, OIS 10 JaHHOIO y4YacTKa COCYIUCTOM CH-
CTEMBI, Ha3bIBAETCS OOIIMM COIPOTUBIICHUEM.

Ob6vémnas ckopocms Kpo8omoxa — 00bEM KPOBH, KOTOPBIN MPOTEKAET uepe3
MONepeYHoe ceueHue cocy10B 3a 1 MuH (1/MuH, mii/MuH). O0bEMHASA CKOPOCTH KPO-
BOTOKA OTPAXaeT TPAHCIIOPTHBIC (PYHKIIMU KPOBH U 3aBUCUT OT BEJIMUUH JABJICHUS
KpPOBHU U NEpUPEPUIECKOT0 COCYIUCTOTO CONPOTUBIEHU. Brruucnsercs no gpop-
MyJI€:

Q=AP/R,
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rae Q — o0beMHast CKOpOCTh KpoBOTOKA, AP — rpaauenT naBieHust kposu, R — co-
CYZIMCTOE CONPOTHUBIICHHUE.

OO6BbeMHast CKOPOCTh KPOBOTOKA COOTBETCTBYET MUHYTHOMY 00BEeMYy ceplia
(MOC).

MOC = CO x UCC,

rae CO (YO) — cuctonuueckuit win yaapasiii 00bem, UCC — yacToTa cepaedHbIX
cokpamienuii. O6bEMHas CKOPOCTh KPOBOTOKA 3aBUCHUT KaK OT CHJIBI, TAK M YACTOTHI
CEPJICUHBIX COKpAIIEHUN U 00BhEMA IUPKYJIUPYIOIIEH KPOBH.

Jlunetinas ckopocms Kpo8omoKa — CKOPOCTh, C KOTOPOW YaCTHUI[bI KPOBU ABU-
JKYTCSl BIIOJIb cocyna (M/CeK, MM/CEK).

V=Q/S=Q/Ynxr?

rae V — JIMHEWHas CKOpOCTh KPOBOTOKa, Q — 0O0bEeMHas CKOpOCTh KPOBOTOKA,
S=3 7 X r2— cyMMapHBbIil IPOCBET COCY/IOB.
JIuneiiHast CKOPOCTh KPOBOTOKA 3aBUCUT OT CyMMapHOTO MPOCBETA COCY/I0B.

4.4.1. Muxkpoyupkynayus

[Tog MUKpPOLMPKYJISALKEH TOHUMAIOT TOK KPOBU U JIUM(BI IO METbYANIIIIM
cocyZiaM, TUTAIONTUM JTF000M OpTaH, a TaK)Ke TPAHCIOPT BOJIbI, TA30B U PA3TUYHBIX
BEILIECTB MEXY MUKPOCOCYAaMHU U UHTEPCTUITUATBHBIM MpocTpancTBoM. K Mukpo-
HUPKYJISITOPHOMY COCYIUCTOMY PYCIIY OTHOCST apTEpHOJIbl, METapTepUOIbl (MU
MPEKAMUIUISIPHI ), MPEKAMMLIIPHBIE CPUHKTEPHI, KAMWLISPBI, BEHYJIbI, apTEPHUOIIO-
BEHYJIsIpHbIE aHacTaMo3bl (pHC. 51). COBOKYITHOCTh ATUX COCYJOB pacCMaTpUBAIOT
KaK (YHKIIMOHAIBHYIO €AMHUILY COCYJIUCTOM CUCTEMBI, HA YPOBHE KOTOPOM KPOBb
BBITIOJIHAET CBOIO IJ1aBHYIO (DYHKIIMIO — 00CITyKUBaHUE METa00JIn3Ma KIETOK.

Kanumisipsl — camoe BaKHOE 3B€HO B CUCTEME MUKPOIMPKYISIUUA. ITO 00-
MEHHBIE COCY/Ibl, 00ECIIEUHBAIOIIME IEPEXO0/I Ta30B, BOJIbI, MUTATEIbHBIX BELIECTB
U3 COCYJIMCTOTO pyclia B TKaHU U Ha000poT. OOMEH BeIIeCTB Yepe3 KanmUIIPHYIO
CTEHKY PETYJIUPYETCs C MOMOIIbI0 GuiabTpanuu, 1uddy3un, abcopOrum ¥ MHHOIU-
to3a. Kucnopoa, IMoKcu yriiepoja, KupopacTBOPUMbIE BEIIECTBA JIET'KO MPOXOIAT
yepe3 KanWUIIPHYIO CTeHKY. OuiIbTpalus — Npolecc BbIX0Aa KUJKOCTH U3 Karuii-
Jsipa B MEXKKJIETOYHOE MPOCTPAHCTBO, a a0copOIus — 00paTHOE MOCTYTICHUE KU/~
KOCTH U3 MEXKJIETOYHOTO IPOCTPAHCTBA B KAMWJLUIAP. DTU MPOIECChl OCYIIECTBIISA-
I0TCSl B pe3yJIbTaTe Pa3HUIIbl THIPOCTATUYECKOTO JIaBJICHUSI KPOBU B KaWJLISIPE U
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HHTepCTHHHaHBHOﬁ KHNIKOCTH, a TaKXKC 6nar0z[ap$1 N3MCHCHHNIO OHKOTHYCCKOI'O
JaBJICHUS IIJIa3MbI KPOBH U HHTCpCTHHHaHBHOﬁ KHUIOKOCTH.

w
#.—lﬂ

ApPTEpWUOBEHO3HBIR
aHacToOMD3 —»

MpekanunnapHeA
cpuHKTED
L

Bexyna

Puc. 51. CxemMa MUKPOLIUPKYISTOPIIOTO COCYIUCTOTO pycia. Mcmoyunuk:
https://www.grandars.ru/college/medicina/kapillyary-cheloveka.html

JAu¢¢y3Hblii MeXaHU3M TPAHCKATMIUISIPHOTO OOMEHA OCYILIECTBIIAECTCA B pe-
3yJbTaTe PA3HOCTU KOHUEHTPALMI BEIECTB B KAMIIISIPE U MEKKIETOUHOM JKHJIKO-
CTH. AKTHBHBI MeXaHM3M 0OMeHa 00eCIeUrBAETCS SHA0TEINAIbHBIMU KIIETKaMHU
KaIllnuIIpOB, KOTOPbIE C TIOMOIIbIO TPAHCIIOPTHBIX CUCTEM B UX MeMOpaHax mepe-
HOCSIT OIpe/ie/ieHHbIe BellecTBa U MOHbL. IIMHOLMTO3HBIM MeXaHU3M CIOCO0-
CTBYET TPAHCIIOPTY YE€pPE3 CTEHKY KaIMJUISIpa KPYIHBIX MOJIEKYJ U YaCTHILl KJIETOK
MyTEM 3HJI0- U SK30IIMHOLIMTO3A.

B TKaHsAX, OTIMYAIOMIUXCSI MHTEHCUBHBIM OOMEHOM BEIIECTB, YHCIO KaIlUI-
JSIpOB OOJIbIIE, YEM B TKAHAX, B KOTOPbIX OOMEH BEIIECTB MEHEE MHTEHCUBHBIN.

Pa3znuyaroT 1Ba BUja GyHKIIMOHUPYIOIUX KaWUISPOB:

» OJIHM U3 HUX OOpa3yloT KpaTdyalllui MyTh MEXIY apTepUOJIaMU U BEHY-
JaMu (MarucTpaibHble KamWUISAPHI);

» Jpyrue NpeacTaBisiioT co00il OOKOBBIE OTBETBJIEHUS OT MEPBBIX — OHU OT-
XOJAT OT apTEPUAIBHOIO KOHIIA MaruCTPajabHbIX KalWULIPOB M BIAJAIOT B UX BE-
HO3HBII KOHEL, 00pa3ys KaluUISIpHbIE CETH.

MarucTpanbHble KallWUSIPbl UTPAIOT BAXKHYIO POJIb B paCIpEEICHUH KPOBH
B KalWJUISIPHBIX CETSIX U B IPYTUX (peHOMEHAX MUKPOLUUPKYISIIUKU. YacTh Kanuuis-
POB BBIKJIIOYEHA U3 KPOBOOOpalieHus. B neprnos MHTEHCUBHOU €ATEIbHOCTH Op-
raHoB (HampuMep, IPpHU COKPAILEHUH MBILIL] WJIH CEKPETOPHON aKTUBHOCTHU JKEJE3),
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KOr/1a OOMEH BEIIECTB B HUX YCHUJIMBAETCS, KOJIMUYECTBO (DYHKITMOHHPYIONUX Ka-
NUUSIPOB 3HAYUTEIHHO Bo3pacTaet (penomen Kpora).
CtpykTypHO-GYHKIIMOHATBHON €IMHULICH KPOBOTOKA B MEJIKUX COCY/aX SIB-
JISIETCSI COCYAMCTBIA MOAYJb — OTHOCUTEIHHO 000COOJEHHBIH B reMOJMHAMUYE-
CKOM OTHOIIIEHUH KOMIUJIEKC MUKPOCOCYI0B, CHAOKAIOIINI KPOBBIO OTIPEICTICHHYIO
KJIETOYHYIO MOMYJIAIMI0 oprana (puc. 52). Hanuuune momysei mo3BoJiseT peryJiu-

POBATH JIOKAJIIBHBIN KPOBOTOK B OT/IEJIbBHBIX MUKPOYYaCTKaX TKAHEM.

APTERUONOBEHYNADHBIN

Aprepwona
AHACTOMO3
\ o Beuyna
Mpexanuwnnap
—
C0O ChOMHETEPOM MNocTekanunnap

Kanunnapw

Puc. 52. Cocynucteiit Moayb. Mcmounuxk:
https://www.grandars.ru/college/medicina/kapillyary-cheloveka.html

4.5. Peryasiuusi TOHyca cOCy10B

CocyaucTblii TOHYC — HAIPSKEHUE COCYAUCTON CTEHKH 3a CUET COKpALCHMS
e€ IIaJIKOMBIIIEYHbIX KJIETOK, IPUBOJAIIEE K U3BMEHEHHUIO IMaMeTpa IPOCBETa CO-
CyZ0B. MI3MeHEeHNe cOCyIUCTOro TOHYCa MEJIKUX apTEepHil, apTepuoJl, BEHYJI U BEH,
chunkrepos perynupyet OIICC. BoinenstoT BUAOB COCYTUCTOTO TOHYCa, KOTOPbIE
NPUHLMIINAIBHO PA3JIMYAIOTCS IO MEXaHU3MaM €ro peajlu3aliy U PeryJisiLuu:

- YeHmpanvHulll (HelpoceHHbll) moHyc. B mpogoaroBaToM Mo3ry Ha JHE
IV sxemynouka pacnosaraercsi COCy0BUTraTeIbHbIA (Ba30MOTOPHBIN) LIEHTP, KO-
TOPBIN PEryIupyeT TOHYC COCYIOB uepe3 LeHTpbl cnuHHOro mosra (Cs—L3). Ilo-
MUMO OyJIbOApHBIX CTPYKTYpP B PETYJISILIMIO BKIIIOUEHBI s/ipa TUIIOTajlaMyca U Kopa
00JBIIMX MONyIapUil (MOTOpPHASL U IPEMOTOPHAS 30HBI).

B cocynoaBurarenbHOM LIEHTPE BBIICISIIOT AENPECCOPHYIO U MIPECCOPHYIO,
KapJAMOMHTHOUPYIOIIYIO M KapJUOCTUMYJINPYIONLYIO 30HBbI.
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AKTHBAIUS JETPECCOPHON 30HBI CIIOCOOCTBYET CHUKEHHUIO apTEePUATBHOTO
JABJICHUS 32 CYET YTHETCHUS aKTUBHOCTH CUMIIATHYECKUX COCYTOCYKUBAIOIITUX BO-
JIOKOH, 4TO IMPUBOIUT K pacmuperuto cocynoB, OIICC, ocmabmennro cuMIaTuye-
CKOM CTUMYJIALIMU cepAla (YMEHbIIEHUIO CEpAEYHOI0 BHIOpOCa).

Bo30yxnenre mpeccopHOi 30HbI BBI3BIBAET MPSIMO MPOTHUBOIOJIOKHBIEC (-
(eKTbl: OBBILLIEHUE apTeprabHOrO AaBieHus yepe3 ypennuenue OIICC u cepaeu-
HOTO BBIOpOCA.

Kapauounrubupyromas 30Ha uyepe3 BOJOKHA OJIyKIAlOIIero Hepsa, HUIY-
IIMMH K CEPJIIy, OKa3bIBAET MAPACUMITATUYECKHE MHTHOUPYIOIINE BIUSHUSA HA €TO
JeATENbHOCTh. KapinocTuMymupytorias mochblIaeT UMITYJIBCHI K CEPJIITY IO BOJIOK-
HaM CHMITaTUYECKOTO HEPBa.

CocynonBuraTenbHbIN LEHTP pabOTaET B aBTOMAaTHIECKOM CaMOPEryIHpyIo-
IIUMCS peKUMe, 00ecTieurBasi ONTUMAIbHBIN YPOBEHD JABJICHUS B MAarHCTPATIbHBIX
cocyJiax, oJy4aeT UMITYJIbCALIMIO OT pe(IEKCOTeHHBIX 30H COCYAUCTOrO pycia, HO
MIPY ’TOM TECHO B3aMMOJICHCTBYET C TUIIOTATIAMYCOM, MO3KEUKOM, 0a3aJIbHBIMU SI]1-
pamMu U KOpo#l TojoBHOTO Mo3ra. OH o0ecreurnBaeT CPOYHBbIE PEAKIMH CHUCTEMBI
KPOBOOOpAIICHHS Ha YCUIICHUE MBIIIEYHON pabOThl, TUIIOKCHIO, TUTIEPKATHUIO, 13-
MEHEHHS KUCIOTHO-OCHOBHOTO PaBHOBECHS. DHEPreTHUECKOe 00ecTrieueHrne U MH-
Terpanusi pa3sHOOOPA3HBIX CIOKHBIX MPUCTIOCOOUTENHFHBIX aKTOB M TIOBEICHUECKUX
peaKkiuil cepaeYHO-COCYIUCTON CUCTEMBI 00ECTIEUNBAIOTCSI CTPYKTYpaMH BhIIIIEIe-
»kamux otaenoB ITHC.

YyBcTBUTENbHAS WH()OPMAITUS TTOCTYMAET B COCYIOABUTATEIIBHBIN IEHTP IO
HEPBHBIM BOJIOKHAM, KOTOPBIE APEBOBHUIHO PA3BETBISIOTCA MEXy KOJUTAr€HOBBIMU
BOJIOKHAMH COCYJIOB. Penentopsl cocy/10B (aHTHOLIETITOPHI) pa3AeisitoTcs Ha Oapo-
penenTopsl (MPeccopelenTopbl), YyBCTBUTENIbHbIE K U3MEHEHUIO apTEePHAIBHOTO
naBiaeHUsS (CKOPOCTh M CTETICHb PACTSDKCHHS COCYIUCTON KIIETKH), U XEMOPEIIeTI-
TOPBI, YyBCTBUTEIbHBIE K U3BMEHEHHIO XUMHUYECKOT'0 COCcTaBa KpoBu. Bee anruoren-
TOPBI, PACIIOJIOKEHHBIE M0 BCEH CepIeUHO-COCYIUCTON cucTeMe, OPMUPYIOT €H-
HO€ PEleNTOPHOE I0JIe, HO B HEKOTOPBIX ydacTKaxX OHH (OPMUPYIOT HAUOOJIbIIIEE
CKOIUICHHE, KOTOPBIE Ha3bIBAIOT Pe(hIIEKCOTeHHBIMH 30HAMU: a0PTATLHON, CHHOKA-
POTHUJIHOM U JIErOYHAS.

B aopmanvrou pegrexcocennoii 30ne B OTBET Ha OBBILLIEHUE APTEPUATBHOTO
JaBJICHUS U, CJIEIOBATEIbHO, YBEIUUCHUS PACTSDKEHUSI CTEHKU aOpThl Pearupyror
OapopenenTopsl, KOTOPBIE 0 BOJIOKHAM JIEIPECCOPHOTO HEPBA MOCHUIAIOT BO30Y K-
JICHUE B COCYIOJBUTATENIbHBIN LIEHTP MPOI0JITOBATOTO MO3ra, OT KOTOPOI'0 YMEHb-
IaeTCs MOCTYIUICHUE UMITYJIbCAIMH K TJIAJKAM MBIIIEYHBIM KJIETKaM COCYJIOB, OJI-

106



HOBPEMEHHO CHUKAETCS 4aCcTOTa CEPACUYHBIX COKPAIICHUI BCIIEICTBUE BO30OYKIIE-
HUS [eHTpa Onyxaaroniero Hepsa. Kak cieacTBue moHmxkaercs oo1iee apTepuaib-
Hoe jgaBieHue. [Ipu CHIKEHHH apTepuaibHOTO JABJICHHUS MPOUCXOAUT OOpaTHBIN
3 PeKxT: TOpMO3UTCS LIEHTP OJIY»KIAIOIIETO HEPBA, AKTUBUPYIOTCS CUMITIATUUECKUE
[EHTPBI, YTO MPUBOJUT K CY>KEHUIO COCYI0B, CTUMYJISIINH JEATEILHOCTH CepAla, U
B KOHCYHOM HMTOTE K MOBBIIICHUIO apTePUATBLHOTO JTaBJICHUS.

Kopa
IMoumn -
Bane n apyrwe
CEHCOPHBIe
RN AeixarensHsie
LieHTPR
Temneparypa /
Tena MunoTanamyc
H*T Pco,t
Cpeauwia moar (P Oﬂ?
Npogonrosarsid Mo3r
CocynoassratensHuiil UeHTp
IX 1 X
X X
]
BapopeuenTopw i XeumopeuenTope
(aprepuansivie Pozd (PeozT H'T)
M BEHO3IHbIA) E
1 Crumynauma
4 Topmonenwe
Cepaue ApTepwnm Benul
AN
Moarosoe nau.pcm/é""\‘)
HALNOMEYHUKOS

Puc. 53. Cxema nmocTyImieHus U BBIX0Aa WH(GOPMAIIUN COCYI0IBUTATEIBHBIX IIEHTPOB
nponosnrosaroro mosra (mo A.Jl. Hozapauésy)
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Obracmeb coHHO20 (KapomuoHo20) cunyca pacmoiiokeHa B MecTe Oudypka-
UM o0IIIel COHHOM apTepuu (a. carotis CoOmmunis) Ha BHYTPEHHIOK U Hapy KHYIO.
Bbapopetientopsl 3T0# 30HBI BO30YK/1al0TCsI HA TTOBBIIICHUE APTEPUATBHOTO JTaBJIC-
HUS, BBI3BIBAS 8a30Kapouanvusiil peuexc (peghrexc betinopudoica): pacuiupeHue
COCY/IOB Y 3aMEJJICHUH YaCTOThI CEPJICUYHBIX COKPAIIEHUH, YTO IPUBOJIUT K 00IIIEMY
CHIDKCHHIO apTepuaibHOro naBicHUs. CHUXEHUE NaBJICHWS B COHHOW apTepuu
MIPUBOJINT, KaK U B ClIydae aOpTaIbHOIO CHHYyCa, K 00paTHOMY (P deKTy.

Jlist Maoro kKpyra KpOBOOOpAIIEHHS CYHIECTBYET CBOSI PedIeKCOTCHHAS
30Ha, PaCIOJIOKEHHAs B 1é20uHou apmepuu. IHPEKTh pazapakeHust 6apoperenTo-
POB B OTBET Ha TOBBINICHUE JTaBJICHUS B 3TOW 00JACTH aHAJOTUYHBI OIMHMCAHHBIM
BBIIIIE: OpaiuKapIvs, TUTIOTOHUS U PACIIMPEHUIO COCYIOB CENe3eHKU (peguekc Ila-
PpUHa).

XeMOperenTUBHBIE TOJIsl PACTIONI0KEHBI A0PTATLHON M KAPOTHIHON peduIiek-
COTEHHBIX 30HAX Hapsay ¢ Oapoperentopamu. DTH PEIeNnTOPhl YyBCTBUTEIbHBI K
W3MEHEHHUIO XMMHYECKOTO COCTaBa KpoBU. WX CKOIUIEHHS Ha3bIBAIOTCS COOTBET-
CTBEHHO AOPMAlbHbIM U KAPOMUOHBIM KIYOOUKaAMU (210Mycamu). DT KIIyOOUKH
OTIMYAIOTCS TI0 CTPOCHHUIO: XEMOPELETITOPHI IYTH a0PThl MPEACTABICHBI TPOCTHIM
pacIoNIoKEHHUEM KIIETOK, CTPOCHHE KapOTHIHOTO Tiomyca ke cioxHee. OH co-
CTOUT U3 CJIIOKHOW KaMWIISIPHOU CETKH, KOTOPasi COJAEPKUT MHOTOYHCIICHHBIE ap-
TEPHUOJIO-BEHYJIAPHBIC aHACTOMO3bI, IOMUMO 3TOTO0 MEXKIYy CAMUMHU KaNUJUIIpaMu
pacnoJiararoTcs KJIeTKH JByX TUIIOB: KJeTkH | Tuma (HemocpeacTBEeHHO XeMopelen-
TOPBI) 3aMOTHEHBI AJICKTPOHHO-TUIOTHBIME BE3UKYJIaMH, KOTOPHIE COAepKaT Ono-
reHHbIe aMHUHBI, KJIeTKH [l THa He coepKaT aMUHOB, HO CBOUMHU OTPOCTKAMH OKPY-
JKarOT KJIEeTKH [ Tuna.

XeMopenenTopsl aHATU3UPYIOT U3MEHEHHE KOHIIEHTpaIuu B
kpoBu Oz, CO2, H*, opyeux neopeanuuecxux u opeanuuecxux sewecms. Takue co-
CTOSIHMSI KaK THUIMOKCUSA W THINEPKAIHUS COMPOBOXKIAIOTCS M3MEHEHHEM XHUMHYe-
CKOTO COCTaBa KPOBHW, MPUBOJIAIIETO K BOSHUKHOBEHUIO CEPICYHO-COCYAUCTHIX U
JBIXaTeIbHBIX pedIeKCOB, HAMPABICHHBIX HA HOPMAJIM3AIUIO COCTaBa KPOBH U MO/ -
Jep’KaHue TOMEOCTa3a. XeMOPEIEeNTOPhI KAPOTHTHOTO TIIOMYCa B OCHOBHOM y4acT-
BYIOT B PETYJIALMH JIETOUHON BEHTUJISILIUU, XEMOPELETITOPHI a0PTAILHOTO IJIOMYyca
MIPEUMYIIIECTBEHHO PETYIHPYIOT AEATEIHHOCTh CEPIACTHO-COCYIUCTON CUCTEMBI.

WunepBanus cocyZoB (KpoMe KammUIsipOB) OCYLIECTBJISETCS B OCHOBHOM
CUMIIATUYECKOM HEPBHOM CHCTEMOW 4Yepe3 aJpeHOPELENTOPhl Pa3HbIX THIIOB:
0-aJIPEHOPELIETITOPHI (COCYA0CYKUBAIOIIHM 3((HEKT) — OOJIBIIMHCTBO COCYI0B BHYT-
PEHHUX OPTraHOB, KOXU; B-apeHopenenTopsl (cocyaopacumpsitonuii 3gpdexT) — co-
CyIlbl MO3ra, MHOKapJia M JETKUX, YTO 00ECIEeYMBAET COXPAHEHHE JOCTATOYHOIO
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KPOBOCHA0KEHHUS TTPU SMOITMOHAIIBHOM U (pU3UYECKOM HanpshkeHuu. Heliporennoe
paclIMpeHre COCYJ0B BO3HUKAET B pE3yJbTaTe yMEHBUIEHUS TOHYCAa CUMIaTHYe-
CKHMX BOJIOKOH, Ba30/IUJIaTAllUH B CKEJIETHBIX MBIIIIAX, BO3HUKAIOIIEH B PE3yJIbTaTe
BIIMSIHUSI MOTOPHOM KOPBI, TIEPE]] HauaJIOM COBEPILCHUS MBIIICUYHOTO JBUKECHHUS, a
TaKKe 3a CUET MHHEPBALIMU OT HEKOTOPBIX HEPBOB, COAEPKAIINX apacuMIIaTH4e-
CKHME XOJIMHEpruueckue BoJiokHa. Hampumep, S3bIKOTJIOTOYHBIN HEPB pacIIupsieT
COCY/JIbl MUHJIAJIMH, CITFOHHBIX KEJE3 U 3aJIHEU TPETHU A3bIKa, TA30BbII HEPB paCIIU-
pSI€T COCY/bI MOJIOBBIX OPT'AHOB MPHU BO30YKICHUU.

[Tocne momHOM AeHepBaIK COCYIOB COXpaHseTcs nepudepudeckuii (6azanb-
HBII) TOHYC, YTO YKa3bIBa€T HA TO, YTO MIOMUMO HEPBHOM PETYJISIIUUA CYIIECTBYIOT
U JIpyrue MEXaHU3Mbl U3MEHEHHS COCYUCTOr0 TOHyca. BeposTHO, uTO Oa3abHBIN
TOHYC PEryJIMPYEeTCs MPU MOMOIIU Ba30aKTUBHBIX TKAHEBBIX META00JIUTOB, IHIAOTE-
JUANBHBIX (HAaKTOPOB, OMOJOTUYECKUA aKTHUBHBIX BEIIECTB M TOPMOHOB, U MUOTCH-
HBIX (DAKTOPOB:

- MHOTEHHAsl PEryjsiius COCyAUCTOTO TOHYCa XOPOILIO pa3BUTa B COCYJax
MBIIIIEYHOTO THUMA (CPEAHUX U MEJIKUX apTepHUsX, apTepuosiax). DTOT TUIl PEryJis-
MM OCHOBAH B PEAKIIMH TJIaJKOMBIIICYHBIX KJIETOK COCYJOB Ha pacTsikeHue (3¢-
dexT beitnuca-OctpoymoBa). [1oBblllieHNEe JaBIeHNS] KPOBU BBI3BIBAET PACTSIHKEHUE
IJIaIKOMBIIIEYHBIX KJIETOK U YBEIMUEHUE KPOBOTOKA, YEPE3 HEKOTOPOE BPEMS B OT-
BET Ha PACTSHKEHHUE CTEHKA COCY/IOB CYKAaeTCsl, TOHYC apTepUil YBEITUUUBAETCS, YBE-
JUYUBAETCS COCYAUCTOE CONMPOTHBIEHUE M CKOPOCTh KPOBOTOKA BO3BpallaeTcs K
UCXOJHOMY YpoBHIO. CHUKEHUE JTaBJICHUs YMEHbIIAET PACTSKEHUE CTEHKH COCY-
JI0B, TJIAJIKOMBIIIICYHBIEC KJIETKU COCYJIOB PACCIA0ISIOTCS, YTO MPUBOJIUT K yCHIIE-
HUIO KPOBOTOKA, JIOXOJIAIIETO 10 ONTUMAIbHOTO HAYAJIbHOTO YPOBHA. BeposTHbIN
MEXaHU3M MHOTE€HHOW ayTOPETYJSLHUH 3aKJII0YAeTCsS B TOM, UTO IIPU MOBBIIIEHUU
JIABJICHUSI PACTSKEHUE CTEHOK COCYJI0B IMTPUBOJIUT K TOMY, YTO YBEJIIMUUBAETCS MPO-
HHIIAEMOCTh KaJbLHMEBBIX KaHaioB, Ca?* MOCTYNalT B MBIICYHEIE KIETKH, B pe-
3yJbTaTe Yero BOZHUKAET UX CcOoKpalnieHue. [Ipu noHmkeHuu naBiaeHus NIpOUCXOIUT
oOpaTHbIi G deKT, 32 C4ET yMeHBLIEHUS NOCTyILIeHHs: noHoB Ca?* B kineTku. Muo-
TE€HHBIN TOHYC MPENSTCTBYET PA3BUTHIO OTEKA HUKHUX KOHEYHOCTEH IMpHU BEPTH-
KQJIbHOM TIOJIOKEHHUH TEJIA, 38 CUET MOBBILICHHUS TOHYCAa PE3UCTUBHBIX COCYJIOB, UX
CY>KEHHUIO U KaK CJEJCTBUE MPEMITCTBYET M30BITOYHOMY IMOCTYIUUICHUIO KPOBU B
HIKHHE KOHEUYHOCTH. Takke o JaHHOMY MEXaHU3MY PETYJIUPYETCS OTHOCUTEIBHO
MOCTOSTHHBIN KPOBOTOK B MOYKAaX Y TOJIOBHOM MO3T€;

- TyMOpaJibHasl PEryJsilivs OCYIIECTBIISIETCS OMOJIOTUYECKH aKTUBHBIMU Be-
IIECTBAMH, KOTOPbIC HAXOJATCS B XKUAKUX (Ppakuusax opraHuzma (KpoBb, TKaHEBas

)I(I/II[KOCTI)). Ot BCHICCTBA MOJKHO pa3ACInTh Ha CIICAYIOIIUC I'PYIIIIBI:

109



1) Mmerabonmueckue PakTopsl, K KOTOPHIM OTHOCATCS HEOPTaHUYECKUE HOHBI,
Hecnenupuueckue NpoyKThl METa00JIM3Ma, HAITpUMEpP, MOJIOYHAsI KUCIIOTA, yIJie-
KHCJIBIN Ta3;

2) TOPMOHBI, KOTOPBIE MOYKHO Pa3ICIUTh [0 MEXaHU3MY JEHCTBUS Ha COCYIbI
Ha 2 TPYIIbI: TOPMOHBI, JEUCTBYIOIIME HEMOCPEICTBEHHO HA COCY/Ibl U OMIOCPEIO-
BAHHOTO JCHCTBHSL.

I[To npyroii kmaccuduKaIyi B TYMOPaIbHOM PETYIISIIUHA COCYAUCTOrO TOHYCa
BBIJICJISIIOT TPU KOHTYpa peryisiiuu, no 3¢ (PexTy, BbI3bIBAEMOMY JICHUCTBYIOIIUM Be-
mectBoM. PaccmoTpum ux monpooHee.

BemecTBa, BbI3bIBaIOLIME PAacCIIMPEHNE COCYI0B

- TUCTaMUH BBI3BIBAET PACUIMPEHUE apTEPUOJI U BEHYJ, OBBIIIAET IPOHHULIA-
€MOCTh CTEHOK KalWUIIPOB. Brlienenue rucraMuHa NpOUCXOAUT MPU MOBPEKIe-
HUU KOXH U CIIM3UCTHIX 000JI0YEK, B CTEHKE JKETyIKa U KUILIEYHUKA, a TAK)KE B CKe-
JIETHOW MyCKyJaType IpH padoTe;

- HATpUlypeTHYecKUid TOpPMOH (aTpuONEnTH) BbI3bIBAET pacciabliieHue
IJIaJKUX MBIIIEYHBIX KJIETOK MEJIKUX apTepuil. bosiee moapoOHO MexaHU3M ero Aeii-
CTBUsI OBLIT PACCMOTPEH paHEE;

- KUHUH-KAJUTMKPEMHOBAsl CUCTEMa — rpyIina OelKOB KpOBHU, COCTOSINAs U3
KMHUHOB, KUHUHOOOPA3yIOUIMX U KHHUHPA3pyLAloUMX (pEepMEHTOB, B3aUMOJIEH-
CTBYIOILMX 10 KACKaJHOMY IIPUHLIUITY, B p€3YJIbTaTe aKTUBALIMH 3TON CUCTEMBI IIPO-
MCXOJIUT BBICBOOOKIEHUE OpaJMKMHIHA U KaJUIUJIMHA, KOTOPbIE HEMOCPEICTBEHHO
OKa3bIBaIOT JEHCTBUE HA KPOBEHOCHBIE COCY/Ib, BbI3bIBAS UX pacIIupeHue. AKTUBa-
LU 3TOM CHUCTEMbl MPOUCXOJUT (PaKTOpaMH, HMPUCYTCTBYIOIIMMHU Kak B IIa3Me
KpPOBE, TaK U B TKaHAX (TJIaBHBIM 00pa3oM, B TKaHAX C 3K30KPUHHOW (YHKIMEH U
UX CEKpEeTax, a TAKKe B SHJIOTEINH, MUOKAPAUOLIUTAX, B IEHTPAIbHOU HEPBHOM CH-
CTeMe U nepudepruyeckux HepBax;

- metaboymuthl (CO2, H2CO3, MonouHas KuCiIoTa, CHIbKeHHE PH KpoBH) BbI-
3bIBAIOT PACLIMPEHUE COCYAOB B paboTarolleM OpraHe, HallpUMeEp, B CKEJIETHBIX
MBIIIIAX, B XKeye3ax, B riaaakomsbimedHbix creHkax JKKT, B cepaue u B ronoBHOM
mosre. Hampumep, Merabonutsl padoTarolieidl MbILIIbl [0Naaas B Hepabouyro
MBIIIIY MOTYT HMPUBOAUTH K PACIIMPEHUIO BEH, YTO CIIOCOOCTBYET B KOHEYHOM
utore 0Oosiee paBHOMEPHOMY IIEpEpaclpe/eNIEHUI0 YCHIMBIIETOCs KPOBOTOKA B
Mmbimax. [Ipu 3toM 3¢ ekt nelicTBus METAOONIMTOB MPEBOCXOJUT CHMIATHYE-
CKYI0 Ba30KOHCTPUKIIHIO;
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- okcup azota (NO) siBrsieTcs hakTOpoM, KOTOPHIN BhIpadaThIBACTCS KaK Mpa-
BUJIO HETIOBPEKIEHHBIMU CTEHKaMu dH10Tenus cocy1oB. NO cuHTe3upyercs B 2H-
JOTENINU U3 apruHuHa, TuOyHIUPYeT K IIaJKUM MBIIIEYHBIM KJIETKaM, BbI3bIBAs
ux paccnabnenue. [Ipu runokcuu ypoBenb NO moBbIIIaeTCS, NPU TUIEPOKCUU —
YMEHbIIIAETCS. Y BEJIMUEHUE CKOPOCTH KPOBOTOKA U KaK CJIEACTBUE YBEINYEHUE BSI3-
KOCTH KPOBH TMPHUBOJAT K MEXaHUUYECKOMY pa3JIpaKEHUIO0 CTEHKHU COCYJIOB, B pe-
3yJbTaTe Yyero Takxke yBennunBaetcs: koHueHnTpamus NO, npuBosias K pacimpe-
HUIO COCY[Ia;

- IPOCTALMKIIMH €€ OJUH MPOAYKT SHIOTEINAIBHOTO MPOUCXOXKICHUS, KO-
TOPBIM MOXET BbI3BIBAThH TUIEPIIOJSPU3AIMIO U PACCIA0ICHUE COCYIUCTOM TIIaJIKO-
MBIIIIEYHOUN cTeHKH. Pacciabienre riakOMBIIIEYHBIX KIETOK MPOUCXOAUT OJ1aro-
Jlapsl yBEJIMYEHUIO BHYTPUKIIETOYHON KOHLIEeHTpauuu N-AM®. Kpome toro, penak-
cupyromuii 3G PEeKT TPOCTANUKIMHA MOXKET YCUITUBATHCS OKCHIOM a30Ta.

Kpome Toro, kK BO3MOXXHBIM BEIIECTBaM, JICUCTBYIOIIUM KaK 3HAOTEIUAIb-
HBIH runepnonspusyomuii paxrop unu dpaxkropsl (EDHF) u Be3bIBatonum rumep-
MOJISIPU3ALINIO TJIAJIKOMBIIIEYHBIX KJIETOK, B HACTOSIIEE BPEMSI OTHOCSAT AMTOKCHUIN-
KO30TPUEHOBBIE KUCJIOTHI (MPOM3BOJHBIC IUTOXpoM P-450 MOHOOKCHUTEHa3bl),
MOHBI KaJus, KaHHAOWHOU/IbI, IEPOKCHU] BOAOPO/IA.

BemecTBa, BHI3BIBAIONIHE CY’KEHUE COCY10B

- HOpaJIpEHAIMH Yepe3 a-aIpEHOPELIETITOPHI pealinu3yeT 0oJiee CUIIBHOE COCY-
JIOCYKUBAIOIIIEE JEHCTBUE 110 CPABHEHUIO C aJPEHATIMHOM;

- pEHUH-aHTMOTeH3UH-anbA0cTepoHoBas cuctema (PAAC) ob6nagaer Hanbo-
nee 3(hPEeKTUBHBIM Ba30KOHCTPUKTOPHBIM AeiicTBUEM. /[aHHasd cuctemMa QpyHKIMO-
HUPYET M0 KaCKaJHOMY MEXaHU3MY, aKTUBAIIUS KOTOPOI MPOUCXOIUT MPU CHUXKE-
HUU KPOBOTOKA B FOKCTArJIOMEPYJSIPHOM arapaTe MoYeK NpU CHUKEHUH apTepu-
QJIbHOTO JIaBJICHUS, YTO MPUBOJUT K BBIPAOOTKE U BHICBOOOXKJIEHUIO B KPOBB O€JKa
peHuHa, 00JIaJaloIEero MPOTEOIUTHIECKON aKTUBHOCTBIO. PEHUH npeBpalnaer aH-
TUTEH3WHOTEH IJIa3Mbl B OTHOCUTEIHHO MAJIOAKTUBHBIA (PEPMEHT aHTUOTEH3UH |.
Ha xneroynsix MeMOpaHax 3HAOTENUS KanWUISIpoB (OCOOCHHO JETOYHBIX) HAXO-
JUTCSl aHTMOTeH3uHIpeBpamatonmii pepment (AIID), koTopelil mpeBpaiiaer aH-
ruoteH3uH | B anrnorensus |1, KoTopblil 00J1a7a€T MOIIHBIM COCYI0CYKMBAIOLIUM
s dexToM, MpeBbIIaoIIEM JIeHCTBHE HOpaJpeHalnHa. AHrnoTeH3uH || Takxe npu-
BOJMT K BEICBOOOXIEHUIO AJIbJOCTEPOHA U3 KITyOOUKOBOM 30HBI KOPHI HAIIOYEUHHU-
KOB. D PeKT anpaocTepoHa MPOSBISETCS B YBEIUYCHUH peabcopOlu HATpUS U
BOJbI M3 MOYEYHBIX KAHAJIBLEB B IJIa3My, YTO MPHUBOJIUT K YBEIMYEHUIO 00BEMA
HUPKYJIHUPYIOUIEH KPOBH;
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- Ba3olpeccuH (aHtuanypernyeckuii ropmoH (A/Il')) mo npupone siBnsercs
MENTUIHBIM TOPMOHOM THUIOTAJIaMyCa, KOTOPBIM HaKaIJuBaeTCs B 3aHEM THIIO-
bu3se, OTKya CeKpeTupyercs B KpoBb. DPGEKT TaHHOTO TOPMOHA B IJIAHE PETyJIs-
MM TOHYCa COCYJIOB peaju3yeTcsl 4epe3 crneuuduyueckre pelenTopbl, aKTUBaLuUs
KOTOPBIX MIPUBOJUT K MOBBILIIEHUIO TOHYCA I1aJIKOH MYCKYJIaTypbl BHYTPEHHHUX Op-
raHOB U COCYJIOB, B MOYKaxX Ba3ONPECCUH YBEJIMYMBAET peadCOpOLMIO HATpUS U
BOJIbI, MPUBOAIIECE K COXPAHEHUIO WM YBEIWYCHHUIO 00BhEMaA HMUPKYIUPYIOMIEH
KPOBH, YTO B COBOKYITHOCTH C Ba30KOHCTPUKTOPHBIM 3(HPEKTOM MPUBOJIUT K MOBBI-

IMCHUIO apTCPUAIIBHOI'O OABJICHUA.

BemecTBa, 00J1aga0nie 1BOMCTBEHHBIM JIeliCTBHEM

- aJJpCHAJIMH OKa3bIBaeT CBOE JIEHCTBUE Yepe3 0- U B-aipeHOpPELEenToOpbl CO-
cynoB. DddexT aecTBUs aapeHaNInHa BO MHOI'OM 3aBUCUT OT €r0 KOHLEHTpAaLuH,
B HU3KHUX KOHLEHTpauusax (0a3anbHbIX, (U3HOJOTMYECKUX) OH BBI3BIBAET B 0OJIb-
oIl  CTeNEHM  paclIMpeHHE  COCYAOB,  pealu3yloleecs  MOCPEICTBOM
B-anpeHopenenTopoB, NPy MOBBIILIEHUHA KOHUEHTPAIMU aJpeHAIMHA MPOUCXOAUT
CY’KE€HHE COCYZI0B, KOTOPOE PEaInu3yeTCs Yepe3 0-aIpEHOPELENTOPbI, YyBCTBUTEb-
HOCTb KOTOPBIX HUXKE, 10 CPABHEHUIO C J-peLienTopamu;

- CEpOTOHHH TaKXe 00Ja/laeT IBOSKUM AcCTBUEM. TOUHBIE MEXAHU3MBI €TI0
JIEHCTBUA HA COCYHUCTYIO CTEHKY HE JOCTaTOYHO M3YYEHBI, HO U3BECTHO, YTO MpPHU
HOBBILIEHUH TOHYCA COCY/10B CEPOTOHMH BBI3bIBAET UX paccialieHue, 1 Ha00opoT.

4.6. MeToabl U3y4eHHs] KPOBOOOpalleHU S
4.6.1. Apmepuanvnoe oagnenue

OCHOBHBIM I10OKa3aTeJIeM IeMOJIMHAMUKH SIBJISIETCSI apTEpUaAIbHOE J1aBJICHUE
KpoBU. Pa3znuyaroT 1Ba mokasaresis apTepuaIbHOrO JaBJIEHUSA: CUCTOJIINYECKOE — B
MOMEHT MaKCUMAaJIbHOT'O COKPAILIEHHs CEpPALlA U JUACTOIMYECKOE — B MOMEHT MakK-
CUMAaJIbHOTO pacciiadieHus cepAla. YpOoBEeHb apTepUaIbHOrO JABJICHUS HE SIBIIS-
€TCsl IOCTOSIHHOM BEJIMYMHOMN, OH HENPEPBIBHO KOJIEOJIETCS U 3aBUCUT OT MHOXKe-
ctBa (akTopoB. Ha ypoBeHb maBiieHUs BAMSIET KOJIMYECTBO LUPKYJIUPYIOLIEH
KPOBH, 3JIACTUYHOCTb COCYAMCTON CTEHKH, COIPOTHUBIIEHUE COCYIOB, BSI3KOCTh
KpoBu. Kpome TOro, ypoBeHb apTepHaIbHOIO AABICHUS U3MEHSETCA C BO3PACTOM,
npu GpU3NYECKON Harpys3ke, puéMe MUILY U YMOLMOHAJIBHBIX peakuusix. ApTepu-
aJIbHOE JIaBJIEHUE U3MEPSETCS B MUJUIMMETPAxX PTYTHOrO ctoibda (MM pr. cr.) [duna-
Na30H HOPMAJbHOTO YPOBHS CHUCTOJMYECKOTO apTEpUANbHOIO  JABJICHUS
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115-130 MM pr. cT. JInana3oH HOPMaJIbHOTO IUACTOINYECKOTO apTEPUATIBLHOIO 1aB-
nenust 60—-89 Mm pT. CT.

W3mepenne apTepuaibHOTO JaBICHUS OOBIYHO OCYIIECTBISIOT HEMPSIMBIM
criocoboM ¢ moMoIiplo churnomanomerpa. Emeé ogaum Oosiee TOYHBIM METOJIOM
M3MEPEHUS CUCTOIMYECKOr0 U JUACTOIMYECKOrO JABJICHHS SIBISIETCS ayCKYJIbTa-
TUBHBIA MeToa. [Ipu 3TOM mpocnymmBatroTcss ToHbl KopoTkoBa, 00ycClOBIEHHbIE

HPEPHIBUCTHIMHU TOJTYKaMK KpoBH (puc. 54).

ApTepHA

ApTepHanuHoS
1| naenewme

Puc. 54. Cxema n3MepeHus apTepruanbHOro JaBJIEHUS Y YeI0BeKa.
Hcemounux: https://studfile.net/preview/6666497/page: 9/

4.6.2. Apmepuanvuslii nyavc

ApTepuanbHbIil MyJIbC — 3TO pUTMUYECKHE KOJIeOaHHsI CTEHKH apTepUH, CBA-
3aHHBIE C TOBBIIICHUEM JABJICHHUS BO BPEMsl CHUCTOJIbl. ApTEpUAIbHBIA MYJIbC
MO’KHO 3apEeTrUCTPUPOBaTh C MOMOIIbIO churmorpados, a perucTpupyemasi Kpupas
HOCHT Ha3BaHue curmorpamma (puc. 55). Ha churmorpamMme BeIIETSAIOT aHAKPOTY,
00yCIIOBJICHHYIO MTOBBIILIEHUEM JAABJICHUS U PACTSHKEHUEM CTEHKH apTEepUH B Hadajie
(a3bl U3THAHMS; UHIU3YPY, BOSHUKAIOLIYIO TP NaJACHUH JABJICHUS B A0PTE B KOHIIE
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Nepuoja U3rHaHus; TUKPOTUYECKUN TOABEM NP 3aXJIONBIBAHUU MOITYJTYHHBIX KJla-
MaHOB; KaTaKpOTY, OOYCJIOBJICHHYIO TUACTOJION cep/illa v aJieHUEM JaBJICHUS B JKe-
Ty I0YKaX.

o p L

Puc. 55. HopmanbHast cpurmorpaMma COHHON apTepHu: a — IpeAcepIHas BOJIHa,
| — mpeAaHaKpOTUIECKuit 3yoerr, b-¢c — anakpoTa (Mo IbeM OCHOBHOM BOJIHBI),
c-f — xkarakpoTa (HuCXOAIIAs YacTh OCHOBHOM BOJIHBI), d — IO3HSIS CHCTOJIMYECKask BOJTHA,
e-f-g — unnm3ypa, g — mukpotudeckas BosHa. Mcmounux: http://ilab.xmedtest.net/?qg=node/92

YacroTa myJsbca y 340pOBOTO YEIOBEKA COOTBETCTBYET YaCTOTE CEPAEUHBIX
COKpallleHui U coctapiisieT B nokoe 60-80 B MuHyTy. PUTM mynbca JoskeH ObITh

IIpaBHUJIbHBIM.

4.6.3. Tonwt cepoua

ToHbl cepana — 3ByKH, BO3HHMKAIOLIUE MpH padoTe cepaua. BeicaymmBaTh
TOHBI CEpJILla MOKHO METOI0M ayCKYJIbTallUU C TOMOILbIO (poHeHJ0cKona. B HopMa
y 4€JIOBEKA BBICIYIIIMBACTCS 1BA TOHA:

- IepPBbIH (CUCTONMYECKUI) TOH BOZHUKAET BO BPEMS CUCTOJIBI IIPH 3aXJIOMbI-
BaHWM aTPUO-BEHTPHUKYJSIPHBIX KJIANAHOB W NPU COKPAILEHUHU KEIyI04ukoB. OH
MMEET HapacTarollle-3aTyXatouui XapakTep U COCTOUT U3 HECKOJIbKUX Cepuil BUO-
pauumit. [lepBblii TOH COBIIAAET C CEPACYHBIM ITYJIbCOM, XOPOILIO MPOCITYIIUBACTCS
B IIYHKTAaX HAWIy4llIE€d CIBIIIMMOCTHA JBYCTBOPYATOrO U TPEXCTBOPUYATOrO Kilara-
HOB — B IIITOM MeXpedepbe crpaBa OT T'PYAMHBI, a TaKXE B MATOM Mexpedepbe
cieBa Ha 1,5 cM KHYTpH OT CpeAHEN KIIOUMYHOM JINHUY,

- BTOPOM (IMAaCTOJIMYECKHI) TOH BOZHUKAET B HAYaJle AUACTOJIbI IIPHU 3aXJI0-
NBIBAHUU KJIAIAaHOB aOPThI U IErouHon aptepun. OH Oosee crnadblil, KOPOTKUH, BbI-

COKUW U OTYETIMBBIN, 110 CPABHEHUIO C MEepBbIM. OH XOpOIIO MPOCTYIIMBAETCS B
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MYHKTaX aopThl U JIETOYHOW apTepuu — BTOPOE MEXpeOdephbe ciaeBa OT TPYIUHBI U
BTOpOE MeKpeOepbe y MPaBoro Kpas rpyauHsbl (puc. 56).

Puc. 56. Touku aycKybTaluy cepma: | — MUTpaIbHBIN Ki1anaH — 00JIaCTh BEPXYIIKU Cep/lia;
2 — aOpTaJIbHBIN KIIAllaH — BTOPOE MEKpedephe y MPaBOro Kpas rpyauHbl; 3 — KiIamaH JIErOuHON
apTepHH — BTOPOE MEKpeOephe CiieBa OT IPYAHHBL, 4 — TPUKYCITUAATBHBIN KIIalaH — MECTO
NPUKPETUICHHS] MEYEBHTHOTO OTPOCTKA K TEJIy TPYIUHBI; 5 — Touka boTknHa-Dpoa.
Ucmounux: https://thepresentation.ru/

WNHorna (mpu MaTtoJoru4eckKux COCTOSHUSAX) MOYKHO MPOCITYIIATh JAOIOIHU-
TEJIbHBIE TOHBI CEPALA — AUACTOIUYECKUN TPETUN, YETBEPTHIN U NATHIA. TpeTuil TOH
cepaia cienyeT cpasy ke Iociie BTOPOro M BO3ZHUKAET MPU OBICTPOM MaKCHUMaJlb-
HOM HAIIOJIHEHUH JKeJlyJo4yKa. YeTBEPTHIM TOH cepAla CIBbILIEH MEPE] MEPBLIM U
oOpasyercs IpU yCUJICHHOM COKpAIllEHUH [TPeICEepANA UITU 3aMeIJICHUN aTPUO-BEH-
TPUKYJISIPHOM IPOBOAUMOCTHU. IIATHII TOH cepala BO3HUKAET IIOCIE BTOPOTIO,
MEXKY TPETBbUM U YETBEPTHIM TOHOM.

4.6.4. Bapuabenvnocmu cepoeunozo pumma

BapuaGensnocts cepaeunoro putma (BCP) — texnonorus, mo3Bosstonias B
peXKUME peasbHOTO BPEMEHH OLICHUBATh COCTOSTHUE PETYIATOPHBIX cucteM. Hcce-
noBanre BCP ocHOBaHO Ha M3MEPEHUH MHTEPBAIOB MEXAY R-3yOmamu 35eKTpo-
KapJInOrpaMMbl U IOCTPOCHUH Ha X OCHOBE PUTMOTpaMMBbI (puc. 57) ¢ moclienyo-
UM €€ aHAJIM30M PA3IMYHBIMU MaTeMaTHYecKMMu Metojgamu. Ha putMmorpamme
KaXK/1asi BEpTUKaJIbHAsL JIUHUS MOKA3bIBACT (BPEMEHHYIO) MPOJIOJKUTEIHLHOCTh CO-
otBeTcTByIomero RR-unTepBana (kapauonHrepana).
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Puc. 57. Putmorpamma. Mcmounux: https://www.kardi.ru/ru/index/Article?ld=37&ViewType=view

[IpoaomKUTEeNbHOCTh KapIMOUHTEPBAJIOB OT IIUKJIA K IUKITY U3MeHseTcs (Ba-
pbupyer). XapakTep dTUX MOIMKIOBBIX U3MEHEHUHN MPOIOKUTEIHbHOCTH RR—1H-
TE€PBAJIOB MOJHOCTHIO OMPENIEIAETCA COCTOSIHUEM PETYJIALMHI, & 3HAYUT U OTPAKAET
ee. JleranbHasi cBojaka mnokasarteneid BCP mpencraBisieTrcss ¢ MCHOJIb30BAHUEM
6 Tpynm METOJIOB, C YKa3aHWEM pPaCUYETHBIX (POPMYII WIIM METOIOB OMpPEICICHHUS,
pa3MepHOCTH, GYHKIIMOHAIHHOTO 3HAYCHUS U UHTEPIIPETAIIUH.
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HPAKTUYECKASA YACTD

OCHOBHBIE ®U3UNOJOT'MYECKHUE KOHCTAHTBI KPOBH

KoJsin4yecTBO 3pUTPOLIMTOB:
y myxunH 4,0-5,0x10%2 /x;
y sxeHmuH 3,9-4,7x10%2 /n

Hoas peruxyaouuton: 1,0-10,0 %

KoandyecTBo remorsioonHa:

y myxuut 130-160 r/m;

y sxeHiuH 120-140 r/n

IIBeToBoii moka3arean: 0,86-1,05

KoaudectBo Jeiikouuton: 4,0-9,0x10%n

I'emaToxput (Hr):

y my>xxunH 40-48 %

y skeHIuH 36-42 %

Jlelikouurapuas ¢popmyaa:

I'panynouuTs! ArpaHyJI0IUTHI
Heunrpodumnst JI -
bazodwsr | Do3uHODUITBI pod Mo MoHouuTHI
[Tanoukosnepubie | CerMeHTOS AEPHBIE LIATHI
0-1% 0-5% 1-6 % 45-70 % 18-40 % 2-9%

Bce onbIThl JaHHOTO pa3jena NpakTUKyMa MPOBOASTCS C KPOBBIO YEJIOBEKA,

B3ATOW M3 Nayibla. B3sTHE KpOBU JOJHKHO MPOBOAUTCA CTPOTO ACENTUYECKHU IPU

MCKJIFOUEHHUH BCSAKOIO0 KOHTaKTa 000OpyAOBaHUs CO CKapu(PUKAIMOHHON paHKOM Ha

KOXKC ITajJbLa.

- Koxxy kon1eBot ¢ananru [V nansia tiarenbHo npotpute cnupTom. [epen

MTPOKOJIOM KOKa JIOJDKHA OBITh CYXOM.
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- Kano ckapuduxaTtopa a1 0HOPA30BOr0 UCIIOJIB30BAHUS C MPUIIETAIOLIEH
K HEMY MOJOBUHOM PYKOATKH MPOKAIUTE JIOKpACHA B TUIAMEHHM CHUPTOBKU. Jlep-
KUTE CKapU(PUKATOP MTHUHIIETOM.

- CnaBuTe MSIKOTh KOHIIEBOUM (pasiaHru ¢ OOKOB M OBICTPBHIM PE3KUM JIBHIKE-
HUEM CTEPUIIbHOTO CKapu(uKaTopa MPOKOJIUTE KOXKY. KpoBb JOKHA MOCTYINaTh
0e3 HaJlaBJIMBaHUA.

- Jlepka pyKy J1aOHBIO BHU3, HAOepuTe HEOOXOUMBIN JUIsl IPOBEACHUS pa-
00TbI 00BEM KPOBH B HACOBOE CTEKJIO.

- OOpaloTaiiTe paHKy Ha Majblie BaTHBIM TaMIIOHOM, CMOYEHHBIM CIIUPTO-
BBIM HaCTOEM HoJa.

OnbiT 1. Onpenenenne cogep:kanusi GOpMeHHBIX 3JIEMEHTOB B KPOBH

JL1st padoThl HE0OXO0AMMO: MUKPOCKOII, OCBETUTEIIb, CUETHAs kKamepa ['opsi-
€Ba, TOKPOBHbIE CTEKJIA, CMECUTENH JIJI1 SPUTPOLIMTOB U JIEUKOIIUTOB, COUPT, CIIHP-
TOBOM pacTBOp Hoja, 3 % pacTBOp XJIOPUCTOro HATPHUS, S % pacCTBOP YKCYCHOM KHC-
J0ThI (MOAKPAIEHHOW METUJIEHOBOW CHUHBIO), BaTa, WHJIUBUAYAIbHBIM KOMIUIEKT
JUIsL B3SATUS KpPOBU (YacoBOE CTEKJO, ckapudukarop, cainderka), CHUPTOBKA,
CIIUYKH.

Leab padoThI: 03HAKOMUTBECA CO CUETHOU KaMepon ['opsiea. OBnaners TeX-
HUKOM TMOJ/ICUeTa SIPUTPOIIUTOB, JIeHKOUTOB. KpoBb /1 onpenenenus GopMeHHBIX
AJIIEMEHTOB MPEIBAPUTEIBHO Pa30aBisIOT CHEUAIBHON KUJIKOCTBIO B CMECUTEIISX
(menamxkepax). OHU TPEACTABISIIOT COOOM TpaayHpOBaHHBIC KalUJUISIPHBIC MH-
NETKHU C aMIyJ000pa3HbIM PaCUIMPEHHEM, B KOTOPOM HAXOAMUTCS CTEKIISIHHAS WU
dapdopoBas OycuHKa, CHOCOOCTBYIOIIAs JIy4IIEeMY MEPEMEIIMBAHUIO COACPKU-
MOTO.

CmecuTenu aJig 3pUTPOLIMTOB MMEIOT B KalNWJUIIPHOM YacTH JBE METKH:
0,5 u 1 u Beiue pacumpenus uudpy 101. Ilpu B3siTHM KpOBU 10 METKH 1, a KUIKO-
ctu a0 aenenus 101 nmonydaror passenenue B 100 pa3, a €ciiu B3sTh KPOBB 10 METKU
0,5, To pa3Benenue Oyaetr B 200 pa3. Cmecurenb sl IEHKOLUMUTOB OTINYAETCA OT
CMECHUTEJS JIJIsl SPUTPOLIUTOB MEHBIITMM 0o0bemMoM. Ha Hem umerorcs aenenus 0,5,
lull.

[Toxcuer GopMEHHBIX JIEMEHTOB TPOU3BOAUTCS O] MUKPOCKOIIOM C ITOMO-
IIBI0 CHEIUabHON cueTHOM kamephwl ['opsieBa. Ilocnennsisi mpencrapiser coOoi
TOJICTOE MPEIMETHOE CTEKJIO, B CPEAHEH YacTH KOTOPOrO0 HMEITC
4 xenobOka. Mexny HUMU 00pa3yroTcs 3 y3kue iacTUHKU. CpelHsis IIacTUHKA
HUKe 00KkOBBIX Ha 0,1 MM U pazfeneHa momnojaM mnomnepevyHsIM xxenookom. 1o obe
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CTOPOHBI OT XkeJloOKa pacnoioxeHbl ceTku. CeTka kamepsl ['opsieBa cOCTOUT U3
225 GonblIMX KBaAPATOB, 25 U3 KOTOPBIX pa3/ieiieHbl Ha MalleHbKHe, 0 16 B Kax-
noMm. CTopoHa MaJICHBKOTO KBajipaTa paBHa 1/20 MM, ciie10BaTeIbHO, TUIOMIA b €TI0
paBHa 1/20x1/20 = 1/400 mM. Tak kak BbicoTa Kamepsl coctasiser 1/10 mm, TO
00BEM €104 pa3BEACHHON KPOBU B KaMepe HaJl KaXKIbIM MaJICHbKUM KBaJpaToM Oy-
net pased 1/4000 mm°,

Xoa paoborsl. [log MUKPOCKOIIOM pPAacCMOTPUTE CETKY CUETHOW KaMephl.
Hanoxure nNoKpoBHOE CTEKJIO Ha OOKOBBIEC TUIACTUHKU KaMephl U THIATEJIbHO MpPHU-
AKMHUTE €ro OOJBIIMMHU MajbllaMH PYK JI0 TOSBIIEHUS HBIOTOHOBCKUX Kouew. Jliis
M0JICYeTa HPUTPOLIMTOB HAOEPUTE KPOBb B COOTBETCTBYIOLIUI CMECUTEND J10 METKU
0,5. [Tocne aToro Habepute B cMecutens 3 % pacTBOP XJIOPUCTOTO HATPUS 10 METKHU
101. Konupsl 3anosiHeHHOr0 Menanxkepa 3axmute 11 u [ maneunamu u BcTpsaxuBaiTe
ero B TeyeHue | MuH. 3aTeM BBIAYWTE Ha BaTHBIM TaMIOH 2-3 Kamd, a
4-10 HaHECHUTE Ha CPEJHION0 MJIACTUHKY KaMephl y Kpasi MOKpOBHOTro crekia. [lon-
CUET 3PUTPOLUTOB MPOU3BOJAT B 5 OOJIBIINX KBaJpaTax, pa3JeseHHbIX Ha 16 Ma-
neHbkuXx. IlogcunranTe BCce SpUTPOLIUTHI BHYTPU KBaJpaTa U Ha BEPXHEU U JIEBOU
ero cropoax. Ha ocHoBaHMM MPOU3BEIEHHOTO MOJICYETA BBIYUCIUTE KOJIUYECTBO
SpuTpouuToB B 1 MM KpoBH 1o Gopmyie:

-400-200
80
rae X — KOJIMYECTBO SPUTPOLMTOB B 1 MM3 KpoBH;

0. — KOJHMYECTBO JPHUTPOIMTOB, MOJCUYUTAHHBIX B 5 OOJBIIMX KBagpaTax
(80 MambIX);

200 — cremneHp pa3BeACHUS KPOBH;

1/4000 — 06beM Haj MaJbIM KBaJAPAaTOM KaMephl.

Haiigute umcno sputpouutoB B 1 Mm%, B 1 11 KpOBH, MONyYEHHBIE JAHHBIE
3aHECUTE B MPOTOKOJI U CPABHUTE UX C HOPMOIL.

Ipumeyanue. Yyvenvuienue yucia spumpoyumos Habao0aemcs npu HapyueHusx npo-
yeccoe nponugepayuu, Komopwvie Mocym Oblmb GbI36AHbI NOBPEHCOCHUAMU KOCIMHO20 M0O32a (Yu-
MOmoKcu4ecKue cpedcmsd, peHmeeHo8ckoe o0IyUeHue), HAPYUEeHUAMU CUHmMe3d 2eMo2100una
(Hedocmamok Jicenesa) Uiy KiemouHou npoaugepayuu (Hexeamka KoOaramunda, HedoCmamox
IPUMPONOIMUHOB).  Yeenuuenue O0oau pemuKyIoOYumos ceudemenbCmseyem o HnosblueHul
IPUMPONOIMUYECKOU AKMUBHOCIU KPACHO20 KOCMHO20 MO32d, Hanpumep, npu cgepoyumose u
Opy2ux 2eMOIUMU4eCcKUX aHeMusx, nocie OOIbLUWUX NOMePb KPOsU Ul NPedbl6aHUsl HA GbLCOME.

Heoocmamox eemonosmuueckux (paxmopos moxcem 0vimsv 803MeujeH ¢ NOMOUbIO UCKYC-
CMBEHHO 8600UMBIX NPENAPAMO8, NOTYYEHHBIX PEKOMOUHAHMHBIMU MEMOOAMU U NOCPEOCNBOM
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eenHoll undcenepuu. Hanpumep, npu anemuu, passuswielics  pesyivmame nopasxicenus novex (He-
00CmMamox 3pumpono3ImMuUHO8), NPUMEHAIOM PeKOMOUHAHMHBLI dpumponosmun. Ilpu netikoyumo-
nenul, KOMopas MoXNcem BO3HUKHYNb NPU MPAHIIAHMAYUYU KOCIHO20 MO32a ULU XeMOmepanuu
Y OHKOI02U4eCKUX OONbHbIX, NPUMEHSIOM 2eMONOIMUYecKue Qakxmopwl, Cmumyaupyrouue ieiko-
no?3 (KCO-I'M, KCD-T).

Jlns mojcuera IEUKOIMTOB HAOEpUTE KPOBb B COOTBETCTBYIOIIMI CMECUTENb
1o metku 0,5 u pa3daBbTe kpacutenem a0 MeTku 11 (pasBenenue B 20 pa3). Coxaep-
JKUMOE MEJIaHXKepa MEePEMEIIANTE TaK ke, KaK 3TO PEKOMEHJOBAIOCH MPU MOJICUETE
spuTporuToB. OKpallleHHbIE B CUHUM IIBET siJpa JICHKOIMTOB IOJcUUTaiTe B 25
OOJIBIIIMX KBaJIpaTax, HE pa3/ICICHHbIX Ha MaJible, BE/Is CUET M0 AUaroHald KaMephl.
KonnuecTBo IeHKOIMTOB onpenenuTe 1mo Gopmyie:

__ a-400-20
400
rae X — KOJIMYECTBO SPUTPOIMTOB B 1 MM KpoBH;
0 — YHCIO JCHKOIMTOB, MOJCYUTAHHBIX B 25 OOJBIIMX KBajJpaTax
(400 manbix);

20 — cTenieHb pa3Be/IeHUS! KPOBH;

1/4000 — 06beM Haj MabIM KBaJAPATOM KaMephl.

Haiinute uncno nelikonutos B 1 MM® B 1 11 KpOBH, IOIydYEHHBIE JaHHBIE 3a-
HECUTE B IPOTOKOJI U CPABHUTE X C HOPMOIA.

Pexomenganum k odopmiienuro padorbl. HapucoBars 607b110#1 KBagpar,
pa3elICHHBIN Ha Majible KBAJpaThl, U HAXOASIIHMECS TaM 3pUTPOLUTHI, 3a1IUCATh I10-
Jy4EHHOE KOJIMYECTBO SPUTPOLIUTOB, CPABHUTH C HOPMOU U CHIE€JIaTh BBIBOJBI.

MOXHO 71 pU IOACYETE SPUTPOLIMTOB BOCIIOIB30BaThCA 5 % pacTBOPOM yK-
CYCHOM KHCJIOTHI, MOJKPAIICHHON METUJIEHOBOW CHUHBIO, a JIJIs MOACYETA JICUKOLH-
TOB B34Th 3 % pacTBOp MOBAPEHHOU CONU?

B nacmosawee 8pems noocuem ¢hoOpmeHHBIX 2eMEeHMO8 KPO8U OCYUecms-

JIAIom 6 asmomamudecKux anaitusamopax.

BbIBO/IbI:
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OmnpIT 2. OnpeneseHue CKOPOCTH oceaanus IpuTpouuTon (COIJ)

Jasi pa6oTsl HeoOxoauMo: ipubdop [lanuenkosa, 5 % pacTBop TMMOHHOKHC-
JIOTO HATpHsl, CIUPT, HACTOMKA M0/1a, BaTa, MHIUBHUIYaJbHBIA KOMIUICKT JIJIsl B3SITUS
KpoBU (CKapupuKaTop, 4acOBOE CTEKJI0, caiadeTka), CHUPTOBKA, CIIMYKH.

Heab padoTbl: 03HAKOMUTHCS C METOJIUKON OMpeeleHUs] CKOPOCTH ocera-
HUS SPUTPOLIUTOB.

[Ipu crosiHUM CTAOMIM3UPOBAHHOM KPOBU SPUTPOLIUTHI B CHUITY TSKECTH OCe-
JnaroT. [Ipu 3TOM KpOBb NEIUTCSA HA JBA CJIOS: BEPXHUW, PO3PAYHbIN — IUIa3My U
HUKHUM, HEPO3pauHbli — (popmeHHbIe 31emeHThl. g onpenenenus COD npume-
HAIOT anmnapat [laHueHkoBa, COCTOSAMMI U3 IITATUBA U CTEKJISTHHBIX KalUILISPOB.
Kanunnspsel rpagyrupoBansl B Muiuinmerpax. Metka 0 crout Ha pacctostiau 100 MM
oT KoH1a. Ha kanumisipe ects enne ase MeTku: K (KpoBb) — Ha BBICOTE HYJISI U METKA
P (peaktuB) — Ha ypoBHE 50 MM.

Xoa pa6ortsl. [Ipomoiite kanumsip [lanHuenkosa 5 % pacTBOpoM JIMMOHHO-
KHCJIOTO HATpHs, 3aTeM HaOepHuTe 3TOro pacTBopa 10 MeTkH «P» U BbIayiiTe Ha ya-
COBOE CTEKJIO. JIByKpaTHO HaOepuTe B KaUJUIAP KPOBb O€3 My3bIPHKOB BO3/IyXa 110
MeTkH «K». O6e nopuuu KpoBU cMenIaiiTe Ha 4aCOBOM CTEKJIE C UMEIOLMMCS LIUT-
patom. Pa3zBenennyto kpoBsb (4:1) HabepuTe B Kamusip 10 MeTKU «O» U TOMECTUTE
B IITATUB CTPOTO BEPTUKAIILHO.

Uepes yac ornpeaenuTe BbICOTY HEOKPAIIEHHOTO CTOJIOMKA, YTO U OYyJeT co-
oTBeTcTBOBaTh BennunHe CO3. Pe3ynbraThl OmbITa 3aHECUTE B MPOTOKOJI. Cpas-
HUTE HECKOJIBKO MoTy4YeHHbIX 3HaueHnit COD u onpenenuTe COOTBETCTRYoMIEE (-
3MOJIOTUYECKOE COCTOSTHUE OpraHU3Ma.

Ckopocmu ocedanus spumpoyumos (CO3) 3asucum om npoyecca ckieusa-
HUSL pUMPOYUMO8, 8Cl1e0CmEUe 4e20 OHU 0cedam Ha OHO cocydd. AnbOymunst,
aocopoupyscb Ha NOBEPXHOCMU dIPUMPOYUMOS8, NPUOAIOM UM OOHOUMEHHbLL OMPU-
yamenvuwlli 3aps0 u npenamcmaeyio ckieuganuio. Ilomepe ompuyamenbro2o 3apsoa
U CKIeUBAHUIO IPUMPOYUMOE CnOcobcmeyem aocopoyus Ha uUx NO8EePXHOCMU M-
JHcenvlx 0enKos — 2100yauHos, ocobenno ubdbpunocena, C-peakmugnoz2o benka u
y-enobyaunos. COJD ysenuuusaemcs npu bepemenHocmu (cooepacanue GuopuHo-
2eHa neped poodamu noumu 6 2 paza Oonavuie Hopmul, u COD Odocmueaem
40-50 mm/uac), cmpecce, 80CNATUMENLHBIX, UHPEKYUOHHBIX U OHKOJIOSUYECKUX 3d-
Oonesanusx, npu YMEeHbUEHUU YUCIA IPUMPOYUMOE (CHUNICEHUU 2eMAamMOKPUMA).
MHoeue cmepoudHvie 20pMOHbBL (3ICMPO2EHDL, 2IIOKOKOPMUKOUObL) 8bI3bIEAION NO-
sviuernue COD.
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BbIBO/IbI:

OmnbIT 3. AHAIM3 pas/IMYHBIX (OPM reMo/ U3 IPUTPOLIUTOB

[ paGoThl HEOOXOAUMO: CIIUPT, CIIUPTOBOM pacTBOp iona, 0,4 % u 0,9 %
pacTBOpbI XJlopucToro Hatpus, 0,9 % pacTBop Xjopuaa Kajaus, HAIATBIPHBIA CIIUPT,
0,9 % pacTBOp COJITHOM KUCTOTHI, 2PUp, BaTa, UHANBUYATbHBIA KOMILIEKT ISl B35I-
THUSI KpOBH (CKapu(UKATOP, 9aCOBOE CTEKIIO0, caipeTKa), CHUPTOBKA, CITMUKH.

Hean padoThi: HATJIIIHO YOSIUTHCS B BOBMOYKHOCTU T'€MOJIN3a, BEI3BAHHOTO
paznuuyHbIMU (pakTOpamu. ['eMon30M Ha3bIBACTCS BBIXO FEeMOTIIOONHA B PACTBOD,
00yCIIOBJICHHBIN MOBPEXKIACHUEM 000JI04eK IpUTpouuTOoB. [Ipy 3TOM KpOBH CTaHO-
BUTCS MPO3PAYHOM, «JIAKOBOW.

PaznuyaroT HECKOJILKO BUJIOB IeMOJIU3A.

* OCMOTHYECKUI reMoun3 (IPOUCXOIUT B THIIOTOHHUYECKOM pacTBope). B ru-
MEPTOHUYECKON Cpejie TKAHU TEPSIOT HOPMAJIbHBIA TYyprop, KJIETKU CKUMAIOTCS,
HAPYIIAETCS X )KU3HEEATEIbHOCTh; CIIOCOOHOCTh 000JIOYKH IPUTPOIIUTOB MTPOTHU-
BOCTOSITh HAOYXaHUIO B TUMIOTOHUYECKON Cpe/ie Ha3hIBACTCS OCMOTHYECKON pe3u-
CTEHTHOCTBIO (YCTOMYHUBOCTBIO) SPUTPOLIUTOB;

* XUMUYECKUI reMOojIu3 (HaCTymnaeT B pe3ysIbTaTe pacCTBOPEHUS OCTKOBOU MU
JUTIATHOM 9acTH O00OJIOUKH SPUTPOIUTOB IeI0YaMu, OCH3MHOM, 3(PHUpOM, XJIOpO-
dbopmoM, ankorosiem, OEH30JI0M U JIp.);

* MEXaHWYECKui (HAOMIOAAeTCS MPHU JJIUTEIBbHBIX MEXaHUYECKUX BO3JICH-
CTBUSIX Ha KPOBb — BCTPSIXUBAHUH, CIABJIUBAHNIN),

* TEpPMHUYECKUM (IIPU 3aMOPAKUBAHUU U PA3MOPAKUBAHUH KPOBH);

* OMOJIOTUYECKUI reMOoJn3 (HacTyIaeT Mo/ BIUsHUEM Clieliu(pUIeCKUX reMo-
JU3UHOB PACTUTEIBHOrO (CAallOHWH) WUJIM JKUBOTHOTO MPOUCXOXKICHUS (bl MUe,
3MEH, TJIMCTOB, OAKTEPUITHBIE TOKCHHBI), a TaKXKE MPHU NEePETMBAaHUN HECOBMECTH-

MOM TpYIIIbl KPOBH H JIP.).
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Xoa padotsl. [IpuroroBieHHbIe TPOHYMEPOBAaHHBIE TPOOUPKU TTOCTABHTE B

IITATUB U HAJICUTE B HUX IO 2 MJI

Ne 1 — ¢usnonornyeckoro pacTBopa;

No 2 — nuctunaupoBaHHON BO/IBI;

Ne 3 - 0,4 % pactBOpa xJytopuia HATPHS;

Ne 4 — 0,9 % pacTBOpa XJj10puaa Kaaus;

No 5 — nuctTunIMpoBaHHOM BOJBI U 5 Kameilb HAIATBIPHOTO CIUPTA;

Ne 6 — 0,9 % consHOI KHUCIIOTHI,

Ne 7 —adupa.
3areM B KaXIyI0 NpOOUPKY A00AaBbTE IO HECKOJIBKO Kareidb KPOBH U XOPOLIO

nepemenraiite. OTMeThTE, T/I€ MPOU30IIIeT remoiu3. [laiite oObsicHeHue.

PexoMenpanuu k opopmiieHHI0 padoOThbI: ONMKUCATh PE3YJbTaThl U MEXa-

HHU3MBI ICMOJIM3a, CACIATh BBIBOABI.

BbIBO/IbI:

OmnpbiT 4. OnpeaesieHue 0CMOTHYECKON YCTOMYHBOCTH IPUTPOLIMTOB

Jasi paGoThl HEOOX0AUMO: ITAaTUB ¢ TpoOupKamu, 1 % pacTBOp MoBapeH-

Hoit conu (NaCl), nuctunnupoBaHHas BOJa, IIUTPAaTHAS KPOBb, MEPHBIE TPaTyHpO-

BAaHHBIC ITHUIICTKHU HUJIN 6I0peTKI/I.

Heab padoThI: ONpenenuTh MUHUMAIbHYIO 1 MAaKCUMAJIbHYIO IPaHULIBI OC-

MOTHYECKON YCTOMYMBOCTH SPUTPOLIUTOB.

Xox padorsl. B 12 npoHyMepoBaHHBIX IPOOUPKAX MPUTOTOBJISIOT B yObIBa-

IOIKUX KOHOCHTPAIUAX PACTBOPHI HOBapeHHOﬁ COJIN 110 Ta6J'II/II_I€I

Ne npoOoupku 1 2 3 4 5 6 7 8 9 10 | 11 | 12
_ 0

Kox-so 1 % 6 | 55|52 |48 |45 |42|40|38(35|32]28]20
p-pa NaCl B ma
KoJs-Bo nodas-
JICHHOM 4 |45 |48 |52 |55|/58|601|62|65]|68]|72]8,0
H.Onucrt.
IMosyyeHHBIH 0.6 05/05,04 0404 0.4 03,103|03]0,2 0.2
p-p NaC (%) 6 2 8 5 2 8 5 2 8
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B xaxnayro mpoOupKy MUIETKOW BBOAUTCS MO 2—3 KaIUIM HCCIIETyEeMOM
KpPOBH, COJIEPKUMOE MPOOUPOK TIIATEIIBHO OCTOPOKHBIM BCTPSIXMBAHUEM TepeMe-
IIMBAETCs U uepe3 1—2 yaca npu KOMHATHOM TEMIIEpaType B MPOXOIAILIEM CBETE MO
CTEIEHU TMPO3PAYHOCTU OTMEYAIOTCA PE3YJbTAaThl C YKAa3aHUEM MHUHUMAIBHOU U
MAaKCHUMaJIbHOW YCTOMYMBOCTH 3PUTPOLIMTOB. MUHHUMaIbHAsE OCMOTHYECKAs YCTOM-
YUBOCTb APUTPOLIMTOB, YCIOBHO BhIpakeHHas B % pacTBopa NaCl, Oynetr oTmeueHa
B IIpoOupKe ¢ HanbobIen konmnerTpanuend NaCl, riae BnepBbie 00HaApYKaTCs MpU-
3HaKU TemMoJin3a. MakcumaibHas OCMOTHYECKasl yCTOMYMBOCTh DPUTPOIIUTOB Oy I€T
OTMEUeHa B TpoOupKe ¢ HauMeHbIei koHreHTpamnueit NaCl, rae BrnepBeie 0OHapy-
JKUTCA TIOJHBIA T€MOJIU3.

PexoMenaanun k opopmiieHUI0 padoThl: 3apUCOBAThH IITATUB C TIPOOUP-
KaMu, 3aliCcaTh PE3yJIbTaThl U CIIEIaTh BBIBO/IBI.

BbIBO/IbI:

OmnpIT 5. OnpeneseHue coaep:;KaHus reMorJio0MHA B KPOBH

Juis paGoThl HEOOXOAUMO: CIIUPT, CHUPTOBOM pacTBOp Hoja, BaTa, MHIUBH-
JyalbHBI KOMIUIEKT JUIsl B3SITHUSL KPOBU (CKapu(uUKaTop, 4acoBO€ CTEKJIO, cal-
detka), cnupToBKa, ciudku, remometp Canu, 0,1H pacTBOp COJNITHON KUCIIOTHI, JTU-
CTHJLIMPOBaHHAs BOJA.

Leab padoTbI: 03HAKOMUTHCS C METOAUKON ONPEIEIICHUS KOJIMYECTBA T€MO-
riio0uHa B KpoBH 1o crioco0y Canu. Onpeaennutb OTHOCUTENBHOE COAEPIKAHUE Te-
MorsiobnHa B kpoBu. ['emorinoOun cocrasisier 95 % Cyxoro BemiecTBa 3pUTPOIIH-
ToB. OH MpeCcTaBiIsIET CO00M CIOXKHBIM XPOMOIPOTEU, MOJIEKyJa KOTOPOIro CO-
cTouT U3 4 cyObenuuuIl Oenka riodouHa u 4 MOJIeKyJ rema. ['eM nMeeT B CBoeM Co-
CTaBe JBYXBAJIECHTHOE KEJe30, CIIOCOOHOE MPHUCOEIUHATh U OTAABaTh MOJEKYIY
kucinopoza. Onpesenenne coaepKanus TeMoriIo0nHa B KPOBH MMPOU3BOIUTCS KaJl0-
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PUMETPUYECKUMU CIIOCO0aMU, OJIUH U3 KOTOPBIX — TeMaTHHOBBIN MeToa Canu — oc-
HOBaH Ha 00Opa30BaHUM yCTOWYMBOI'O PAaCTBOPA KOPUYHEBOI'O LIBETA MPHU B3aUMO-
JIEHCTBUY reMOTTIO0NHA C CONITHOU KucinoToi. 'emomerp Canu npeacrasisieT coooin
HITaTHUB, 33JIHASI CTEHKAa KOTOPOTO clelaHa u3 0eIoro MaTtoBoro crekia. B mratus
BCTaBJICHbI TPU MPOOMPKH OAMHAKOBOTO aAuaMmeTpa. J[Be kpaliHue mpoOupKu 3arma-
SIHBI ¥ COJIEpKaT CTaHJAPTHBIN pacTBop xJjopuaa reMaruna (167 r/m), cpeaHsis npo-
Oupka rpamyupoBaHa. K mpubopy mpuiaraercs NHIETKa C  METKOH
20 MM® ¥ CTEKJIAHHAS NAJIOYKa.

Xoa pa6oTtel. B rpagynpoBaHHyto MpoOUPKY HAJIEUTE A0 KOJBIIEBOM METKH
0,11 pactBop coJisiHOM KHMCIOTHL. Habepute B KaNWJUISIPHYIO MUIETKY KPOBb 10
METKH, KOHYHK IMUIIETKU TIIATEIBHO BBITPUTE CYXOM BaTOW U OCTOPOKHO BBIIYWTE
W3 MTUIIETKU KPOBb HA JIHO TPAyUPOBAHHOMN MPOOUPKHU B PACTBOP COJISTHON KUCIIOTHI.
B teuenune 2-3 MUHYT THIATEIBHO NEPEMEILINBANTE COACPKUMOE CTEKIISIHHOW Ma-
JIOYKOW 10 00pa30BaHUs pacTBOpa COJITHOKHUCIIOIO reMaTHHA, UMEIOIIETO0 TEMHO-
KOPUYHEBBIN 1BET. B nanpHelemM HeooXoaumo, mprubassis B TPOOUPKY MO KarjisiM
JUCTUJUIMPOBAHHYIO BOJY M OCTOPOXKHO NEpEeMeIlnBasi, pa30aBUTh U JOBECTH L[BET
COJIEP>KUMOT0 MTPOOUPKH /IO IIBETA KUIKOCTH B OOKOBBIX KOHTPOJIBHBIX MPOOUPKAX.
[To HMKHEMY MEHHMCKY YpPOBHS >KUJIKOCTH B CpeIHEHN I'palyHMpOBaHHOM MPOOUpKE
OTIPEJICNINTE COJEepKaHue TeMOTJI00nHa B HCCIeyeMOol KpoBU. Pe3ynbraThl 3aHe-
CUTE B IIPOTOKOJ U CPABHUTE CO CTAHAAPTOM.

Pexomenmanum Kk opopMiIeHHI0 PadOTHI: 3aMUIIUTE MOJYYEHHBIE TaHHbIC
COJIep>KaHMs TEMOIJIOOMHA U CPaBHUTE UX C HOPMOM.

Ilpu anemuu KoHyenmpayus 2emMo2i100UHa, YUCIO IPUMPOYUMO8 U 2eMAMO-
kpum ymenvuiaemcs. Cywjecmeayem HecKOIbKO 3pUmpoyumapHvlx UHOeKco8, N0360-
JIAIOUUX BbIAGUMb MeXanusmul anemuu. K num omuocames:

YOO (ycpeonennsiiit 06vem apumpoyumos) = I emamokpum/4ucio spumpo-
yumos, usmepsemcs 6 g (10 1), 6 nopme 80-100 ¢h;

YMI'D (ycpeonennas macca cemoanobuna 6 apumpoyume) = Konuuecmeo 2e-
MO27106UHA/4UCTO dpumpoyumos, usmepsemcs 6 ne (10712 2), 6 nopme 27-32 ne;

VKID (ycpeonennas konyenmpayus cemo2n0ouna 8 sapumpoyumax) = Konu-
Yecmeo 2emMOo2N00UHA/2eMAMOKPUM, UMEPAEMCs 8 2/1 3PUmMpoyumos, 8 Hopme
320-360 2/n spumpoyumos.

IIpu neoocmamke Kobanamuna unu oaueso KUCI0mvl HAPYUIAEM sl CUHMES
JHK u npoyeccol Mumosa 6 661cmpo 0ensauuxcs KiemKkax KOCmH020 M032d, 0OHAKO
cunmes 2emo2noouna ne napywaemcs. Ilosmomy upesmepHo ygenuuennvie 3pumpo-
Yumol ¢ OOTBUIUM COOEPAHCAHUEM 2eMO2TI00UHA BbIXOOSIM U3 KPACHO20 KOCMHO20

125



Mo32a 8 Kposv — yeeauuusaromes YOI u YMI'D (makpoyumaphas, sunepxpomuas
aHemus).

Ilpu napywenusx cunmesa 2emo2n006una (Hanpumep, HedOCMamox xcejesa)
YOO u YMI'D cuuscenvr (muxpoyumapnas, cunoxpomuas anemusi). CHudiceHue
YOO sasnaemcs camvim pannum npusnaxom sxcenezooepuyuma. CrudxceHue yeemo-
8020 nokazameinsn u ymenvuieHue YMI'D 6o3nuxaem monivKo npu 04eHb 8blpaANCEH-
HOM Oeuyume dxcenesa.

Ilpu Hapywenusix npoyeccos nponrugepayuu 8 KOCMHOM Mo32e (Hanpumep,
JIyyesas O0ne3Hb) CHUNCAEeMCs NPOYEHmM COO0epHCanusi pemuxyioyumos. Ilpu evico-
KOU CKOPOCMU HOB00OPA308AHUS SPUMPOYUNOE YUCTIO PEMUKVIOYUMO8 VYEeNUUUBA-
emca (Hanpumep, npu npedbLIBAHUU YeN08eKd HA 8blcome UIU NpU COKpaujeHuu
JHCUSHU IPUMPOYUMOB).

BbIBO/IbI:

OnbIT 6. CieKTpaJbHBIN AHAJIN3 FeMOTJI00MHA

Jlst padoThl HEOOXOAMMO: CIIEKTPOCKOI, MPOOUPKH K CIIEKTPOCKOITY, Cep-
HOBAaTUCTOKUCIBIN HaTpuil (runocynbdut HaTpus), 0,01 % BoaHBIN pacTBOp mep-
MaHTaHaTa Kalus, TUIETKH, HHAUBUAYAIbHBIA KOMILUIEKT JJIsl B3ATHS KPOBH (CKa-
puduKaTop, 4acoBO€ CTEKJI0, casipeTKa), CIUPTOBKA, CIIMYKH, BaTa, CIIUPTOBOI pac-
TBOp 10/, AMCTUUIMPOBAHHAS BOJA, OCBETUTEIIb.

Heab padoThl: HAMISIHO YOEAUTHCS B PA3IMUYHBIX CHEKTPaxX MOTJIOIICHHUS
COEMHEHHH reMorinoonHa. @U3N0IOrHYeCKrue COEJUHEHHS TeMOTrJI00uHa:

* OKCUTEMOTJIOOUH — COEIMHEHNE FeMOTIIO0MHA C KUCIOPOA0M; 3TO COEIUHE-
HUE 00ecreunBaeT SIPKO-aJIblil I[BET apTepHaIbHOM KPOBH; KUCIOPO] IPUCOECAUHS-
eTCsl K Keje3y reMOBOM 4YacTh remMorjoOuHa, | Mojekyna reMorjiioonHa Makcu-
MaJIbHO CBSI3bIBAET 4 MOJIEKYJIbI JKeJe3a.
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Cpoocmeo eemo2nobuna K KUCI0poOy onpeoesiemcs e2o cmpykmypotl. /[ee
benKosvle yenu 2emo2ioOuUHa Uy 83pocio2o 4eiosekd, Uy niooa 6ce20a A8isaiomcs
o-yenamu. Tun 2emoenobuna 3asucum om moeo, KaKue yenu npucoeouHsiomcs K
smum o-yenam. B 98 % cnyuaes cemocnodbun es3pocivix (HbAi) 6 oononnenue k
a-yenam cooepxcum oge [yenu, 6 2 % cayuaes cemoznooun e3pocavix (UbAj) co-
Oeporcum u 0-yenu. I'emoenobun nnooa (ghemanvuuiii cemoenooun, HbF) 6 oononne-
Hue K o-yensam cooepacum oge y-yenu. Hanuuue 6 cmpykmype pemanvrnozo 2emo-
enobuna y-yeneil nogvluiaem e20 CpooCmeo K KUCIOPOOY, NPUHUHOU 21020 A6JIs-
emcs mo, ymo emanvhslll 2emMo2100uHn He npucoedursem 2,3-ougocgozruyepam,
CHUdMCAIOWUll cpoocmeo K KUciopooy. Bbeicokas Konyenmpayusi 2emo2noouna 8
kposu niooa (170 2/n) u e2o evicokoe cpoocmao K KUciopoody obecneyusaom aoex-
8AMHO bICOKYIO KOHYEHMPAYUIO KUCIOPOOa 8 (hemanbHoM KpO8OmMoKe 0adice npu
HU3KOM HANPAACEHUU KUCIOPOoOa 8 naayeHmapuou kposu (35—40 um pm. cm.). My-
mayuu, npu KOMopwIX He NPOUCX0OUm CUHme3 o-yenu cemozioouna ([-manacce-
MUU), HE COBMECMUMbL C HCUZHBIO (DEDEHOK POAHCOAemCs MEPMBbIM ULU no2ubaem
cpazy nocie podxcoenus). Ilpu napywenuu cunmesa o-yenu 2emMo2i100UHa CHUNCA-
emcs e20 CpoOCmeEo K KUCI0pody, u pazsusaemcs cunokcus. llpumepom nHapyuienus
cunmesa [yenu ([-manaccemus) a611emcs cepnosuUOHO-KIemoyHas aHemus, npu

KOMOPOU MAKHCE CHUNCEHO CPOOCMBO 2eMO2T00UHA K KUCTOPOOY.

* JI€30KCUTEMOTJI00MH — remorjaoOun 0e3 Oz, 1e30KCUTeHUPOBAHHAS KPOBb
TEMHO-BUIITHEBOTO I[BETA.

Yeenuuenue xonyenmpayuu oezoxcucemocnoouna gvtuie 50 2/1 npueooum K
PA3BUMUIO YUAHO3A.

* KapOOTEMOTIIOONH — COeTUHEHNE TeMOTIIO0NHA C YTIIEKUCIBIM Ta30M, CO-
JIEP)KUTCS B BEHO3HOW KPOBH; YTIICKUCIBIN a3 MPUCOCIUHSIECTCS K aMUHOTPYIITIaM
0eJIKOBOM YacTu remMoryioonHa (kapOaMUHOBAsI CBSI3b);

* MUOTJIOOWH — MBIIIIEYHBIA TEMOTJIOONH.

[TaTomoruueckue coeMHEHUS TeMOTIIO0NHA:
* KapOOKCUTEMOTJIOOMH — COCIMHEHNE TEMOTJIOOMHA C YyTapHBIM Fa30M.

Oxucw yenepoda oobpamumo cesizvieaem 08yxeaienmuoe dxcene3o cema. Cpoo-
cmeo cemoenoouna k CO npumepno 6 300 pa3z seviute, uem ons kuciopooa. llpuco-
eounenue CO Kk 00HOU MONEKYIe 2ema 8edem K YBeNUUEeHUI0 CPOOCMBA K KUCTOPOOY
OCMAILHBIX MpPexX MONEKYJL 2eMa MeMmpamepHO20 2eMO2I00UHA, YUMO NPEensImcmeyem
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omoaye KUCI0pooa 8 mKAHAX U NPUEOOUm K pazsumuro eunokcuu. Ilockonvky 3 mo-
JIeKYIbl 2eMa OCMAOMCs CEA3AHHBIMU C KUCIOPOOOM, Kposb npu ompasienuu CO
uMeem anvlil Ysem, a KOJNCHble NOKPOBbl OCIMAIOMCS PO308bIMU (YUAHO3 He PA36UBa-
emcst). Toeo Konuuecmsa KapoOOKcucemo2ioouna, Komopoe 0opasyemcs npu Kype-
Huu (3-8 % rxapbokcueemo2no0buna), 00CmamouHo, Ymoovl CHU3UMb HANPAANCEHUE
KUCI0pooa 8 mxkausx ¢ 45 0o 40 mm pm. cm. 9mo o0vsAcHAem, noyemy KypeHue 56-
Jslemcst hakmopom pucka 803HUKHOBEHUS. UUeMUYeCKOolU O0ne3HU cepoya U OKA3bl-
gaem maxoe 2youmenvHoe iusHue Ha mederue smou namonoauu. I1o smoii dxce npu-
YuHe KypeHue 80 8pems DepemMeHHOCU MOACen CIams NPULUHOU 3A0ePIHCKU BHYM-
PUYmMpoOHO20 pa3sumusi ni00a U e20 SUnompoguu.

* METTEeMOTJIOONH — OKHCIICHHBIN TeMOTJIOONH, T/IC KEIe30 CTAHOBUTCS TPEX-
BaJICHTHBIM. JTO COEIMHEHUE 00pa3yeTCsl MO/ BIUSHUEM CHIIbHBIX OKUCITUTENICH —
MepMaHraHara Kajausi, aHujInHa, OEpTOJIETOBOM COH, (heHalleTHHA.

B opeanuszme 6occmanosnenue memeemocnobuna obecneuusaem gepmenm
Memeemoenobunpeoykmasa. Ocobenno noogepaiicenvl 0eticCmeuo MmoKCU4ecKUx co-
eOUHEeHULl, 00paA3YIWUX MemeemMo2lo0un (Hanpumep, numvesas 600a C BblCOKOU
KOHYeHmpayuel HUumpamos), 2pyonsle 0emu, max Kax y HUX MemeemoioouHpeoyK-
masza HedoCMamo4HO aKmMueHd.

Pa3nuunbie BemecTBa 001a1al0T XapaKTEPHBIM ISl HUX CIIEKTPOM TOTJIOIIe-
HUSL, JJISI UCCIEOBAHUS KOTOPBIX MOJIb3YIOTCS CIIEKTPOCcKOnoM. CeKTp morjoiie-
HUS TEMOTJIO0MHA XapaKTepU3yeTCsl OJTHON MIUPOKOM MOJIOCOH B KENTO-3€JIEHOM Ya-
CTU CHEKTPa, OKCUIEMOIJIOOMHA — XapaKTepU3yeTcs HaJIMYMEeM JIBYX II0JIOC B
KENTO-3eJIeHON yacTu crekTpa. CIeKTp METreMorio0nHa UMEET YeThIpe MOJIOCHI
MOTJIOUIEHHUS: OJJHY — B KPACHOW 4acTH, JIB€ — B JKEJITO-3€JICHOU U OJIHY — B CHHE-
3€JICHOM.

Xoa pa6orbl. B Tpu npoOupku Haneite mo 3 Mi BoAbl U JA00aBbTE MO
1 xamie kpoBu. 1 uccneaoBaHUs CIIEKTPOB MOTJIONICHHS] TeMOTJI00UHA B pa3Be-
JICHHYIO KPOBb J100aBbTE 5 KPUCTAIJIOB CEPHOBATUCTOKUCIIOIO HATPHS; METIEMO-
riobuHa — n106aBbTe 2—-3 KaIlld pacTBOpa MepMaHTraHaTa Kajaus. YKpPEnuTe CIeK-
TPOCKOII B IITATUBE U IOMECTUTE B JIEpKATEIb Mepe/] MIeNIbI0 MPOOUPKY C COOTBET-
CTBYIOUIUM pacTBOpOM. BrinBuras TpyOKy U3 KOJUIMMATOpa M M3MEHSs MPOCBET
HIEJIM CIIEKTPOCKOIA, MOJIYYUTE XOPOIIO BUIUMBIN cieKTp. OTMEThTE MOJOCHI MO-
TJIOIICHUS UCCIIeyEeMbIX pacTBOPOB. BHecHuTe pe3yabTaThl OIbITa B MPOTOKOJ. Pe-
KOMEHAaIu1 K 0()OPMIICHUIO PA0OThI: 3aAMUIIUTE MOTYyUYSHHBIE JaHHBIE COAEPKAHUS
reMorjo0rMHa U CPABHUTE UX C HOPMOM.
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BbIBO/IbI:

OmnsIT 7. OnpenesieHne BpeMeHU CBEPTHIBAHUSA KPOBH (110 AJIbLTray3eHy)
U NPOA0JIKMTEJbHOCTH KPOBOTEYEHH S

s paGoThl HEOOXOAUMO: CIIUPT, CHUPTOBOU pacTBOp Hoja, BaTa, MHIUBH-
JTyaJIbHBIH KOMIUIEKT IS B3ATHSI KpOBU (CKapu(UKaTOp, 4acOBOE CTEKJIO, Cal-
deTka), CIUPTOBKA, CIUYKH, CEKYHJIOMED, IITATUB C MPOOUPKAMU, TPpalyupOBaHHAS
MUTIETKA, OKcanaT HaTpHs, 2 % pacTBOP XJIOPU/IA KaTbIIHsL.

Leab paGoTbl: 03HAKOMUTHCS C OJTHOM M3 METOJMK OTPECICHHS] BPEeMEHH
CBEpTHIBaHMS KpoBH. HarmsaqHo yoenuThCs B 3HaYEHUH COJIEH KaIbIUS B CBEPThIBA-
HUU KpoBU. CBEPTHIBAHNE KPOBU OTHOCUTCS K BOKHEUIIUM 3aIIUTHBIM PEAKITUSIM
opranu3zma. OHO 00yCIIOBICHO (PYHKITMEH CBEPTHIBAIOIICH CHCTEMBl KPOBH, MPE/I-
CTaBJISIONIEH COOOW CIIOKHBIA OMOXUMUYECKUN U (PU3HOJOTUUECKUNA KOMILICKC.
MHnIMaTopoM CBEPTHIBAHUS KPOBH SIBIISCTCS MOBPEKICHUE COCYAUCTOW CTCHKH.
Beigenstot cnenytomue ¢ha3pl CBEpTHIBAaHUS KPOBU:

* COCYIUCTO-TPOMOOIIUTAPHBIM TE€MOCTa3, CIIOCOOHBIN MPEKPATUTh KPOBOTE-
YeHHE U3 MHUKPOIMPKYJISTOPHBIX COCYJOB C HU3KHUM apTEPHAIBHBIM JaBIICHUEM
(MUKPOIMPKYJIATOPHBIN TEMOCTA3);

* KOAryJISIIIMOHHBINA TEMOCTa3

- o0pa3zoBaHue TPOTPOMOUHA3HI,

- 00pa3oBaHue TPOMOUWHA;

- o0pazoBanue ¢hpudOpuHa;

* peTpakius Tpomoa.

Jnst npeBpamenust GuOpuHorena B pUOpPUH, YTO COCTABIISIET CYIIHOCTh MPO-
1[ecca CBEpPThIBAHUS KPOBU, HEOOXOAMM (epMEHT TPOMOWH, KOTOpPbIH oOpasyercs
U3 MPOTPOMOMHA B IPUCYTCTBHH COJICH KaJIbIUsA U APYTUX (DAKTOPOB CBEPTHIBAHUS
KpoBH. ¥ najieHne GuOpPHUHOBOTO TpoMOa OCYIIECTBIIIET cucTeMa (puOpuHOIIH3a.
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Xona pa6orel. OnpenieieHue BpEMEHU CBEPTHIBAHMS KPOBU MO AJIBTray3eHy
CorpeiiTe Ha 1aI0HU 10 TEMIIEPATYPhl TeJa TIIATEIbHO IPOMBITOE U CYyX0€ YaCOBOE
CTEKJIO, HAHECUTE Ha Hero 2—3 Karuiu KpoBu. Kaxable MOJIMUHYTHI IPOBOAUTE YEPE3
KaIii0 KpOBH CKapu(puKaTop, MOKa 3a UIJION HE MOTSAHETCS NepBas HUTh GuoOpuHa.
HopwmaiibHble TTOKa3aTesn CKOPOCTH CBEPTHIBAHUSI KPOBU MPU UCIOJIH30BAHUU JIaH-
HOro Metoja (o AsnbTray3eny) 5—6 MUH [P KOMHATHOM TeMIieparype.

JIns1 BBISIBIICHUS! 3HAUEHUSI COJIEN KaJIbLIUSI B MPOLIECCE CBEPTHIBAHUS KPOBU
HajelTe B IBe MPOOUPKH MO 3 MJI OKCAJTATHOM KPOBH.

[Tpobupky Ne 1 ocTaBbTE B KaueCTBE KOHTPOJISL.

B npo6upky Ne 2 npubassre 0,5 mit 2 % pactBopa xyiopuaa kaibius. Yepes
10-15 muH nomkeH o0pa3oBaThCs CTyCTOK (puOpuHa, T.€. MPOU30MIET CBEPTHIBAHHE
KkpoBu. Ecnu cBepThIBaHME HE HACTYNWIO MpuieiTe B mpoodupky eme 0,5 M pac-
TBOpa XJOpHUIA KalbIUs 10 oOpa3oBaHus crycrtka. CpaBHUTE COAEPKUMOE ITOU
MPOOUPKU C COICPIKUMBIM KOHTPOJBLHOM.

OnpenesieHue BpeMeHH KPOBOTeYeHHUS

C momotnpio ckapudukaTopa 0OBIYHBIM CIIOCOOOM JIENar0T TIIyOOKHit (3 MM)
IIPOKOJ KOKHU MAKOTH IajJblla U OTMEYAIOT BpeMsl. 3aTeM depe3 Kaxable 30 CEKyH]T
MPUKACAIOTCS K MOBEPXHOCTU KAaIUIM KPOBH MOJOCKOW (UIBTPOBAIbHON Oymaru u
cHuMaroT ee. HaOmoaeHus npoBoAsT 10 TeX MOp, KaK NpHIOKEHHas Oymara nepe-
CTaHeT OKpamuBaTbes. [IpoAOmKUTENIBHOCTh KPOBOTEUEHHSI OTMEUAIOT OT Haydasa
NOSIBJICHUS TIEPBOM KaIUIM 10 NMPEKpallleHHs] OKpalBaHus Oymaru. B Hopme oHa
paBHa 2-3 muHyTaM. Pexomenanuu kK opopmiieHuio paboThl: 3arucaTh MOJIy4YeH-
HbIE€ PE3YJIbTaThl U CAENATHh BHIBOJIBI.

Bpemsa ceepmoiganus Kposu u epems KpogomedeHus YOIUHAIMCA npu namo-
Jlo2uu ceepmuleaiowelt cucmemvl kposu. Hapywenue npoyecca ceepmui8anus Mo-
Jrcem ObIMb C6A3AHO KAK C NAmMoao2uel mpomooyumapHozo 36ena (mpomooyumo-
neHUU, MmpomMoOYyUmMoneHuu), max u ¢ namoocueti COOCMEeHHO ceepmvléarouell Cu-
cmemvl Kposu (cemogunuu). CHudiCeHue Koauuecmea mpomOOYumos MeHbvluie
50x10% (mpomboyumonenus) unu nacredcmeenmvie Oepexmol MemMOpaHvl Mpom-
boyumos (MmpomoboyumoneHuu) npPossisemcs 8 euoe KposomedeHuli 8 ooaacmu
Koocu u cauzucmolx. Hacneocmeennwiii oechuyum VIII u IX hakmopos ceéepmoisa-
roujeti cucmemuvl NPUBOOUM K pazeumuro, coomseemcmeenHo, cemoguauu A u B. Knu-
HUYeCKU 2eMOUIUL NPOABTIAEMCS 8 8UOE MANCENbIX, OOUTbHBIX KPOBOMEUeHUll U
KPOBOU3NUAHULL (2emMamomsl, 2emapmpo3ssl). Jleuam ecemoguiuo nocpeocmeom
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BHYMPUBEHHO20 86€0€HUsl HEOOCMAIOWe20 GaKkmopa ceepmul8anusl, KOmopwlii no-
J1yYarom u3 OOHOPCKOU NiA3Mbl ULU PEKOMOUHAHMHBIMU MEMOOaMU

BbIBO/IbI:

OmnbIT 8. Onpenesnenue rpynnbl KpoBu 1o cucreme ABO

st padoTbl HE0OOX0AMMO: IIPEIMETHBIE CTEKIA, yamka [lerpu, cranmapr-
Heie ceiBopoTKu I, 11, Il rpynmn, ckapudukaTop, ciupT, HACTOIKA 1014, CTEKJISTHHbIE
NaJIOYKH, TUIETKH, UHIUBU Y aJIbHBIA KOMILIEKT JUIsl B3ATHS KPOBHU (CKapupUKaTOp,
cainderTka), CHUPTOBKA, CIIMYKH, CTEKIOrpad.

Leab padoTbi: OCBOUTH METOJIUKY OINPEAEIEHUS IPyIIbl KpoBU. KpoBb pa3-
JUYHBIX TPYHN OTIUYAETCS COJEPKAHUEM arrilOTHHOTEHOB B 3puTpouuTax (00o-
3HauaroTcs OykBamu A u B) u arrmoTHHUHOB B 11a3Me (0003Ha4aroTCst OyKBaMu o
u ). ArrmtotuHuHsbl o (aHTU-A) U 3 (aHTH-B) 00/1a1a10T CBOMCTBOM BBI3bIBATH ar-
TIIIOTUHAIMIO (CKJIEMBAHUE) 3PUTPOLIMTOB MPU HAJIMYUU HA UX MEMOpaHe COOTBET-
CTBYIOIIIMX arryIlOTUHOTEHOB (o — A, B — B). Paznuuatot uetbipe TpyIibl KpOBU:

* KpoBs I rpyniiel He COAEPKUT arryIFlOTUHOTEHOB, B €€ IJIa3Me €CTh arriiio-
tuaunabl o 1 3 — | (0).

* Kposs Il rpynmsl cogepuT arriatotuHored A u arrimotuau 3 — I (A).

* Kposs III rpynmnsl — arrmotuHored B u arrmotunus o — 111 (B).

* KpoBs IV rpynmsl He COAEP>KUT arrIIOTUHUHOB O U [3, B 9pUTPOIIUTAX €CTh
arrmotuHorensl A u B — IV (AB).

Aumu-A u anmu-B aumumena npunaonexcam x knaccy IgM. Imo msoicenvie
UMMYHO2NI00YIUHbL, cocmoawue U3 namu cyOvbeOuHuy, OHU He NPOHUKAIOM yepe3
niayenmapHulli bapvep. Kasxcooe maxoe anmumeno MOdcem Ce:3bl8amb HeCKONbKO
AHMUSEHO8 HA NOBEPXHOCMU PA3HBIX dpumpoyumos. Ilosmomy anmumena Kk anmu-

eenam cucmemovl ABO oarom eudumyro azenromunayuro.
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Omnpenenenue rpymnibl KpOBU UMEET NIPAKTUYECKOE 3HAYEHUE JUIsl IIEPEIBa-
HUs KpoBH. [Ipu mepennBaHMKM HE3HAYUTENBHOTO KOJIMYECTBA KPOBU YUHUTHIBAKOT
IIPEXKIEC BCErO CBOMCTBA HPUTPOLIUTOB JOHOPA, T.K. IUIa3Ma BBOJUTCS B MajOM KO-
JIMYECTBE U, Pa3BOASACHh B KPOBU PELMIMEHTA, TEPSIET CBOW arrIFOTUHHUPYIOLINAE
CBOMCTBA.

Xox padorsl. Ha unicroM npeameTHoM crekiie (M Ha yaiuke [lerpu) Hanu-
mmte crekiorpadom mudps 1, I u I11. [TepeBepHuTe cTEKIIO M HAHECUTE IO Karuie
CTaHJAPTHOMN CHIBOPOTKHA COOTBETCTBYIOLIEH IpyMIibl. B Kaxayto u3 HUX 100aBbTE
rcciieayemMoi KpoBu (B 3 paza MEHbIIIE, YEM CHIBOPOTKH). Pa3HBIMU CTEKJISTHHBIMU
NaJOYKaMH MEpEMENIaiTe ChIBOPOTKY KpPOBHU. Peaknus arriroTMHAUUKA HACTyHaeT
yepe3 1-5 MUH Npu OCTOPOKHOM MMOKAYMBAHUH NMPEAMETHOTO CTeKIa (00pa3yroTcs
MEJIKHe KOMOYKH, a BCSI CMECh IIPU ATOM NpocBeTisiercs). [Ipu oTcyTcTBUM arrito-
THHALIMU CMECh OCTAeTCsl pAaBHOMEPHO MYTHOU. PaccmoTpuTe npenaparsl o1 MUK-
pockoroM. [ IpyHuMast BO BHUMaHHE PE3yJIbTaThl UCCIEA0BAHUM, ONIPEIEIINTE, K Ka-
KOU I'PYyMNIIE OTHOCHUTCS UCCIIEAO0BAHHAS KPOBb.

Pexomennanun K opopmiieHUI0 padoThl: ONMCAaTh U 3apUCOBATh PE3YJIb-
TaThl, 1aTh OOBSCHEHUE U CIENIaTh BBIBOJIBI.

OTBeTbTE HA BONIPOCHI

K kakou rpyIme OTHOCUTCS KPOBb, €CJIIM CMEIIMBAHUE €€ C CBIBOPOTKOU
KpoBH I rpymbl BbI3BaIO arrirOTUHALMIO (HE BBI3BAJIO arrIFOTUHALMN)?

K kakoil rpymnme OTHOCHUTCS KPOBb, €CIIM CMELIMBAHHUE €€ C CBIBOPOTKOU
kpoBu I rpynimel BeI3BaIO arriifOTHHALIMIO (HE BBI3BAJIO arrIFOTUHALUM)?

Ilpu kasxcoom neperusanuu Kposu HeoOX00UMO OnpedeIums MoyHoe COOm-
gemcmeue 2pynn Kposu OOHOpA U peyunuenma, 4moobwt npeoomepamumsy uUx 0C104c-
Henus. Ceepx 3mo2o 015l Kaxic0020 neperusaemo2o KpossaHo20 KOHCEPBAHMA NPOBO-
osmcs 6onbuas U Manas nepekpecmuvle oOuoocuyeckue npoovl, umoodsbl pacno-
3HaMb AHMUEHbL U AHMUMeENA, KOmopble He Mo2ym Obimb GblA61EeHbl HOCPEOCBEOM
mecmoguvlx cvleopomoxk ABO unu pesyc-cucmem. Ilpu 6onvuioli nepexpecmuou
npobe 3pumpoyumsl OOHOPA U CblBOPOMKA PEYUNUEHMA CMEUUBAIOMCS U HAOIO-
oailomcs Ha npeomem azemomunayuu. Ilpu manoi nepexpecmnou npobe cblgo-
POmMKa OOHOpa cmeuusaemcs ¢ s3pumpoyumamu peyunuenma. Ilossnenue aeento-
MUHAYUU  CTLYIHCUM NPOMUBONOKA3AHUEM K nepeausanuio Kpoeu. llepenusanue
KPOBU HEeNpABUTIbHOU 2PYNNbL MONCEM NPUBECMU K GHYMPUCOCYOUCTIOMY 2eMOTU3Y
apumpoyumos. Tax nazvieaemvle «3AsAKOPEHHbIE» HA MeMOPaHe IpUmpoyumos aH-
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mumesa akmueupyrom cucmemy Komniemenma, 4mo geoem K CEMOTIUZY pumpoyu-
mos. ['emonus pumpoyunios npueodum K NOABIEHUIO C80O00H020 2eM02100UHA 8

moue U Moo Hcem 8vl36ambv cocyducmbzzl UWOK U 6bIKJIIOYEHUE pa60mbz novex.

BbIBO/IbI:

OmnsIT 9. Onpenesenne pesyc-paxkropa (Rh-¢pakropa)

Jiisi paboThl HEOOXOAUMO: YHUBEpPCAJIbHAs aHTHUPE3yCHAasl ChIBOPOTKA, CO-
JeprKaiias MmoJiHble aHTUTeNa, yamka [letpu, Bata, ciupt, WO, UHAUBUIYAJTbHBIN
KOMILJIEKT JJIs B3SITHSI KpOBU (CKapupuKaTop, candeTka), CIUPTOBKA, CIIMYKH, CTEK-
JISTHHBIE TAaJIOYKH, TTUTIETKA, (PU3UOIOTUUECKHUI pacTBOp, CTeKIorpad, MUKPOCKOII,
OCBETUTEIIb.

Henab padoThbi: TO3HAKOMUTHCS C MPUHIIMIIAMUA U METOIUKOU ONpeAeieHus
Rh-daxropa.

B sputponurax 85 % mroaeit moMuMo arriroTUHOTEHOB A U B, conepkurcs
0co0blif antureH, oTkpbIThid B 1940 r. K. Jlanawmreiinepom u P. Bunepom, Ha3biBa-
eMbIii pesyc-pakTop (pe3yc-moyioKuTeabHass KpoBb). Y 15 % mroneir oH OTCyT-
CTBYET (pe3yc-oTpUIlaTesibHas KPOBB).

Aumumena cucmemvl pe3yc AGIAOMCA HENOTHLIMU AHMUMENAMU. OHU OMHO-
cames K knaccy 1gG u cocmosim u3z oonoti cyoveounuyvl. 1gG neeko nponuxarom
yepes niayenmy u He oarom suoumoul azentomunayuu. Illosmomy ons onpeoenerus
2PYnnvl KpoBU NO cucmeme pe3yc UCHONb3Yemcs CNeyuaibHas AaHmupe3yCHas Cbl8o-

pomka, COO@prCCllMaﬂ NOJIHblE pe3yc-anmumeid.

Xoxa paboTel: Ha 1HO yauku lleTpu HaHecuTe Karullo YyHUBEpPCAJIbHOW aHTH-

PE3YCHOM CHIBOPOTKH M TIOMECTUTE PAIOM 2 KarlIi KPOBH, B3ITOM M3 MayIbIla OObIY-

133



HBIM c1toco00M. CTEKJITHHOM MajJouKON KaIljid KPOBU MEPEMEIIAlTe C Kariel Chl-
BOpOTKH. B pe3ynbrare oOpasyercs OoJblias Karis, pa3Mep KOTOPO HE JOJKEH
MPEBBINIATH pa3Mepa MATUPYOsIeBOi MOHETHI. OOBEANTE ATY KaIuTIO (DU3UOJIOTHYE-
CKHM PACTBOPOM M3 NMUIETKU C TOU 11€JIbI0, YTOOBI Karuisl HEe pacTeKalach U B T€Ue-
HUE 2—3 MUHYT OCTOPO>KHO MOKAaYMBaiiTe yalliky. B pe3ynbpTaTe HacTynaer JI0kKHas
arrmotuHanud. [lo ucreuenun 3 MUHYT B 3Ty Karuiio 100aBbT€ HECKOJIBKO Kamesb
(U3HOTOTUYECKOTO PACTBOPA U MTPOI0IDKANTE MOKAYNBAHKE YAIIIKHA B TCYCHUE 5 MU-
HyT. OTMEThTE HAJIWYKUE WIM OTCYTCTBUE arrilOTHHALMUMU. B cllydae moJioKUTENb-
HOW PEaKUHU B KaIlJIe COXPAHAOTCS XJomnbs. [Ipn oTpuiaTenbHON peakiuy XI0mIbs
OTCYTCTBYIOT. PaccMOTpuUTE KaIuiio 1moj MUKPOCKONOM. Pe3ynbTarsl omnbiTa 3aHe-
CUTE B IPOTOKOJI.

I'emonumuueckas 6one3nv Hogopodicoennvlx (I'BH) — smo cocmosinue, npu
KOMOPOM YKOPA4UBAemcs NPOOOINCUMENbHOCIb HCUSHU IPUMPOYUMO8 pebeHKa
U3-3a Oeticmeusl cneyupuiueckux anmumel, 00pa3yIOUUXcs 8 Opeanusme mamepu.
Taxue anmumena npedcmasnsarom cobou nézkue ummynozanodoynunst (IgG), u no-
9MOMY OHU CNOCOOHBI NPOHUKAMb Yepe3 2eMamoniayeHmapHbulii bapvep, 8 omauyue
om Opyeux KpYnHwiX MOAEKY, Hanpumep, UmMmyHno2nooyiunos cucmemol ABO (IgM).
Opumpoyumul, ceazanHvle ¢ anmumenamu IgG, ouenv Obicmpo paspywiaromces, no-
CKOJIbKY K HUM OCOOEHHO YY8CMBUMEIbHbL KIeMKU PemuUKy10IHOOMEeNIUANbHOU CU-
cmembl.

I'emonumuueckas 6one3nb 603HUKAEM 8 MeX CUMYAYUSX, KO20d 8 OP2aHUu3Me
mamepu Omcymcmeyiom aHmu2ensl, pacnoarazaroujuecst Ha N08epXHOCMuU dPUmpo-
yumos niooa. Ilpuuuroti camoii yacmou u camotl msicenol hopmul cemoarumuye-
cKou bone3nu y auy 6enou pacel A6asAemcs anmumena K pesyc-anmueeny D. Ilomumo
aHmumen CUCmemvl pe3yc, 2eMONUMU4ecKas 001e3Hb Modcem Oblmb 8b136AHA U OPY-
UMU UMMYHO200yIuHamu, Hanpumep, aumu-Kell. Yawe ececo necoemecmumocmeo
no Kell-aumueeny 6os3nuxaem 60 epems nepenusaHus KOMHOHEHMOS8 KPOBU, NO-
CKONLKY bonbuias yacms benoeo nacenenus (95 %) aensemces Kell-ompuyamenvrou.
Hnoeoa anmu-Kell anmumena mocym evizvieame I'BH, eciu omey pebenxa Kell-
NONONCUMENbHBIU (2emepo3ucoma Uil 20MO3U20ma), U pebeHoK YHAca1eo0o8al om
nezo Kell-nonosicumenvuwiii cen. Bo epems 6epemennocmu Kposomok mamepu u
nuooa paszoenenvl mexcoy cobou. B nopme 3pumpoyumsl niooda He NPoOHUKAOM 8
Op2anusm mamepu uepe3 niayeHmy 8 Koauvecmee, 00CmMamo4HoM 01 00pa3o08aHus
anmumen. Kucnopoo, numamenvubie euwjecmea u npooykmvl Memaboausma ceo-
0600HO OuhdyHoupyrom wepes npocmpancmeo mexncoy 8opcurHamu niayeHmot. Mm-
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Mmynoznobynunvl G maxace c60600HO NPoxooam uepe3 niayenmy, obecneuusas 3a-
wumy (NAccusHulll UMMYHUMEN) OPeaHU3Ma Ni00a Om UH@PEKYUOHHBIX A2eHMO8, K
KOMopviM eblpabomanca ummyHumem y mamepu. Ilocne poocoenus ninooa, 80
8pemMst omoeneHUs NIAYEHMbL BPOUCXOOUM PA3PblE NAAYEHMAPHBIX 60PCUH U COEOU-
HUMENbHOU MKAHU, NPU IMOM 00 MO20, KAK COKPAMAMCI MAMOYHble COCYObl, CO-
30aemcs 03MONACHOCMb OJisl NPOHUKHOBEHUS SPUMPOYUMOE NI00A 8 MAMEPUHCKULL
kposomok. Tak 6 borvuwuncmaee cyuaes u 603HUKAEm CeHCUOUNU3AYUSA OP2aHUBMA
mamepu, nosmomy puck pazeumus I'BH ons nocneoyoweu bepemennocmu 3Haqu-
MenbHO 803pacmaenm.

BbIBO/IbI:
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Bonpocel 1j11 CaMOKOHTPOJISA

1. Tlepeuuncnute dbyHKIMM KpoBH. B yem 3aximrouaercs aprxatenbHas GyHK-
1USI KPOBU?

2. Tlepeuncnure OCHOBHBIE KOHCTAHTHI KPOBH.

3. Uro Takoe reMaTokput? Y 3710pOBOT0 YeJIOBEKA 3HAUEHUE T'eMaTOKpUTa —
BEJINYMHA OTHOCUTEJIBHO MOCTOSIHHAS U COCTAaBIAET y MyKuuH 40—48 %, y ®KeHIuH
36—42 %. OObsicHUTE BO3MOXHBIE NMPUUYMHBI TakuX paznuuuil. [lpusBenure npu-
MEpBbI, IPU KOTOPBIX 3TOT MTOKA3aTENb MOKET U3MEHUTHCS.

4. KaxoBo 3HaueHHE OEJKOB IJ1a3Mbl KPOBHU?

5. Y 0onpHOTO B pe3yibTaTe JUIMTEIBHOTO OEIKOBOTO TOJIOJAAHUS TOSBH-
auck oTeku. KakoB (hU3M0I0rnYecKuii MexaHu3M 3TUX OTEKOB?

6. Kakoe 3HaueHHE MMEET MOCTOSHCTBO OCMOTHYECKOTO JABJICHUSI KPOBU?
Kaknm mytem oHO noaaepkuBaeTcs?

7. Jlrogu moteprienu KOpadJIeKpyIIIEHUE U, UCTIBITHIBAS KAy, HAYaIH TUTh
MOPCKYI0 Boay. B pe3syinbrare xaxna ycununack. [Touemy?

8. Uro Takoe remonun3? Kakue nu3BeCTHBI BUIBI TeMOIU3a?

9. B s1e HEeKOTOpBIX 3Mel cofiepKUTCs (pepMeHT euuTrHasza. [louemy ykyc
TaKOW 3M€H OIACEH MJIs KU3HU?

10. Ilepeuncaute OydepHbIe CHCTEMBI KPOBH. B ueM cocTouT mx (QyHKIHO-
HaJIbHOE 3HaUYeHHE?

11. Yto Ha3BIBAIOT LIECTOYHBIM PE3EPBOM?

12. Yto Ha3zpiBatoT ankaao3om? UTo Ha3bIBAIOT aliuj030M?

13. CKOJIBKO 3PUTPOLIUTOB, JECHKOIMTOB U TPOMOOIIUTOB COMEPKUTCSA B 1 11
KpoBu?

14. KakoBa poJib 3pUTPOIUTOB?

15. Yto Takoe sputporuTapabie nHACKChI? KakoBa Ux posib B TUarHOCTHKE
AHEMHMIL?

16. Kak nomkHa Obla ObI KBMEHUTHCS padoTa ceplia, eciau Obl TeMOTrJI00uH
HE COJIepKaJICS B SPUTPOLIMTAX, a ObUT PACTBOPEH B KPOBU?

17. Tlouemy coenuHenune okcuaa yriaeposa (II) ¢ remornmodbuHoM onacHo AJIsI
KU3HA?

18. Ha3zoBuTE OCHOBHBIE ATAIBI 3pUTPOII0A3a. YKXKHUTE (DaKTOPBI, BIHUSIONINE
Ha YPUTPOIOI3.

19. TlpousBeneH MOACUYET SPUTPOIIUTOB Y 3-X YEIOBEK U BBISIBICH SPUTPOLIU-
T03. [IepBbIli 4ETOBEK B TEUEHUE 2-X YACOB NEPE] ITUM HAXOAUIICS B IOMEIIEHUH C
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temriepatypoit 40 °C; BTopoil — mepe/ uCCIe0BAHNEM BBITIONHSI TSKETYIO HU3H-
YEeCKYyI0 paboTy; TPETHI HETAaBHO BEPHYJICS U3 TOPHOIO JoMa OT/biXxa. OJIMHAKOBBI
JIM Y 9TUX 00CJIeIOBAHHBIX MEXaHU3MbI PA3BUTHSI SPUTPOLIUTO3A?

20. B uem nmpuurHa OBICTPOTrO YBEJIMYECHUSI a0COTIOTHOTO COJIEPKAHUS IPUT-
POIIMTOB B KPOBH NP MBIIIEYHOHN paboTe?

21. Y anpnuaucta Ha BbicoTe 2500 M BBISBICHO yBEJIWYEHUE KOJMYECTBA
5puTponuToB 10 6x10%2 /1. C ueM 310 CcBA3aHO?

22. C 4eM CBSI3aHBI OCHOBHBIC MATOJIOTHYECKUE SBIICHUS MPH CEPIIOBUIHO-
kierounoi anemun? Kakue emie pakTopsl BEI3BIBAIOT AHEMHIO?

23. Ilocne onepaTUBHOrO y1ajaeHusi OOJbLIEH YacTH JKeyIKa 4epe3 HEKOTO-
poe BpeMs B KPOBU YMEHBIIAETCSI KOJIMYECTBO T€MOINIOOMHA U SpUTPOLUTOB. YeM
3TO 00ycnoBieHO? OOBSCHUTE CBA3b AUCPYHKIUHU KETYJKA U AaHEMUU.

24. Y manueHTa yaaneHa 0oJiblias 4acTh JKeIy/iKa. AHAIN3 KPOBU MOKAa3bl-
BaeT: spurpouuThl 4,0x10'%/51, MmakporuTos, rematokput 29 %, Hb 110 /1, cpeuss
KOHIIEHTpAaIus reMorioouna B aputponute 380 /11 SpUTPOIUTOB, CPEAHSS Macca
remorsio6una B sputpouure 27,5%10'? r. Ouenure aHanus xkposu. Yem 00yCIIOB-
JICHBI JJaHHBIC U3MEHEHUS?

25. Ouenute aHanu3 KpoBu: JieukonutoB 20x10 %, s03unodunos — 1 %, 6a-
30uoB — 0 %, mamodkosiiepHbIX HEUTPODUIIOB 7 %, CErMEHTOSACPHBIX HEHTPO-
¢bunoB — 67 %, numdorutoB — 20 %, MoHOUTOB — 5 %, COD — 29 Mm/u.

26. Ouenute ananu3 kposu: JerdkouutoB 10x10 %, so3unoduiioB — 1 %, Oa-
30(uoB — 0 %, NanoYKoAAEPHBIX HEUTPOPHUIOB — 2 %, CETMEHTOSAEPHBIX HEUTPO-
bunos — 42 %, mumdponutos — 45 %, mononutoB — 10 %, COD — 40 mm/4, ans0yMuH
38 %, rmoOymuH 62 %, ramma-rno0yauHb! 30 /7.

27. OneHuTe aHAIW3 KPOBH Y B3POCIION JKEHIIUHEL: SpUTpouuThl 4,5%10%%/5,
MUKpOLUTO3, TeMaTokput 44 %, Hb 110 1/11, cpenusis KOHIIEHTpaIus TeMorioornHa
B aputpouute 250 1/ 3pUTPOIMTOB, CPEIHSA Macca TeMOIVIOOMHA B SPUTPOLIUTE
24,4x10%? 1.

28. [Touemy TPOMOOLIUTHI HE B3aUMOJIEHCTBYIOT C HEMOBPEKIEHHBIM SHIO0TE-
aueM cocyaoB? Ilpu Kakux COCTOSHUSX MOKET MPOUCXOIUTH CBEPTHIBAHUE KPOBU
MIPU COXPAHEHHUH 1IETIOCTHOCTU COCYIUCTOM CTEHKHU?

29. IlepeuncnuTe 3Tanbl CBEPTHIBAHUS KPOBH.

30. Kakoli BuTaMHUH HEOOXO0AMM 11T 00pa30BaHUs IPOTPOMOUHA B TIEYCHU ?

31. B kakwue ¢a3bl mporiecca CBEpTHIBaHHUS KPOBH HEOOXOAUMO MPHUCYTCTBHUE
WOHOB KaJIbIIU?

32. Uto Takoe remoduus’?

33. Kak MOXHO YCKOpPHUTH MPOIIECC CBEPThIBAHUS KPOBU?
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34. Tloyemy npu HaJMYUU B COCyJaX aTEPOCKIEPOTHUECKOro Impolecca Imo-
BBIIIAETCS] BEPOATHOCTH 00pa3oBaHus TpoMOa BHYTpHU cocyia’?

35. Kakue gaxkTopbl OTHOCAT K MPOTUBOCBEPTHIBAIOLIEH CUCTEME OpraHu3Ma’?

36. Uto Ha3bIBaIOT UMMYyHUTETOM? Kakue opranbl ¥ TKaHU OTHOCAT K UMMYH-
HOI1 cucteme?

37. JlaiiTe XapaKTepUCTUKY KJIETOUYHBIM U TYMOPAJIbHBIM MEXaHU3MaM UMMY -
HUTETA.

38. Uro Ha3bIBaroT JielikonuTapHoi gopmyroit? [lokazarenem kakoro mpo-
11ecca SIBISETCS «CABUT JIEHKOIUTAPHON (POPMYIIBI BIECBO»?

39. Eciiu B mpoOHpKyY ¢ KPOBBIO YEJIOBEKa, epeHeciiero nudreputo, 1o0a-
BUTb MUKPOOOB Mu(dTEpuu, TO OHU MOTUOHYT, & €CJIM UX OOABUTH B KPOBH UEJIO-
BEKa, HE OO0JIEBIIETO ATOM 00JIe3HBIO, 3TOTO HE cityuutcs. [Touemy?

40. B xakux ciry4asix B OpraHU3M BBOJIAT BAKIIUHBI, a B KAKUX — CHIBOPOTKH?

41. B cembe Tpoe AeTeit u Bce umMeroT kpoBb pazHoit rpymnmnsl: 11, 111, IV. Mo-
T'YT JI1 OHU OBITH POJTHBIMU OPaThSIMHU U cecTpaMu?

42. Yto Takoe arraroTHUHAIUS SPUTPOIIUTOR?

43. YenoBek ¢ KaKO¥ TPyNION KPOBU CUYUTACTCS YHUBEPCATHHBIM JOHOPOM?
JlomycTruMo J11 niepenrBaTh KPOBb YHUBEPCAIBHOTO JIOHOPA JIUIAM JIFOOBIM JPYTUX
rpynm kpou? [Touemy?

44. I'eMonuTUYECKasi aHEMUsS Yy TJ10/1a, 00YCIIOBJIEHHASI PE3YyC-HECOBMECTH-
MOCTBI0, OOBIYHO HAOJIIOAETCS MPU TOBTOPHOM pe3yc-KOH(IUKTHONW OepeMeHHO-
cti. OHAKO, B OTAENBHBIX CIydasX 3TO MOYKET BCTPETUTHCS M MPH NEepBOM Oepe-
MeHHOCTH. B cBsi3u ¢ yem?

45. O0bsAcHUTE, TOUYEeMy NPU OEPEMEHHOCTH BO3MOKHO BO3HUKHOBEHHE KOH-
¢baukTa no pesyc-pakTopy, HO HUKOTJa HE BO3HUKAET KOHPIUKT 1o cucteme ABO?

46. YTo mMpOMCXOANUT C KPOBBIO PEIMIMEHTA MPHU MEPETUBAHUU €My KPOBHU
HECOBMECTUMOM TpyIIIbI?

47. 'ematonornyeckue aHaausbl cocTaBisitoT 70 % Bcex aHaIM30B B MEAU-
nuHe. Knon bepHap Ha3zBan KpoBb «3epKajioM opraHu3may. YTo MO>KHO KOHKPETHO
Y3HaTh U3 aHAJIN3a KPOBU YEJIOBEKa?
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Bonpocsl 1J1s1 cAMONIOATOTOBKH 110 pa3aesty
«@Pu3unosorus BHyTPpeHHUX cpe opranusma. Kposs, mumda,
TKaHeBast ’KUAKOCTb)»

1. CoctaB u GhyHKIUU KPOBHU.

2. IIna3zma kpoBu. CocTaB I1a3Mbl KPOBH.

3. DNeKTpOoJIUTHI I1a3Mbl KpOBU. OCMOTHUYECKOE JIaBJICHHE U OCMOTHYECKAsI
PE3UCTEHTHOCTh APUTPOILIUTOB.

4. T'emomnu3, BUABI TEMOIN3A.

5. benku mna3zmel KpoBH, uX Kiaccudukaiusi. OCHOBHbIE TPYIIbl OEIKOB
IU1a3Mbl KPOBH U UX MPEACTABUTEIH.

6. @yHKUUU OEJIKOB IJIa3Mbl KPOBH.

7. COD kak mokazareib CyCHNEH3HMOHHON YCTOMYMBOCTUA (POPMEHHBIX HJIe-
MeHTOB. DakTopsl, BiuAomuUe Ha BennunHy COD.

8. pH xpoBu. bydepnsie cucteMbl KPOBH.

9. I'emomnon3. [loHsiTHE O reMOMO3ITUYECKOM TKAaHU W CTBOJIOBOM KJIETKE.
Bpewms sxu3HM pa3audHbIX (OPMEHHBIX JIEMEHTOB.

10. DpuTpouuThl, UX KOJIUYECTBO U PYHKIUU. OCOOEHHOCTH CTPOSHUS SPUT-
POLIMTOB, B3aUMOCBSI3b CTPOCHUS U (DYHKIIUU SPUTPOLIUTOB.

11. Obpa3oBanue u pa3pyuieHUE SPUTPOLUUTOB. DAKTOPBI, HEOOXOIUMBIE JIJIs
HOJIIEPKaHUS BBICOKOW CKOPOCTH 3PUTPOII033a, CTUMYIUPYIOLIUE U ITOAABIISIOIINE
APUTPOMOI3.

12. T'emorno6un. Ctpoenue remoriioonHa. ®u3noaoruyeckue u naToJIoruye-
CKHE€ COETMHEHMS T€MOIIO0MHA.

13. JleifikonuThl, BU/IbI, KOJUYECTBO U (DYHKIINU JEUKOLIUTOB.

14. TpoMOOLUTHI, TPOUCXOXKJIEHUE, OCOOCHHOCTU CTPOCHHUS W (PYHKIUHU
TPOMOOITUTOB.

15. 3amuTHeie PyHKIMU KpoBU. [loHATHE 00 MMMYyHHTETE. BpOoKIeHHBIN U
IpUOOPETEHHBI UMMYHUTET, UX OTIMYUTEIbHbBIC IPU3HAKH.

16. BpoxxieHHble MEXaHU3Mbl UIMMYHHOW 3amuThl. bakTepunuanbie U mpo-
TUBOBUPYCHBIE BEIIECTBA BPOXKACHHON MMMYyHHOMU 3amuthl. [ToHsiTHE O cucTeme
KOMILJIEMEHTA.

17. IlonsiTie 0 BOCHAJIEHUU KaK BPOKJICHHOM 3aIIMTHON peakiuu, KIETKU
BPOKJICHHBIX MMMYHHBIX pE€aklWi, y4acTBYIOIIME B IPOLIECCE BOCHAIEHUS, HX
byHKIUH.

18. Ilpuobperennpii  mMMyHHTET. Kierounele  MeXaHW3Mbl.  Buibl
T-mumdonurtos, ux Gysukiuu. Oyaknuu B-mumdonuTos.

139



19. I'ymopanbHble MEXaHU3MbI TIPUOOPETEHHOW UMMYHHOM 3amuThl. [Ipomy-
upoBanue aHTuTel. OCHOBHBIE KJIACChl aHTUTEN YellOBeKa U UX (yHKIIMOHAIBHOE
3Ha4YeHHE.

20. ITonsiTue 00 UMMYHOCYIIPECCUU U UMMYHOIe(DULIUTE.

21. I'pynmst kpoBu cucteMbl ABO u pesyc. CoBMECTUMOCTh TPYIIT KPOBU U
IpaBuJia TIEPEIUBaHUSI KPOBH.

22. TlonsiTue o pe3yc-KOH(IIUKTE U TEMOJIMTUIECKON OO0JIe3HN HOBOPOKICH-
HBIX: MEXaHU3M Pa3BUTHUS U TIPUHIIMIIBI TPEIOTBPAIICHUS.

23. OCHOBHBIC MEXAHU3MBI MOJJICPKAHUS KUIKOTO COCTOSIHUS KPOBH.

24. CpepTbiBaHuE KpoBU. Bujibl reMocTasa.

25. TpomOonuTapHO-cOCYIUCTBIN reMocTa3. Cocyaucras peakius Ha oBpe-
KJIEHUE COCYAUCTON CTEHKHU.

26. ®yHKIIUU TPOMOOIIUTOB. AKTHBAIIMS TPOMOOIIUTOB M OCHOBHBIC JTAIlbl
o0pazoBaHue TPOMOOLUTAPHOU MPOOKHU.

27. MexaHu3MBbl peryJIsaiud TPOMOOIIUTAPHO-COCYTUCTOTO TEMOCTa3a.

28. CeepThIBatoias cuctemMa KpoBu. [lyTu akTuBaIliuu KOaryisiiiiOHHOTO Te-
MOCTa3a.

29. OcHOBHBIE 3Tanbl 00pa3zoBanus GUOPUHOBOrO TpoMOa.

30. MexaHu3MBbl peTyJISIHA KOAryJsIITAOHHOTO FeMOCTa3a.

31. Cucrtema ¢pubpunonuza. PakTopbl, aAKTUBUPYIOLIUE U MOABISIONINE aK-
TUBHOCTH (PUOPUHOIIUTUYECKON CUCTEMBI.

32. IIpoTBOCBEPTHIBAIOIIAS CHCTEMA KPOBH.

33. Jlerio kpoBH 1 UX (PU3HOTOTHUUECKOE 3HAUCHHE.
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[Ipunoxenne 1

HopMasibHbIe BeJJMYMHBI OCHOBHBIX JIA00PATOPHBIX NOKa3aTeseil KPOBH

IToxa3zaTean

‘ Hopmanbubie 3Hauenus (CH)

OcHoBHbIe PU3MKO-XMMHYECKHE MOKA3ATEH KPOBH

CxopocTts ocemanus sputpouutoB (COJ)

JKennmaer 2—-15 Mm/4a

Myxumasl 1-10 mm/4a

OcmoTnueckas pe3UCTEHTHOCTb 3PUTPOIIUTOB

Mununmansaas 0,48-0,46 % NaCl
Maxkcumansaas 0,34-0,32 % NaCl

OcmoTHueckoe JaBiIeHHE KPOBU

7,6 atmocdep

OHKOTHYECKOE JaBJICHUC KPOBU

25-30 MM PT. CT.

Peakuust kpoBu

pH Beno3Hoit kpoBu 7,34
pH aprepuanbHoii kpoBu 7,4

BsizkocTh KpoBH

Myxuuns! 4,3-5,3 mlla-c
Kenanuas! 3,9-4,9 mlla c

OPpUTPOLUUTHI
OpUTPOLUTHI Myskunnst 4,0-5,0x10%2 /n
Kenumnst 3,9-4,7x10%%/n
I'emornobun Myxuunsl 130-160 r/n

Kenmmaer 120-140 r/n

IIBeToBOI MOKa3aTelb

0,85-1,05

I'emaTokpur

My>xxuunsl 40-48 %
Kenmunasr 36—42 %

YcpeaHenHas Macca reMoryioOnHa B SpUTPOLIUTE

27-32 1r

YcpenHeHHas: KOHIEHTpAIHs FeMOTI001Ha
B OPUTPOLIUTE

320-360 r/11 3puUTpOLUTOB

YcpenHeHHbI 00BeM 3PUTPOITUTA 80-100 ¢
Petukynouuntsl 2-10 %
JlelikoUuTHI
JleikouuThI 9,0x10%1
Heiitpodunsl cermeHTosiICpHBIC 45-70 %
Heiitpodunsl nmamoukosiiepHbie 1-6 %
bazodubt 0-1%
303UHO(DUITBI 0-5%
JIumbouuThl 18-40 %
MoHOIUTEI 2-9 %
TpoMOOIUTHI
TpomMOOIUTEI 160,0-320,0x10%n

OcTarouHblil (He0eJKOBbIN) a30T M HEKOTOPbIE €r0 KOMIIOHEHTHI B CHIBOPOTKE KPOBH

OcCTaTOYHBIN a30T

14,28-28,56 MmMoib/1

MoueBuna

2,5-8,3 MMOJIB/TI

MoueBag kucnora

118—-413 mxmois/

Kpeatnnun

61-115 MxMoOIIB/II
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IMoka3zareanb Hopmaabnbie 3nauyenus (CH)
Nuanukan 0,68-5,44 MxMoJIB/1
HonorpaMmma cbIBOPOTKH KPOBH

Harpuit 137-155 Mmmomnn/n

Kanuii 3,6—6,1 MMOaB/1

Kanpuni 0,75-2,75 Mmmonb/1

Maruunii 0,75-1,05 Mmmounb/1

Xnop 95-105 MMonb/n

HeremornoOuHOBOE XKene30

Myxuunsl 12,0-24,0 MKMOTB/1
Kennuuer 9,0-22,0 MKMOJIB/IT

BbuoxuMuuyeckue nokazareamn CbIBOPOTKHA KPOBH

bunupyOun

OO6muii 8,55-20,50 MKMOJIB/1T
[psimoit 0-5,1 MxkMOIB/1T
Henpsmoii 0-16,5 MkMonb/n

Benok oOmmit

65-85 r/n

I'moko3a

3,33-5,55 MMouIB/1

XonecTepuH oOIIHiA

2,8-6,0 MMOIIB/TT

[lemounas ¢ocdaraza 10 270 E/n
Jlakratneruaporenasza (JIJII) 240-480 E/n
CepoMyKOuIbI 10 0,230 Ex

AnannHamuHOTpaHchepasza (AnAT)

My:xuunst 10 41,0 E/n
Kenmmnsl 1o 24,0 E/n

Acnapraramunotpancdepasa (AcAT)

My:xuunst 10 38,0 E/n
Kenmmnsl 1o 32,0 E/n

Koaryaorpamma

[IponomxkutenbHOCTh KpoBoTeueHus o CyxapeBy | 5 MUHYT
IIponomKUTENBHOCTE KPOBOTEUEHMS 110 [[1oKe 4 MUHYTBI
Bpewms csepTsiBanus KpoBH 110 JIu-Yanty 5—10 muHyT
Bpemsi cBepThIBaHUSA KPOBH 110 AJIBTray3eHy 5—6 MUHYT
[IporpomOuHOBEIi nHAEKC (ITTH) 70-100 %
dubpuHoreH 2,0-4,0 r/n

HNmMmyHo10THYeCKHe IOKA3aTeId KPOBH
JlumponuTer 1,2-3,0x10%x
Nmmynornooymun A (IgA) 1,6-3,0 r/n
Nmmynornooymun G (1gG) 7,0-22,0 r/x
HNmmynornooymua M (IgM) 0,5-2,0 r/n
Hmmynorno6ymus E (IgE) JTo 130 ME/mn
daronuTapHas akTUBHOCTb JICHKOIIUTOB 40-80 %
Hupkynupyroiue IMMYHHBIE KOMITJICKCHI 96-99 %
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PU3NO0JOI'USA CUCTEMbBI KPOBU

1. ®yHKUMHU U cOCTAB KPOBH. PU3NKO-XUMHYECKHE CBOMCTBA KPOBH

3ananue 1.1. 3anonnume cxemy cmpykmypvi QYHKYUOHATLHOU CUCEMbL KPOBU.

OYHKIIHOHAJIBHAS CUCTEMA «KPOBb»

s « ™ >
. J
h 4 4 4
l.
_
2
—»

KoHeunbIi NpHCIOCOOHTENLHLIA Pe3yaLTAT:

3apanue 1.2. 3axonuume ¢pazy: KpoBb — 37T0...

3amanwue 1.3. [lepeuucaume gyuxkyuu Kposu:
1.

2.
3.
4
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3ananue 1.4. Onpedenume cocmas kposu u cooepicanue ee KOMNOHEHMO8

CDopmeHthe SJIEMEHTHI

00

Nl

3aganue 1.5. Onpedenume 06vem Kpo6u u nocuumaiime ee KOJIUYECME0 y NAYUECH-

mo8 C pa3HoU Maccou meia
Ecau macca Tena 60 kr, 00beM KPOBU COCTABJISET

Ecnu macca tena 80 kr, 00beM KpOBU COCTaBISET

Ecnu macca Tena 50 xr, 00beM KpOBU COCTABIISET

3ananue 1.6. [lepeuuciume uzuxo-xumuueckue c60UCMBA KPOBU.:
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3amanue 1.7. Jauime omnpedeneHue ocmomuueckoco 0AGIeHUsi U OCMOJISPHOCU
Kpo8uU 1 0003Ha4bme Ux HOPMAbHblE BEIUUUHDL.
OcMoTHYECKOE 1aBIIEHUE — 3TO

OcMONSIPHOCTD — 3TO

3ananue 1.8. Hazosume munvl pacmeopos 6 CpasHeHuu ¢ 0CMOMUYECKUM 0asie-
HUeM Niazmol KpOsu.
PactBop Ha3bIBaeTcs , €CJIM €r0 OCMOTHYECKOE J1aB-

JICHHUC PAaBHO OCMOTHYCCKOMY NABJICHUIO
PaCTBOp Ha3bIBACTCs , €ClIh €ro OCMOTHYECCKOC

JaBJICHUC MCHBIIIC OCMOTHYCCKOI'O JaBJICHUA
PaCTBOp Ha3bIBACTCsA , €ClIInh €ro OCMOTHYECKOC

JaBJICHUC 00JIbIIIE OCMOTHYECKOTO JdaBJICHU

3ananue 1.9. B coomeemcmeuu ¢ cocmosiHuem 3pumpoyumos onpeoeiume oc-

MoOmu4eckuil mun pacmeopa.

3ananwue 1.10. Vkaowcume gpakmopul, enusarowue na ocmomuieckoe 0asieHue Kposu.
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3amanue 1.11. HUz6ecmno, umo ocmomuueckoe oasieHue pe2yiupyemcs 2ymopaib-
Hoim nymem. O0vbiacHume pe2yiayuio 0CMOMU4ecKko2o 0asileHus 6 ciyuae 0ecuopa-

mayuu u 2unepeuopamayuu

OcMmoTn4ueckoe TI'opmon OTtBeT
JAaBJieHHe
Hernaparauust
I'mnepruapara-
uus

3apanue 1.12. /laiime onpedenenue onkomuuecko2o 0asleHus Kpo8u U yKaxcume
€20 HOpMAabHOe 3HAYeHUe.

3apanue 1.13. Ilepeuucnume ynxyuu 6enxos niazmoi:
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3apanue 1.14. Vraosicume 3nauenue paziuunsix 0eiKos niazmol

BEJIKH IJTA3MBI
PR
‘. AJIbBYMMWHbI ' ‘ I'/IOBYJIMHbI OBPUHOI'EH
KonneHnTpanus: r/n | |Konuentpanus: r/n  |KoHueHTpauus: r/n
ComepikaHue: % | | Conepxanue: % |  Cogepxanue: %

/ 3navenue: \ / 3nadenue: \ / 3HaueHHe: \

\ y € A /

3apanue 1.15. Ob6vsacnume uzmenenus 600H020 6ANAHCA MeHCOY MKAHAMU U KPOBLIO
6 ciyuae:

1) noBbIIIEHNUS] OHKOTUYECKOTO IaBICHUS KPOBU

2) CHMKCHUS OHKOTHUYCCKOI'O OABJICHUS KPOBH

3ananue 1.16. Vkaorcume 3nauenue pH:
1) B apTepHaIbHON KPOBH

2) B BEHO3HOU KPOBH

Obvsacnume paznuyy 6 ux 3Ha4eHusx

3apanue 1.17. I panuyst pH, coemecmumule ¢ dcuznvio: om 00
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3ananue 1.18. 3anoarnume mabauyy, xapaxmepusyrowyro o6ygepuvle cucmemst op-

canusma.

Haspanue 0ydepnoi
CHUCTEMBI

Ee KoMIIOHEeHTBI

CaoilicTBa

3apganue 1.19. 3anonnume mabauyy «lloooepoicanue KUCI0mHO-Ue0uH020 Oa-

JAHCA OpcaHusma»

[ KHUCJIOTHO-UIEJTOYHOMN BAJTAHC ’

ph<735 |

v

[

J

e e,

‘,\;

ph > 7.45

¥

[

|

- e

[ pecnupaTopHbIi

.
[ MeTabonHYecKuii [ pecnupaTopHbIi
>

o

[ meTabonuyeckui

’

v

( [Tpuuunsr: \

!

( INpuunner \
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2. ®U3N0JIOTHSA IPUTPOIUTOB ¥ reMOr100MHA

3ananue 2.1. 3anonnume mabauyy, onpedensiouyro NoHAmue SPUMmpona

DPUTPOH s10

OH BKJIKOHAET:

v

[ Koneunsrii npucnocobuTentHbI pe3ynsTaT: J

Bug ceepxy

3ananue 2.2. lauime cmpykmypuyo u QhyHK-
YUOHANBHYIO XAPAKMEPUCMUK) IPUMPOYUMA.
Mopdghonoeus

-

Bua B paspese

Dyukyuu:

oA LN E
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3ananue 2.3. Ilepeuuciume uzuxko-xumusecKue c80UCmMaa 3pUmpoyumos.

3ananue 2.4. [lepeuucnume gpaxmopwi, srusowue Ha SpUmponoas.

3ananue 2.5. U3yuume cxemy «Mexanuzm Oeticmaus 3pumponosmuna Ha yeeiude-

HuUe npodym;uu pumpoyunioe npu yMeHbuleHuu oxKcuceHayuu mKaneu» u 3anoJ-

Hume ee
MemaronoatHyeckne
CTEONOBLIE KNEeTKH
Mo4ka e
\ ( Mpoaputpobnactel
JPHTPONOITHH
SPUTPOUNTHI
YmeHbwaeTcA *

o v e o | OKCHISHALMA TEAHER

1

YMeHbwaeTca
i
i

@AKTOPLI, CHHXAIOWHWE OKCHISHALMNIO:

[ T SO 'S I N Ty B
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3ananue 2.6. 3anornume madbauyy u 06vACHUME PA3ZHUYY 8 KOJUYECMBE IPUMPOYU-

moe y MYJHCHUH U HCEHUJUH.

KomnuectBo aputponnTon

JKeHmmnbl My 4nHbI Hosopoxnennsie

3ananue 2.7. 3anonnume mabauyy, onpeoensaouyio KIuHU4ecKoe 3HayeHue usmeHe-

HUU KOJIUYecmaea puUmMpoyunos.

DpUTPOLUTO3 — ITO OpHUTPONIEHUS — ITO

OTHOCHUTEJIbHBIN a0COJIFOTHBIN OTHOCHUTCIIbHAsA a0CoJIIOTHAS

3ananue 2.8. Ob6viacHume KiuHU4eCKoe 3Hadenue CKOpoCmu 0CeOanus 3pumpoyu-

moes (COJ):

3amanue 2.9. Vraoxcume nopmanvuyio COD y Mysxcuun u y dceHuur u 00vsacHume
PpasHuyy: My>KUYrHbI ; JKEHIIUHBI
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3amanue 2.10. Ilepeuucaiume paxmopul, erusrowue na COD.

daxkTopsl, nopbimarwmue COJ daxkTopsl, nonnxawmue COJ

3apganue 2.10. Ob6vsacuume KiuHuueckoe 3HaAYeHUe 2eMamoKpuma, YKaicume e2o
HOPMATIbHOE 3HAYEHUE Y MYHCUUH U V HCCHUJUH.

3apanue 2.11. Ommemome ocnogHble cmpyKmypHble KOMROHEHMbL MONEK) bl 2eMO-

2N100UHA U OnUWUMe ee XUMUYECKYI0 CIPYKMYP).

3ananue 2.12. Vkaowcume munovr cemocnobuna ¢ onmozenese uenoeexka u 3a-
noHUme maoauyy

Tun Ocobennoctu [lepuon onToOTE- CpozactBo k O2
CTpPOCHUS He3a

152



3amanue 2.13. Vkaowcume HopmanvHoe xonuuecmeo 2emo2ioOuHa y MyH#CuuH u y
HCEHWUH U 00BACHUME DAZHUYY:

My>K4uHBI ; JKCHIIMHBI

3ananue 2.14. /Jononrnume ciedyrowue onpeoenenusi.
[IBeTHOI mokazatens (L{IT) 3puTpouToB — 3TO COOTHOIIEHUE

Ecmu LTI B npenenax 0,85-1,1, spuTpounThl Ha3bIBAIOTCS

Ecmu LI1 Gonbiie 1,1, s)puTpoOIiuThl Ha3BIBAIOTCS

Ecmu LI menee 0,85, 3puTporiTsl Ha3bIBAIOTCS

3aganue 2.15. Vraorcume coeounenus cemocnoouna:
Duzuonocuyeckue coeouHeHust

Ha3zBanue dopmyna MecTto oOpa3oBaHus
Y JIOKaJIU3aluu
1
2
3

Ilamonocuueckue coeounenus

Ha3zBanue dopmyna MecTto oOpa3oBaHUs

" JIOKaJIM3alluu

3ananue 2.16. /[aiime onpedeneHue KUCIOPOOHOU eMKOCIU KPOBU.
1 rpaMM reMoryIo0MHA MOXKET TPUCOCTUHUTD ma Oz

Tocuumaiime KuciopooHyo emMkocmo, eciu:
Hb = 140 r/n:
Hb =120 r/n:
Hb =100 r/n:
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3amanue 2.17. Tunwvt cemonusa:

1.
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/Mmcpouma puaﬂ\

/Malcpouurapﬂaﬂ\

T'unoxpomuas r"‘gﬁxg‘imlﬂa”
L =10 " AHEMHS | ’
€ Hb<100 r/n [~
9 J
\ 4 /
Jledpuunt Fe? Jleduuur

-HE/I0CTATOYHOE MOJIYUeHHe ¢ MHuLeii -suTamMuHa By,
-H30LITOYHOE MOTPedIeHHe TKAHAMH L -0 1HeBOii KHCIOTHI

v

Hapymennsi cunreza Hb

KXDOHH'{CCKHE KpoOBOTEe4YeHHHA h

KT, Bo Bpemst MeHCTpYauuii u
poaoB

2. Hapviuenue BcachiBaHuS B
KKT (pezexuns xenyaka,
AXJIOPTHAPHS KeJYIKa,
HEJ0CTATOYHOCTh MO/IKeTYJ04HOi
KeJie3bl, TPONH4ecKas cupy,
0os1e3ub Kpona)

3. AanmenTapuas
(BererapuaHckas Auera)

4. N30b1T04HOE NOTPEDIeHHE
(4pe3mepro ObICTPBIH pocT —
HEJOHOIIEHHbIE HOBOPOK/IEHHDBIE,
JeTH, NOAPOCTKH; DePEeMEHHOCTh H
JIAKTALHSA)

N 7

¥

Heyddpexrununiii 3puTponoer3

v

7

maﬁo.ﬂwaunn KKT \

(ayroumMMyHHOE BOCHAJICHHE,
Bejlyllee K aTpodun
MAPHETANBHBIX KIETOK KeJyAKA H
peHUHTY BHYTpPeHHero (pakropa
Kacaa, pesexunn xeayaka,
HEJ0CTATOYHOCTb MO/KeY/10YHOI
KeJ1e3bl, JHTEPHTDI, IHCOAKTEPHO3,
reJIbMHHTO3bI, TPOIIHYECKAS CIIPY,
6oae3nn Kpona)

2. N30bITOuHOE NOTPEDICHHE
TKAHAMH (OepeMeHHOCTb)

3. Tepanus HHrHOHTOPAMH CHHTE3A
JTHK.

4. /Ipyrue npu4uHbI (reMoin3,
reMojHa/Jn3, HHPPo3 NeveHH,
AJIKOT 0JIH3M, HAPKOMAHMUS,
JefikeMHs, ONyXo./1H, HH(eKnun,
IHIOKPHHHbIE 3200/1eBaH )

N r,

Puc. 1. Mopdonorndeckast KiacCUPHUKAIUS aHSMUA, UX THOJIOTHS U TeHE3



3. 3amuTHbIe PYHKIHMH KPOBH: (PM3HOJIOTHS JIEHKOLMTOB

3ananue 3.1. 3anonrnume mabauyy, onpedensiowyio nousmue JelukoHa

/

' JIEMKOH - 510

OH BKJIIOYAET;

KoHeuHsbli npHcriocoOHTeNbHBII pe3ysbTar:

3ananue 3.2. Vkaoswcume HopmanvHoe codepiicanue 1euKoyumos 8 Kpogu

3amanue 3.3.

3anonnume cnedywyro cxemy

Y

NEUKOUNTbI

FPAHYIIOLNTLI

Y

AMPAHYNOLMTLI

%

%

%
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3ananue 3.4. 3akonuume ¢gpazy:
Jleitkorpamma (JeiikonuTapHas popmyna) — 3TO

3ananue 3.5. 3anonnume credyrowyro maoauyy

I'PAHYJIOIIUTHI

( Oyuxunn: \ ( QyHKLHH: \ [ DyHkuMY: \

2 2 2
3 3 3
4 4. 4,

\o /< /. /

KoHeuHs1i npucnocoOnTe bHBIN PE3VIILTAT:

3ananue 3.6. [Jononnume onpedenenus:
ArpaHylnonmuTsl OBIBAIOT 2 THIIOB: u

coctaBisaroT 0—10 % ot 001ero Yrcia JIEUKOILUTOB.

OHu cioCOOHBI K JIBUKEHUIO U OOHAPYKEHHIO

. OHM criocoOHBI (paronUTUPOBATH A0 OAKTEPHIA.
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biarogapst 3ToMy OHU BBITIOJIHSIOT CIIEAYIOMIHE (yHKITUU:

1.

3ananue 3.7. 3anonnume cxemy, onucvl8arOWyo QYHKYUU TUMPOYUMos:

/ i }\‘

B-aum@ountbi ]

\

~

\C

~/

7

R

A

3BEHO MMMYHHTETA

r

|3

T-nmumpounrtnl

|

a0

=
[

~

T-knnnepol

]

[ T-cynpeccoprl

|

(%]

-

%

~

»

.

|

(

L

\r Ve
3BEHO HMMYHHTETA ]/

|

H CHELU®OUYECKHI IPHOGPETEHHBI AMMYHUTET |

3ananue 3.8. /laiime cpasHumenvbHyrO Xapakmepucmuky pasHbiX U008 UMMYHU-
mema u 3anoiHume maoauyy:

I'yMopaJibHblii HMMMYHHUTET KiieTouHblii HMMYHHUTET
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3ananue 3.9. O6vacuume mexanuzm eblpaboOmKu anmumel 8 yCJlo8USIX UMMYHHO20

omeema.

3ananue 3.10. 3anornume mabauyy, onpedenaowyro usMeHeHUus Koauvecmaea neti-

KOUUMOo8:
JlelikonmTo3 — 3TO JlelikonieHus — PTO
dbusunonornueckui DEAKTUBHBIN busuonornyeckas | maToJOruyeckKas

159



4. Tunbl 1 PU3HOTOTMYECKHE MEXAHU3MBbI

CBECPTHIBAHUSA KPOBM. ®dusnojorusa TpOMﬁOHl/ITOB

3ananue 4.1. 3anoanume mabauyy « ODYHKYUOHANBHASL CUCEMA 2eMOCMA3a» U

onpeodenume OYHKYUU ee KOMHOHEHMO8

@yHKIMOHAIbHASA CUCTEMA T'€MOCTa3a

Cucrema cBepThIBaHUSA

Cucrema noaaep>KaHust KU-
KOT'0 COCTOSIHUE KPOBU

Ctpoenue
CUCTEMBI

OyHKIUSA

3ananue 4.2. 3anonnume maobauyy « Dakmopul ceepmoiganus kposuy OCHOBHbBIE

TpoMOoUUTaApPHBIE (PAKTOPBI

Homenkitatypa

Hazsanue

OyHKIUU

D3

1Dy

I1Ds

[1Ds

I1D1o

1Dy

®axTop Bunnebpanara
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ILnazMeHnHbIe GaAKTOPHI CBEPTHIBAHUSA
Ho-

MCH-

Ipoxyuupy-

— Hassanue FOLIMN Op- OyHKIUU

Typa

ra”n

Vi
VI
VIl

Xl
Xl
X1
XV
XV

3ananue 4.3. 3anonrnume mabauyy « Cocyoucmo-mpomooyumapHslii 2emMocmas» u

onuwume e2o0 cmaouu
Hazpanue craguu Onucanue IMponeccCcoB

A WIN P

5

Koneunsrit mprucrmocoOUTenbHBIN pe3ybTaT:
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3ananue 4.4. 3anornume maodauyy «Koa2ynayuonnsiii cemocmasy u onuwume e2o

cmaouu

Haspanue craguun JnuTenbHOCTh OrnucaHue mpoIeccoB

L. Tlpendaza — cocyaucro-
TPOMOOIIUTAPHBIN reMOCTa3

II. KoarynsimmonHsli (Ko-
HEYHBIH )

reMocTas

1 daza — hopmupoBanue
MPOTPOMOMHA3ZHI:

Buenrnawmii (TkaHeBO)
MEXaHU3M

BryTtpennuii (kpoBsiHOI) Me-
XaHU3M

2 ¢aza — oOpazoBaHHE TPOM-
OuHa

3 ¢aza — npeBpamenue Guod-
puHOTEHA B GUOpUH

III. TTocnedasa:
1) perpakuus
2) KpOBSIHOTO cTycTKa (hrid-

PUHOIU3

Koneunwiii npucnocobumenvuwiii pezyiomam:

3ananue 4.5. Bpems ceepmuiganus Kpogu.:

162



3ananue 4.6. Hapucyiime cxemy KOAzyIayuoHH020 (KOHEUH020) ceMocmasa.

3ananue 4.7. 3anonnume cxemy «llocreghaza KoazynayuoHno20 cemocmasa.

Perpaxkuunsg

DubpPUHOIN3

3ananue 4.8. Ob6vsacuume 3HaueHue aHMUKOASYIAYUOHHOU CUCTIEMbL

3amanue 4.9. Onpeoderume ¢haxmopwl, nododepaicusaroujue Huokoe COCMOAHUE

KpOBU.

1.
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3ananue 4.10. 3anonnume cxemy « AHmMuKoa2ynsAHMbL KPOGUY .

IIepBrUYHBIE aHTUKOATYJISIHTBI BTropuunble aHTHKOAryJISTHTBI

BEIIIECTBO abdexT BEIIECTBO abdexT
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3ananue 4.11. Paccmompume u 00noaiHume HOpMaibHvle 3HAYeHUs NPeOslOHCEHHBIX

ananuzos kposu. Ilpoananuzupytime oaHuvle AHAIU308 U cOenalime 3aKioueHue.

MHUHUCTEPCTBO 3paBOOXPAHECHUS MEJUIIMHCKAA JOKYMEHTALMA
HanmenoBanue yupexxaeHus OOPMA
JlaGoparopun N [
KJIMHUYECKU AHAJIN3 KPOBU
« » 2021

(mata B3aTHSA OMOMaTepHana)

0)5(0)

VYupexenue ‘ Bpau

Kimmanueckuit nuarnos (mpogocmotp):

HanmenoBanue nokasarenen Pesynbrar Hopwma (B enuHu-
nax CH)
I'emormo6ux M 135
X
DpUTPOLUTHI M 4,2*|0%?
xK
L{BeTHOM MTOKa3aTeIb 0,9
Petukynouutel
TpoMOOIUTEI 240%10°
JleHKoUTHI 12,5*%10°
CKopocTb OcelaHus SpUTPOLHU- (M 25
ToB (COD) xK
MuenonuTel 2,0
é_ = MeTaMHUeToUUThI 5,0
= E [TanoukospepHbIe 15,0
é & CermeHTOsIICpHBIC 60,0
303UHODUITBI 0
bazodumnsr 0
Jlumbonuter 12,0
MOHOLMTHI 6,0

IInasmMaTnyeckue KJIeTKH

Pesynbrar:
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MUHUCTEPCTBO 3APABOOXPAHECHUS MEJUIINHCKASA JOKYMEHTA-
HaumenoBanue yupexaeHust oA ®OPMA

Jlaboparopus Ne /

KJIMHUYECKHUHU AHAJIM3 KPOBU

« » 2021
(marta B3sTHA OMOMaTepHaa)

0)5(0)

Yupexaenne Bpau

Kimuanueckuit nuarnos (mpogocmotp):

HanMmeHnoBanue mokaszarenei

PesynbTar Hopma
(B equaMIax CH)

T'emornooun

96

OPUTPOLIUTHI

X Z XL

3,0%10*

LIBeTHOII TTIOKA3aTEb

0,77

Petukynouutel

TpomMOGoIUTHI

250*10°

JIe KON ThI

7,6*109

CKopocTh OcenaHHsl 3PUTPO

nutoB (COD)

==

31

MuenonuTel

MeTaMuEeIONUTEI

0,5

[TanmoukosnepHbie

5,0

buel

CGFMCHTOHHGPHHG

Heiirpo-

55,0

303UHODUITBI

3,0

bazodumnsr

0,5

JlnmpormTer

26,0

MoHoIUTEI

10,0

IIna3smatnyeckue KIETKHA

Pesynbrar:
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MUHHCTEPCTBO 3IPaBOOXPAHEHHS

HaunmeHoBaHMe yupexkIeHUsI
JlaGopaTopus

OOPMA
Ne /

MEJIULIMHCKAS JOKYMEHTALINS

KIIMHNYECKHUM AHAJIN3 KPOBU

« » 2021
(Oama @3amus buomamepuana)

0)5(0)
Yupexaenue Bpau
Knuandeckuii muaraos (mpohocMoTp):
HaunmenoBanue nokazarenei Pesynbrar Hopwma (B equanmax CH)
I'emornoOun M 132

XK

M 4,6*%10'?

K
[{BeTHOI TTOKA3aTEIb 0,85
Petukynonutsl
TpomOouUTHI 238*10°
JIeMKOIUTHI 8,6*10°
CxopocTh ocenanust M 8
sputporutoB (COD) XK

MuenonuTel 0

8 . MeTaMHeToHUThHI 0
% E [TanoukosaepHbIC 3,0
anii ey CerMeHTOs IepHbIE 32,0
D03UHOPUITBI 1,0
bazogusl 1,0
Jlumd ot 48,0
MOHOIUTEI 15,0
[Ina3MaTtnyeckue KIeTKU

Pesynbrar:
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5. 3amuTHble pynknun kpoBu. ['pynnsl kpoBu B cucteme ABO n Rh

3ananue 5.1. Jononnume credyrowue ymeepicoenus.

Paznbie rpynmel kpoBu B cucreme ABO ompenensrorcss HaciaeACTBEHHBIM
MPUCYTCTBUEM WUJIM OTCYTCTBUEM AHTUIE€HOB HA MOBEPXHOCTHU APUTPOLUTOB. OHU
HAa3bIBAKOTCS U UX CYyUIECTBYET 2 BHJA: u

B mnazme KpOBHU HNPUCYTCTBYIOT aHTUTCJIA IMPOTHUB 3THUX AHTHUICHOB. Onn

Ha3bIBArOTCs U OHU TaKxe OBIBAIOT 2 BHAOB:

u

0 8 A AB —
{lanakrosa
@ Pyxosza
o N-aueTtun-
o FANAKTOIAMAH

Puc. 2. Xummueckas ocHoBa rpynn kposu 1o ABO. [TokazaHsl KOHEYHBIE YTIIEBOIbI aHTUT€HHBIX

DIMKOJUINIOB. Bece OHM 3akaHUMBAIOTCS rajnakTo3od W (Gyko3oi (He myTaTh ¢ (PpyKTO30i).
VY rpynmel A K rajgakto3e MpUCOeIUHEH emle N-aleTiwiralakTo3aMuH; B rpymnmne B — emie ogHa
rajyiaktosa; B rpymnme AB npucyTcTBytoT 00€ 3TH Ienu

Korma  mpucyTCTBYHOT ~ OAMHAKOBBIE u

, HaOmronaeTcss peHomeH —ar-

peranus SpUTPOLHUTOB, CBA3aAHHBIX BMCCTC aHTUTCIIAMU.

o,

Puc. 3. ArraroTHHAIUS 3pUTPOLIUTOB aHTHTEIaMH. A-arTJIIOTHHUHBI U [3-aITIIOTHHUHBI IMEIOT

AxTuTENna
(arrnoTHHMHBI)

MCCTa CBA3BIBAHUA, BCIICACTBHUEC YETO MOT'YT CBA3bIBATH MHOXKECTBO SPUTPOIUTOB APYT C APYyTroM
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3ananue 5.2. 3anoanume mabauyy kiaccuguxayuu epynn kposu no cucmeme ABO:

I'pynna kposu ATTJIIOTUHOTE€HBI

SPUTPOLIUTOB

CBIBOPOTKH

ATTIIFOTUHUHBI (@)%

vV

3amanue 5.3. Uzyuume unntocmpayuro no onpeoeieHuro epynn Kposu no cucmeme

ABO u nosicnenus x Heu

Ornpenenenue rpynn KpoBU MO CUCTEME
ABO
(puc.). Kaxaplii psig moka3plBaeT Karuito KPOBH,

METOAOM MOHOKIOHAJBHBIX AaHTHUTCII

CMEIIAHHYO C aHTU-A 1 aHTU-B MOHOKITOHAJIB-
HbIMH aHTUTeNamMu. OOpaTtute BHUMAHUE, YTO
aHTHU-A peareHT SBJISETCS PaCTBOPOM 0L ArTJIkO-
TUHUHOB, COOTBETCTBEHHO aHTU-B — 310 pac-
TBOp P arrmoTuHUHOB. KileTku KpoBu arperu-
PYIOT, €CJIM HA HUX €CTh @aHTUTE€HbI K aHTUTEJIaM
(BepxHUU psn cieBa, BTOPOU psif] cripaBa, Tpe-
TUU psijl BECh); B IPOTUBHOM CJIy4ae OHH OCTa-
I0OTCSI paBHOMEpPHO cmemaHHbiMu. CrenoBa-
TEJIbHO, SPUTPOLUTHI TPyNIbl A arrjifOTUHU-
PYIOT TOJIBKO C aHTU-A; rpynnbl B — Tosbko ¢
aHTu-B; rpynnsl AB arrmoTuHupyoT B 000MX
ciyvasx, a O rpyImna He arriloTUHUPYET HU C
yeM. OnpeneneHue rpymn KpOBU MO CUCTEME
ABO c uCnoJib30BaHUEM CTAHAAPTHBIX ChIBO-
POTOK.

) o

m

O

Korma st onpenenenns rpynn KpoBU HCIIOIB3YIOTCS CTaHIAPTHBIE CHIBO-

POTKH, HCO6XO,Z[I/IMO HMCTBH YCTKOC IMPCACTABJICHUC, YTO CBIBOPOTKA II I'pYIIIBI CO-

JIEPKUT 3 arrIFOTUHUHBI U PEarupyeT ¢ 3pUTPOLUTAMU TPyIIl, coaepxamumu B

arrmotuHorensl (111 and IV). CeiBopotka 11 rpyIimbl coepKuT o arrIlOTUHUHBI U

pearupyer ¢ SpUTPOLMTaMU TPy, conepxkammmu A arrmtotuHoressl (I1 and V).

apI/ITpOIII/ITBI I I'pyHaIibl HC COACPIKAT aITJIFOTUHOI'CHOB U HUKOI'ld HC aITJIFOTUHH-
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PYIOT HU C KaKUMH CbhIBOpOTKamu. Harporus, spurpountsl IV rpynisl arriroTu-
HUPYIOT ¢ cbiBOpoTKamu Beex Tpex rpynn — I, I and II1. Micnonw3yiite 3Ty nundop-
MaIuIo s 3anojaHeHus Tabnuiel «OnpeeneHue rpynnsl KpoBH MO arrjaoTHHA-
LMY SPUTPOLUMTOB PA3HBIX IPYININ KPOBW». OTMETHTE «+» HATUYUE arTJIFOTUHALIUU
U «—» €€ OTCYTCTBHE.

['pynma ['pynna sputpouuToB

CBIBOPOTKHU I (O) I (A) I (B) IV (AB)

| (aand B)

II (B)

11 (a)

IV (0)

3ananue 5.4. Ob6vsacHume onpeoenerue epynn Kposu ¢ HOMOWbIO CIMAHOAPMHBIX
CblBOPOMOK

3aganue 5.5. Ob6vsacrhume onpeoeiieHue 2pynn Kposu ¢ NOMOUbIO peazeHmos aAHmu-
A u anmu-B

3anpanue 5.4. Onpedenume epynnvl Kposu no pesyc-gpaxkmopy (oopamume 6HUMA-

HUe, 4mo ecmecmeeHHbIX aHmumel K pe3yc-gaxkmopy He cywecmeyem)

['pynmna xpoBu ATTIIIOTUHOTEHBI 3PUTPO- | ATTIIIOTUHUHBI CBIBOPOTKH

Rh (+)

Rh ()
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3ananue 5.7. Obvschume onpedeieHue 2pynn Kpogu no cucmeme pe3yc

3ananue 5.8. U3zyyume unnrocmpayuro pe3yc-koHgauxma mamepu u niooa

Rh- MaTe
'] !
&/ H
4 | .
ws | R |
\ * v AnTn-D Bropoi
MaTxa \ > aWTwTEena Rh+ nnoa
AMHIOTHYECKUI
Rh+ MEWOoK J
aHTHIEHbI
|
MnauexTa { J y p
Nepeas GepemennocTt Mexgy GepementocTAMM Bropan GepemenHocTs

(&) (&) 5]

Puc. 4. 'emonutrueckast 6ose3ab HOBOpokieHHBIX (I'BH)

OOBbsicHUTE MEXaHU3M Pe3yC-KOH(IMKTA BO BpeMsi OEpeMEHHOCTH

O0Obscaute, noyemy cucreMa ABO He BbI3bIBAET MMMYHHBIA KOHQIUKT

MEXKJ1y MaTEPBIO U IJIOAOM:
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3ananue 5.9. [lepeuucaume ocho6Hble npasuia nepeiusanus Kpou

1

2

3

3ananue 5.10. Ilepeuuciume obs3amenvhbie npodvl neped neperusauem Kposu

1

2
3
4

3ananue 5.11. Onpedenume epynny kpoeu 6 cucmeme ABO u Rh na unmocmpayusx:

coisoporky Il rpynn
coigopotkn Il rpynna P 24

cuigopotkw |l rpynna Il rpynna cuigopotku 1l rpynna Il rpynna

e ®
-® -©

I'pynna xposu I'pynima kpoB#
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®U3NOJIOT U CEPJLIA

6. O01masi XapaKTepuCTHKA CUCTeMbI KPOBooOpamieHusi. Du3noa0rudecKue
cBolicTBa Muokapaa. ®usunosnorundeckue 0cHOBbI JKT

3ananue 6.1. Hapucyume cxemy )yHKYUOHANbHOU CUCTEMbL KPOBOOODAUEHUSL.

= JL _JL
y v

a : £ N k.

DOyHKIUA

. FAN I N S

Koneunsrit mprucrnocoOUTenbHBIN pe3ybTaT:

3ananue 6.2. Ilonv3ysace cxemotul, onuwiume OOIbUWIOU U MATBIU KpY2U KPOBOOODa-

wjeHusl.

Huzkoe
[aenex’ue

Beicokoe
naenexsne

Camoe
BhLICOKOE
OaBneHue

Camoe
HH3KOoe
Aagnexdne
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3aganue 6.3. Oxapaxmepusyiime 0sudicenue Kposu 6 DOIbUOM Kpyee Kpo8oodpa-
Wenust

3amanue 6.4. Oxapaxmepusytime 08udCeHUe KPOBU 8 MATIOM Kpyee KPOBooOpaujeHus

3aganue 6.5. Ha cxeme oatime Hazganue 0003HAYEHHbIM CIPYKIYPAM.

3ananue 6.6. Ilepeuucnume u daiime onpeodenenue QuU3UOIOSUYECKUM CEOUCMBAM

Muoxapoa.
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3ananue 6.7. Hazosume gazvl nomenyuana oeticmsust paboyux KapouoMuoyumos
arcenyoouxa u onuwume npoyeccyl kaxcoou gazvl 1/]. Vrkasxcume onumenvnocmeo
1T u xasicooti eco ghasvl.

MoTteHunan nencreua pabo4ymx KapanoMMoLUToOB

Maza

+ 10mV

®Ma3za

=90 mV

Oenonapusauns | Penonapusauua. =

3apanue 6.7.1. Hapucyiime coemewennvie epaguxu I1/] pabouux xapouomuoyu-
MO8, UX MeXanuyeckou CUCMOIbl U OUACONbL (KAPOUOSPAMMA), 4 MAKHCe UsMeHe-
HUSL UX 8030YOUMOCMU 8 Npoyecce 8030YHCOeHUs
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3ananue 6.8. Hazosume cmpykmypul npogoosaueil cucmemul cepoyda.

MNpasoe 4 :

npeacepine S npeacepane
MNpaesin
xenyaovex Tesbid

wenypovek

3amanue 6.9. Hazosume ynkyuu nposoosweti cucmemvl cepoya.

U +
— -
o O O
I ] L]

TITYY
N

/*7'_’
C

MewmBpaHHbIi noTeHunan (mv)

0 4 8 12 1.6 Bpeus (cex)
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3aganue 6.10. 3anornume mabauyy.

CTpyKTyphl NpOBOJAILIEH CH- Yacrora (I1I/mun) | CxopocTh ipoBeneHus (M/c)
CTEMBI cepua

CA-yzen

AB-y3en

ITyyox I' uca

Bonoxkna [lypkunbe

Pabouune kapIuOMUOLIUTHI

NPEACEPINUN U KEITYI0UYKOB

3ananue 6.11. Ananusupysa oannsvie mabauyst 6. 10, oatime onpedenenue «yoviearo-
wemy epaouenmy asmomamuuy (I ackenn) u nazosume yeumpol asmomamuu I u I1

nopsoKa:

3ananue 6.12. /aiime onpedenenue ampuogeHmpuKyIspHOL 3a0epiHcKe NPo8eoeHUs]
8030VIHCOCHUS U ee (PUZUOI0SULECKO20 3HAUCHUSL.

3ananue 6.13. Onuwume s61eHUA DIEKMPOMEXAHUUECKO20 CONPAN’CEHUS 8 MUO-
kapoe (D.3. Meepcon, 1982):
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10

3ananue 6.14. latime onpedenenue snekmporapouozpaguu.

3ananue 6.15. Jatime onpedenenue snekmpokapouocpamme.

3ananue 6.16. Onpeodenume u onuwume paznudnsvie omeedenus IKI'. Ucnonvsyiime

unOCmMpayuro OJisl peuleHus 3mo2o 3a0aHus.

1. Knaccuueckue orBeaenus (DitntxoBeH, 1913) — 310

I orBenenne

II otBenenue

III orBenEeHME

1. VYcunennsie orBeaenus (I'onpadeprep, 1942) —sto
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aVR
aVL
aVF

2. I'pyansie otBeaenus (Buicon, 1934) —sto

V1
V2
V3
V4
V5
V6

Mpaeasn pyxa// Nesan pyka

lNesan Hora
aVg

Puc. 5. Paznuunble oTBeIeHMS, UCTIONB3YIoLIMecs A peructparun DKIT
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3ananue 6.17. Hzyyume uzobpasicenue IKI u dononnume ciedyrowjue ymeepicoeHus.

CEeK

e—PQ—»
012-02

1.0-0,06 cex

R
h-( RR
S T - T
Q nnuHWUA
S
<QRS»
0,06-0,1CeK
5N ;. | = —
038-042ceK

WM3osnexTpuyeckan |

R

Bo BpeMst cepaeyHOro UKIIa 3auchIBatOTCs Takue mapamerpsl KT

1) 3y6upsl. K HuM oTHOCATCS
2) CermenTtsl. K HUM OoTHOCSTCS
3) Unrepsainsl. K HUM OTHOCSTCA

3ananue 6.18. 3anonnume mabauyy ons Il cmanoapmnuozo omeeoenus, Ucnoib3ys

unmocmpayuro K 3a0anuio 6.17.

Iloka3arennb

DneKTpuyecKasi akTUBHOCTD

JlmuTensHOCTh
(cek)

Ammutyaa

1581071 (mV)

3y6er P

Wurepran P-Q

3y6ern Q

3y6ernr R

3yber S

Kommiexke QRS

Nurtepran R-R

Cerment S-T

3yo6er T

Wntepsan Q-T
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3ananue 6.19. Ucnonv3ys cxemy, unirocmpupyouyto npoucxoxcoerue (eexnes) 3y0-
yos u unmepsanos IKI 6o Il cmanoapmnom omeedenuu, onumume Kaxcooe 3ieK-
mMpuyeckoe cocmosiHue 8 nposooseli cucmeme cepoya unu muoxapoe (I, Il u m.o.)

\ g 3nexTpuyeckue
R % COCTORHMA
; 4 80 BpeMA
e ANBKTPHISCKOR
T CHCTONBI cepaua
L | (3KI)
Qg

VI

No /it [Tapamerp OKI" DJIEKTPUYECKUE COCTOSTHUS

| Bocxonsmas BeTBb 3yo11a P

I CdopmupoBanuslii 3yoer P

Il |MarepBan PQ

IV |Bocxoasmas BeTBb 3y0O1a R

ChopmMupoBaHHBIN KOM-
miekc QRS

VI Cermenr ST

VIl  |Bocxoasmas BeTBb 3yOma T

VIl (ChopmupoBanuslii 3yder T

7. HacocHasi pyHKIUA cepALa

3aganue 7.1. [laiiTe onpeaeneHrue cepeUHOro HUKIIA.
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3apanue 7.2. Illocuumaiime oaumenvnocmov cepoeunozo yukaa, ecau YCC:.
75 yn/Mun

80 yn/muH

60 ya/Mun

3apanue 7.3. O0vsiacHume, nouemy cepOeynvili YUKl HAYUHAemcs ¢ 8030YHcOeHUs
npasozo npeocepous?

3ananue 7.4. 3anornume mabauyy, Xapakmepuyiowyro CUCMONY U OUACMOILY

npeocepoutl u Hemry0ouKos.

CucroJia npeacepani

JlnrensHocTs | [laBnenue | Benosnsle | AB kia- | [Tonynynnsie | Hanpasnenue
CUHKTEpHI | TaHbI KJIanlaHbl | TOKA KPOBU
IIpaBoe
npeacepaue
JleBoe
mpeacepane
Junacrona npeacepauii CUCTOJIA JKeJTYyT0YKOB
JinutensHocTh |[/laBnenue | Beno3nsie |AB kna- [lonynynnsie |Hanpasnenue
COUHKTEpH! | MaHbI KJIanlaHbl | TOKa KPOBU
Ilepuon HanpskeHust
®a3a acuH-

XPOHHOTO CO-
KpaIieHus

®da3za uso-
METpH 4Ye-
CKOT'0 COKpa-

IICHUS

Iepuon m3rnanust

®da3za OvICT-
poro u3rHa-

HUS KPOBU

daza meniieH-
HOTI'O U3rHa-

HUS KPOBH
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JAunacroa xkeaya04KkoB

JlnuTensb-
HOCTb

JlaBrneHue

Benosznbie
cHUHKTEPHI

AB xna-
[IAHBI

[TomyyHHbIE
KJIallaHbl

Harpasnenue
TOKa KPOBH

IIpomoouacmo-
JIUYeCKULl nepuoo

Ilepuoo uzomem-
puieckoeo pac-
cnabaenus

Ilepuoo nanon-
HeHUsL Jicey00y-
K08:

bvicmpoeo
HANOJIHeHUsl

Meonennozo
HANOJIHEHUS

3amanue 7.5. Onpedenume c8:13b MOHO8 cepoya ¢ HACOCHOU (yHKYuUell cepoya.

IIpuuuHbI 00pa3oBaHus XapakTepuCcTUKH

I ToH cepaua

IT Ton cepaua

III Ton cepaua

IV toH cepana
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3ananue 7.6. Onpeodenume Ha no8epXHOCMU 2PYOHOU KIIeMKU MOYKU AYCKYIbMayuu
MOHO8 cepoya.

3amanue 7.7. Onpedenume c6s13b HOHOKAPOUOCDAMMDBL U INEKMPOKAPOUOSDAMMDBL,
3ANOTHUB CXEMY.

MM (obwas cepaeywan naysa)
cn

O603nauenus: CII — cucrona npeacepanit ®UC — ¢aza n3o0MeTprUIeCKOro cokpa-
menus OUP — ¢aza uzomerpuueckoro paccinabnenus ®BH — ¢aza Obictporo
HATIOJTHEHHUSI.
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8. Peryasinusi nesiTeJIbHOCTH cepaua

3ananue 8.1. HU3yyume u 3anomHume 8U0bl pe2yisayuu cepoedHou 0essimeibHOCHU.

HepsHas peryJisiuust
Buyrpucepaeunas Buecepaeuynas
(MHTpaKapIuaIbHas) (3KcTpakapaMaIbLHas)

I'ymopanbHas perysinust

Mpuorennas

- romeomeTrpuueckas (3¢-
¢dext Anpena);

- reTepoMmeTpuyueckas (3a-
koH @panka-CrapiauHra).
BnyTtpucepneunsie
nepudepuyeckue pedaeKco:
-  KapAHOCTHUMYJIHMPYIOIIUI;

- KapJAHOMHTHOUPYIOIIHNH

1. DKcTpakaparabHBIE Pe-
(haekcol ¢ GapoperenTOPHbIX
COCYIIUCTHIX pedIeKCOreH-
HBIX 30H (OapoperenTopHbIe
pediekcnr)

> BarajpHbIC,

> CHUMIIaTHYECKHE.

2. DKcTpakapAnaibHBIE pe-
(IIeKCHI ¢ XeMOPELENTOPHBIX
COCYIIUCTBIX pedIeKcoreH-
HBIX 30H (XE€MOpPELEeNTOPHbIE
peduiekcor)

3. PeduexTopHOE n3MeHe-
HUe paboTHI cep/lia B TeUe-
HUE JIBIXaTeJIHHOTO IHKJIA
(mpIxarenbHAst apUTMHS)

1. Topmomsr:

- PEHHMH-aHT'MOTEH3UH- aJIbJ0-
crepoHoBas cucrtema (PAAC),

- HaTpUHypPETUYECKUM MENTHUN,
- DHJOTEIIUH,

- AT,

- TOPMOHBI IIUTOBHUIHOM Ke-
JE3Bl,

- TIIIOKOKOPTUKOMIBI,

- MHUHEPAIOKOPTHUKOMIBI,

- KaTeXOJaMHUHBI

2. Uowsr: Na+, K+, Ca’+

KoHeuHbli NpuCIOCOOUTENbHBIN pe3yIbTaT: U3MEHEHNE
CepJeUHOMN AEATENbHOCTH MPUCTIOCOOUTETHHO MOTPEOHO-
CTSIM OpraHHU3Ma, YTO JOCTUTaeTCs Yepes:

- U3MEHEHHUE YacToThl cepaeuHbIX cokparenuii (HCC)

- U3MEHEHHE CUIIbI ceplieuHbIx cokpameHuii (CO)

Y KaK pe3ysbTaT — N3MCHECHUE
MHUHYTHOTO 00beMa KpoBOOOpa-
HICHUS
- MOK =4CCxCO

3ananue 8.2. /laiime onpedenenue 3axona cepoya Ppanxa-Cmapaunea (2emepo-

MempuyecKull Mexanusm).

3ananue 8.3. Jaiime onpedenenue s¢ghghexma Anpena (comeomempuueckuii MEXaHusm).
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3ananue 8.4. Hapucytime cxemy 6Hympucepoeunozo peghiexca.

DKCTpakapiuajibHas HEpPBHAs PEryJidlus OCYIIECTBIsIeTCS pPedIeKTOPHO,
[EHTPAIBHBIM 3BEHOM JTHX PE(IIEKCOB SBISETCS CEPJACYHO-COCYIUCTHIN IIEHTP
MPOJI0JITOBATOTO MO3Ta.

Cepaeuno-cocyaHCTBII HEHTP
NPOA0JroBATOr0 MO3ra

/Cocyaonnura're.ubuah [ Kapamo- \ / Kapauo- \

00.,1aCTh B BEHTPO- HHruOnpylomas CTHMYJIHPYIOLIAst
JarepanbHoii o6iacTu 001acTh obaacTh
IpPoJ0JIrOBATOr0 MO3ra
- PocTpansHEIC BEHTpO- - JlopcansHoe HopcanbHas yacTth

JlaTepalibHbIe s1/ipa, JABHI'aTCIbHOC PO [poJ1oJiroBaToro
- Kommuiexe HiskHHX n. vagus, Mo3ra

OJIUB - Nucleus ambiguus

\_ J L VAN J

3ananue 8.5. /lononnume pucynox: Dghghepenmuvie Hepavbl IKCMPAKAPOUATILHBIX

cepoeunblx peghiexcos (6ecemamushas UHHeP8AYuUsl cepoya,.

dextra sinistra
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3ananue 8.6. 3anoanume mabauyy «llenmpobesicnvie (3gpghepenmuvie) Hepevl

cepoyay

[Tapacummnarnueckas
VHHEpPBALIUs

CumnaTtudeckasi ”HHEpBa-
s

Jlokanu3zanms tena 1-ro Helipona

Jlokanu3anys Tena 2-ro HelHpoHa

BetBu addepentHoro nepna

=

HuHepBupyeMble CTPYKTYPHI:
a) JIeBasi BETBb
0) mpaBasi BETBb

Menuatop

PenenTopsl

N3menenne noHHOM MTPOHULIAEMO-
CTU MEMOpaHbI KJIIETOK HHHEPBU-

PYEMBIX CTPYKTYp

DIEKTPUUECKOE COCTOSIHUE KJle-
TOK UHHEPBHUPYEMBIX CTPYKTYD

D¢ dhexTsl ”HHEPBALMH:
1) 6aTMOTpOITHBII

2) IPOMOTPOIIHBIN

3) MHOTPOIHBII

4) XpOHOTPOIHBIN

3ananue 8.7. Ommembme Ha pucyHKe HyMepayuio npeodCcmasieHHblX CIMpyKmyp.

BAPOPELEENTOPHbLIN PE®INEKC

MNanoranamyc

Mpoaon-
rogarsin
MO3r

CnuHHOM
Mo3ar
Thil-IvV

1. Kaporuauslii cunyc

2. Jlyra aoprhl

3. Heps I'epunra (serss IX
napbl 4.M.H.)

4,

ol

Hepe [luona (BetBr X
napbl 4.M.H.)
Hapacumnaruuecxue

s depeHTHbIC HEPBBI
(npaBas W JieBas BETBU)
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CumnaTHyeckas HepBHaA
LENoYKa
Cumnaruyeckas

3¢ epeHTHBIC HEPBBI
OO1was coHHas apTepua




HazoBute pednexkcoreHHy0 30Hy cepila, He MOKa3aHHYI0 Ha CXeMeE:

3ananue 8.8. Hapucyiime cxemy pegnexca betinopuodsca (a3xcmpaxapouaivbHblll
cumnamuieckutl peghiexc, B03HUKAIOWUL NPU NOBbIULEHUU OABIEeHUS 8 YCINbe NOIbIX
6€H)

3ananue 8.9. Ilpopabomaiime u 3anomHume mMexaHusm pecyiayuu cepoeyHol oesi-
MenbHOCMU NPU USMEHEHUSX APMEPUATbHO20 OABIeHUS.

Kapawoperynupyrowmnm UuesTp nossilwaer - Crmoxernne YCC n CO Bcnegcrene nsmeHeHns

%ap&cnunumwcwn CTHMYNAUWIO Cepaua BEreTaTtuBHON CTHMYNALMM

W CHUOKAST CHMNATHYECKYM CTHMYNAUMK | . CHukerine HCC n CO BcnencTBne CHIUKEHWA

CepAaua ¥ KOpbl HAANOYEYHHUKOB eoipaboTkn agpenanuHa u HOpaapeHanMHa KOpon
HaANoOYeYHMKOB

‘Bresannoe nosbiwenne All ynasnusaerca HuxeHne All BCNeacTBME CHUIKEHNA

GapopeuenTopamn EHYTPEHHHUX COHHBIX ApTEPHA pAeuHoro Bsibpoca, BeISBAHHOTO

M AOpTHi, 4TO Bbi3biBaeT OGapopeuenTopHbin Huwxennem YCC u CO

BaranbHbli pednexc

\ (
Kposanoe J Al noBmwaerca KpossHoe A Fomeocras Al
[aBneHne [ AasneHne [ noanepxad
(HOpManbHble Al chmxaerca (HOpuanbHbie 7
(

rpaHnubi) rpannubi)

[Buesanroe cruxerme ALl ynasnusaercs Nosbiwenue Al BCNEACTBHE NOBLIWEHWA
GapopeuenTopamn BHYTPEHHHX COHHbIX apTEepHRA CEPAEYHOro BLIBPOCA, BLISBAHHOIO

" 30pTHL, 4TO Bbi3blBaET GapopeuenTopHbid nosuiueHnesm YCC u CO
CaMnaTHYCCKUN pednexc

\

- Noeswerae 4CC n CO BcneacTene nameHeHNR
Kapauoperynupyrouwnn UeHTP CHMXaeT secevariancll crmysmgn
NAapacUMNaTHYECKYIO CTHMYNALMIO CepaUaM
NOBLIWAET CHMNATHYECKYI0 CTHMYNALWIO —= . MNoeBbiwerHne YccCucCo BCNEOCTBME NOBLIWEHHA

CEPAUA H KOPbI HAANOYEYHHKOE BbipaboTkn AAPEHANMHA W HOPAAPEHANKHA KOPOR
HAQNOYEYHHKOB

3ananue 8.10. [Jononnume («+» unu «—») cxemy pe2yisiyuu cepoedHol 0esimeibHo-
cmu 8 meuenue ObLXAMeIbHO20 YUKIA (MEXAHU3M DOopMUPOBAHUSL ObIXAMENbHOU
apummui).
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~\
Brox W3MeHeHHe 4acTOThbl CeplevHbIX
I COKpAIIeHHi Ha BJIOXe O
r )
CHuxeHue 1aBlIeHHS B TPYIHOM )
HOJIOCTH 7N
. >
f ¢ N v h
IMoBHIIICHHE BHYTPHOPIONIHOTO bapopetenroprmrii pechreke O
JaBJICHUS )
. w v
& ) !

OTTOK KpoBH K3 00JIBLIIOrO Kpyra

HN3menenue A/l B
KPOBOOOpartieHHs B TIpaBoe

pedIeKCOreHHBIX COCYHCTHIX

npezacepaue (YBeIHICHAE BEHO3HOTO —— O
BO3BpaTa) y
\_ J yy
v
4 3 3\
M3meHeHHe 4acToThl CepACYHBIX H3meHnenne MUHYTHOTO 00BEMa
COKpaIlCHHH kpoBooOpatuenus (MOK) o
BEHBRE s anammsmmmmssaoni
(ped ] J

3amanue 8.11. Uzyuume cxemy sKkCcmpaxapOuaivbHuix peprexcos, 803HUKAIOUWUX
npU U3MEHEHUU HANPANCEHUs ObIXAMENbHBIX 24308 KPOBU (XeMopeyenmopHble pe-
@nekcor). Ommemome: 1) adexsammuvle pazopasxcumenu OJisi nepugepuieckux u
YEeHMPAIbHLIX XeMopeyenmopos, 2) HanpaeieHue npoeedeHusi 8030YHcoeHus u
3) pecynsimopHvie 3¢hhexmul GAUAHUA (<+» UNU «K—») HA OP2AHBI-MUULEHU.

XewopeyenTops

H3bIKOTNOT.OYHbIN HEPB o e =

XemopeyenTops
30pTEANE=OTO TENELS

(rapacyunaTrueci)

Cocyaoaewratenstuit
(=00 1 N—

Crunatweecove

L )
; \'.
Crmnamisscony | O
cTEon o
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3ananue 8.12. Ilpopabomaiime u donoaHume mexanuzm pe2yaayuu cepoeyHol oe-
amenvHoCcmu npu usmenenusx pH kposu.

KapaWOpEerynATOPHLIA LEHTP NOBbLILEET |~Cunxem|e HYCC » CO BCcnegcTene HIMEHEHHA

NApacHMMNATHYECKYH CTUMYNALMIO Cepaua [BETETATHEHON CTHMYNALMMA

W CHUXKEET CUMNATUYECKYH CTHMYNALMI —= - CHsxerne YCC u CO ecneacTeme CHUIKEHWA

cepaua u Kopsl HaANoOYeYHHUKOB |Eupaﬁo'rxl| agpeHanuHa W HopagpeHanuHa Kopon
( |HagnoyeuHuKoB

)

[CHuxeHne pH xpoBu (BbisBaHHOE nosbiweHnwen CO2 B
KPOBMW) NPOMCXOAMT BECNEACTEME CHIUKEHNUA TOKA KPOBM K
nerkum. CHUKEHUE KPOBOTOKA BbISBEAHO CHHIKEHMEM

MNosbiwexue pH KPOB#K (YaCTO BbIBaHHOE
cHukeHnenm CO2 B KpOBM) yNnasnWBaeTch
XeMOpEeUenTOPaMu NPOLONTOBaTOro MO3ra,
4TO BbISLIBAET XEMOPEUENnTOPHLIA pednexc

‘ d | cepaeyHoro esibpoca ecnegcrene cHuxXeHua YCC u CO
'} NOBbIWEHKE
pH kpoBw xposu (aumaos
(HOpManbHbie > P Wnoon (mpnce) pH kpoBmn Fomeocras pH
L]
rpaHuubl) F—— [H?gam::::?le[ - noaaepmax
pH kpoeu (ankanos)
CHwxenne pH kposmn (vacTo | .
‘BbIIBAHHOE NOBbILeHnen CO2 B Noebiwexne pH KpoBMK (BbisBaHHOE cHWKeHuem CO2 kposn)
KPOBMW) yNaenueaeTca NPOWCXOANT BCNEeACTEHE NOBbLIWEHWA TOKA KPOBH K NErKHM.
'xeuopeqemopamu npogonroearor MoBbiweHHe KPOBOTOKA BbISBAHO NOBLILEHHEM CEPAEYHOTg
MO3ra, YTO Ebl3bIBAET HT ewibpoca BCNEeACTEME NOBLIWEHNA YCcCuCO
:xeuopeuenropnun pecbnenc

- Nosbwenae YCC n CO BCNeacTene HIMEHEHHA
Kapawoperyn m'opnbm UEHTP CHWXaeT BEreTaTHBHON CTHMYNALWK
MAapacHMNaTHYECKYH CTHMYTNAUMIO Cepaua U | —. - MNoebiwexHue YCC u CO BcneacTene NOBLILIEHWUSA

MOBbIWAET CAMNATHYECKYH CTHMYNALMID BbIpabOTKK afpeHanWHa W HopagpeHanuwHa Kopon
cepaua W Kopbl HAANOYEYHUKOB _ HaAnOYEYHWKOB

3ananue 8.13. I1o0 eymopanvhoil pecynayueti nOOpa3yme8aemcs 8IUsHUsL 20PMOHO8
Ha pabomy cepoya. Hazoeume smu copmonwvl, ommemue usmenenue cepoedutoul de-

AMENbHOCMU N0 OCUCMBUEM KANCO020 U3 nepevyucienHvlx e6dmu cOpMOHOS.
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®U3UOJIOTUS COCYIUCTON CUCTEMBI

9. O0mas XapaKTepuCTHKA KPOBOOOpalleHNsl, 3aKOHbI TeMOAUHAMUKH, POJIb
KPOBEHOCHBIX COCYJ0B B HMPKYJISIIUU KPOBH

KpynHasa BeHa

KpynHas aprepus

HixHas

nonas
Bena cpegHero kanubpa EeHa Aopra Aprepia cpeaHero kanubpa

Kanunnap

Puc. 6. CTpykTypa CTEHKH pa3iIMyYHBIX THUIIOB COCYJIOB

3aganue 9.1. 3anornume mabauyy « PyHKYUOHANLHAS KIACCUDUKAYUS COCYOU-

CMou cucmembvly

DYHKYUOHATLHBLIL MUN CO- Anamomuueckuii mun Qusuonocuueckas QyHKyus
cyoos (Folkov) cocy0o8 cocy0o8

1. Dnactuyeckue cocy bt

2. Cocynbl COINPOTHBIIE-
HUS (pacrpeleNUTeNbHBIC)

3. ChunKTepHI

4.0O0MeHHBIE COCYIbl

5. EMKocTHBIE coCy bl

6. llyHTHI, BKIIOYAs pas-

HBIC THUIIBI aHACTOMO30B
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3ananue 9.2. 3anomuume noxazamenu 2emoOUHAMUKU

MHOKA3SATEJIN T’EMOJHHAMHKH

KPOBSIHOE COCYJIUCTOE CKOPOCTb
JIABJIEHME COLIPOTHBJIELHE KPOBOTOKA
P R VI Q
4
apTepHaJIbHoe ] Kaﬂﬁﬂﬂﬂpnoc ] i BEHO3HOEC | HHHEﬁHaﬂ
. V
¥ v .
CHCTOJIHYCCKOC i HEHTPEUTEHOC
JHACTOIHYECKOE - nepudepueckoe
nyﬂhCOBoe
Cpeﬂﬂee

3amanue 9.3. Jlatime onpedenenue 06vbEMHOU CKOPOCIU KPOBOMOKA U 0OBACHUME

3a8UCUMOCb.
P.—F AP
Q= M Q=—
R R
Onpedenume napamempeol:
Q - smo
AP - smo
R - smo

3ananue 9.4. /latime onpedenenue TUHENHOU CKOPOCHMU KPOBOMOKA U 00bSACHUME

3A8UCUMOCHD.
Q
V=
Onpeodenume napamempol.:
V-3mo
Q - smo
nr? - 31O
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3amanue 9.5. aiime onpedenenue nepugepuieckoco cocyoucmozo conpomusie-

HUsL U 00bICHUME 3A8UCUMOCTb.

8in
R = —=
r
Onpeodenume napamempeol .
R - smo
[ - amo
N - Mo
ar? - amo

3ananue 9.6. O6wsacuume ghakmopul,

sauAouue Ha apmepuaﬂbﬂbzﬁ KpOBOMOK.:

1

2

3

3amanne 9.7. Obvsachume haxmopwl, rusOWUE HA BEHO3HbIU KPOBOMOK:

1

gl bl wWN

3ananue 9.8. Oxapaxmepu3zyiime nokazamenu 2eMOOUHAMUKU 8 KANULIAPAX.

JInHenHast CKOpOCTh KPOBOTOKA
JlaBienue B apTepuaibHON 4acTu

B BEHO3HOU YacTu

ConpoTtuBieHue

3amanue 9.9. Onpeodenume munvl KANUAIAPOB, UX TOKATUAYUIO U DYHKYUTO.

Tun

Jloxkanuzauus

Dynxuus

3aganue 9.10. Onpeodenume npoyeccol, obecneyusaouwue ooMeH 800bl U BeUleCms

8 KANUIAPHOM pyCle
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3ananue 9.11. /Jaiime onpedenenue gpunompayuu.

3amanwne 9.12. 3asepwume gpopmyny purbmpayuornno2o oasieHus.

FP=P +P -P = + — = MM PT. CT.
OUIbTPAMOHHOE JIABJICHUE 3aBUCUT OT CJIEAYIOIUX (PaKTOPOB:

1.

2.

3.

3ananue 9.13. [lonornume ymeepocoenusi:
Uem BblllIe TUIPOCTATUYECKOE AABICHHE B Kamwiuigpax, TeM (uibTpa-

U

UeM BhIIIIE OHKOTHYECKOE JIABJIICHUE MEXKKIETOYHOM JKHIAKOCTH, TeM (UITb-
Tpauus

YeMm BBIIIC OHKOTHYCCKOC JaBJICHUC KpOBH, TCM (I)I/IJ'II)TpaHI/IH

3apanue 9.14. laume onpedenenue peabcopoyuu

3ananue 9.15. 3axonuume gopmyny peabcopbyuonrnozo oasneHus.

RP=P —P —P = - - = MM PT.CT.
PeabcopOiionHoe JaBieHue 3aBUCUT OT CIIEAYIOMUX (DAKTOPOB:

1.

2.

3.
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3ananue 9.16. Ommembvme KapmMuHKY, ULTHOCMPUPYIOUWYIO PUILMPAYUOHHBLE U pPe-

abcopoyuoHHbIe NPOYeCcyl

O
et

8

Numparnuecknit kanunnap

3ananue 9.17. Jatime onpedenenue apmepuaibHo2o nyivca

3ananue 9.18. Illepeuuciume xapaxmepucmuxu apmepuanrbH020 Nyabca. 3anoi-

HUume maoauy)y.

IToka3arenp O yHKIMOHAIBHOE 3HAYEHUE

3ananue 9.19. Onpedenume pakmopwi, 6rusOUWUe HA HANOIHEHUE APMEPUATLHOZO

nyavca.
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HanosHeHnue nmyJjabca
3aganue 9.20. Onpedenume ¢haxmopwl, erusOwUe Ha HANPAXCEHUE APMEPUANDb-

HO20 nyvea.
Hanpsikenue myJsbca
3anganue 9.21. Onpedenume axmopwi, erusowue Ha pumm, Ovicmpomy u 4a-
Cmomy apmepuaibHo20 nyibca
Putm
bricTpora

Yacrora

OOBbsicHUTE, TOYEMY B HOPMAIIBHBIX (PU3MOJIOTUYECKUX YCIOBUSAX YaCTOTa ap-
TEPUAIIBHOTO ITyJIbCa JOJDKHA COOTBETCTBOBATH YACTOTE CEPAECYHBIX COKPALLCHUN

3amanue 9.22. /laiime onpedeneHue chuemospammsl u ommemome ee hasvl
Cpurmorpamma — 370...

120~

Al WOIN| -

40—

3aganue 9.23. Oovsacuume npoucxodicoenue:

Anaxpomeul
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Kamaxpomeut

Hnyuzypoi

Juxkpomuueckozo 3yoya

3ananue 9.24. latime onpedenerue KpoBsaHO20 OABIEHUS

KDOEHH oc JAaBJICHUE - 3TO

3aganue 9.25. Onpeodenume munvl Kpo8siHo20 0a81eHUs

3aganue 9.26. 3anomHume yposHu HOPMAILHO2O APMEPUATLHO20 OABIIEHUS U €20
KOneOanui.
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OyeHb
TRX¥enan
cragus 4

TrRxenan
cragua 3

Cpeauan
cTagmnA 2

HanpsoxeHHblil, kpacHBN, onnbiBweli. ™
MNoBbiWwenHbIi pUcK cenq;:imkcucymcruﬂ\
safonesaHuil, CepaeyHbIX NPUCTYNOE,

nﬁoaemhnﬁ No4ex, HHCYNLTOB, w‘t

lNerkan
cranus 1

—
-~ o -~
170 = —
T
= T
. 160 = HyXOaeTcs B neveHun =
YTpennee ALl UNK NOCTE CONEHDI-WIN KNPHOM N
150 —
FMnepTeH3nA
BrICOKOE KpOBAHOE OaBNeHne

140_"'"‘-"""""“-""‘|—PAH|‘|LIA
MNoBbieHHOe HOpMaNbHOE

130 —4-Besspre=ATTTH) 10 CONSHOH, XHPHOR MM = _80_
_ ontumanesHoe” e 75
- - J
- B ol — - —?o
120 HopmansHoe Al . L as
110 —= £ nocne cunossix # — 60 —
- 55
100 — 50
L 45
90 —TTunorenaus _ e .
Huzkoe kpoes HOG-aBNEHNE =35
80— cnafbli, yeTaswmi =30 M
- : p—
-
70-1 ronoBokpyxenne,_adteps cozHanua =20 MM
—
60— S 10 M
CMEPTb [
50
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3ananue 9.27. /laiime onpedenenue u Ha308ume HOPMAbHble GeIUYUHBI MUNO8 AD-
MepuanbHo20 0a8nIeHUsl.
1. Cucmonuuecroe dagnenue —

2. Jluacmonuueckoe oasnenue —

3. Cpeonee apmepuanvroe dasnenue (CAN) —

4. Iynvcosoe oasnenue —

3aganue 9.28. [locuumatime CA/[ u 11/ u coenatime 3axniouenue o ux 6eauduHax:

1) 120/80 —

2) 100/60 —

3) 150/90—

3ananue 9.29. /laiime onpedenenue KanuiisApHOMY OAGIEHUIO U NEPEeUUCIUme e20

xapakmepucmuxku

HHTEpCTHUMANLHOE NMAPOCTaTHYECKDE
pasnexnue = 0 mm pr.CT.
Po=-%weprcy ©f1 = +5 wm prcr.

. tAprepuan bHaR
KpOBEHOCHbLIN Kanunnap KDOBb
OHKOTHYECKOE OagnexHne GENWNNAD=OS
= 25 MM Wc-r MPAPCCTITINECLOR
' L3ENE=re
N = 30 ww pL.LT.
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3ananue 9.30. Onpedenume HOpMATbHOE YEHMPATbHOE BeHO3HOE OaslieHue U (Pak-

mopbal, 6JUANOWUE HA HE2O.

3aganue 9.31. Uzyuume crnedyrowyro unnocmpayuro u ee onucarue. Onpeoenume
B0JIHbL (hiebocpamMmbl U UX 06pazosaHue.

OnacTona Cucrona [wacrona
Xenygaouxos [
— S’ =
Y
-
sybey a cnag x sybey v cnaay
Noezcensd Baoe TPes2e0s <FOmNE=s ON0O0N-24 Detensa)
Coaag e ] DELIR0IAD DALIIITrS- v .
:ﬂ-'*m:*?::r.ra- OTTH ¢ <I0N=ROTCR D PRICTROOTRA €3
i ToecTeoaTed ranas | PECTEORGTEd U3 0T
TN -

amii
Puc. 7. q)OpMI/IpOBaHI/Ie BOJIH HCHTPAJIbHOI'O BEHO3HOI'O JABJICHUS:

1) 3ybey a — u3-3a coKpalleHus IpeJcepAnil B AMACTOIy (OTCYTCTBYeT pu puod-

PWLISLUY TIpeJICepInii, HO YCUJIEHAa IIPU CTEHO3€ TPEXCTBOPUYATOro KiarnaHa, cTe-

HO3€ JIETOYHOW apTepUH U JIETOYHOUN TUTIEPTECH3HH);

2) 3ybey ¢ — BCIEACTBHE BBIMAYMBAHUS TPUKYCIUAAIBHOIO KilallaHa 0OpaTHO B

paBoe MpecepIue Ha BBICOTE CUCTOJIBL;

3) 3ybey V — u3-3a MObEMA JIABJICHUS B IPEACEPIUSIX BCICICTBHE BEHO3HOTO BO3-

BpaTa uepe3 MoJibie BEHBI B CHCTOIY U Mepel OTKPHITUEM TPHUKYCIHUIAIBHOTO Kila-

1aHa Ha BBICOTE AMACTOJIBI (yBEIMYEHA PU TPUKYCIUAAIBHON perypruTaium);

4) cnao x — BCIENCTBHE PACCIA0JICHUS TIPEICEPIni;

5) cnao y — BcieACTBHE ONMOPOKHEHUS TPEICEPAMIA B KEITYJ0UKHA BO BpeMsl JTUa-

CTOJIBI.
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Dneboepamma — 3mo

1) 3ybey a

2) 3ybey c

3) 3ybey v

10. Peryasinusi KpoBooOpameHust

PEI'YJIALIUA 0 CAMOPEI YA CHCTEMbBI KPOBOOBPALIEHUA

p
IleHTpabHble MEXaHU3MBI PEry/IsSIHI MecTHble MeXaHH3MbI PEryISLHY
CHCTEMHOTO apTepUalbHOTr0 1aBIeHUs PerioHapHOro KpoBOOOpaILeHHs

\,

HepeHas ['ymopaibHas Muorenuas I'ymopainbnas
[Ipeccopbie | | Jenpeccopubie YposeHb Perynsuus npe- ID Metabomutsl u
| peduckenl peduiexch KOHLCHTpAIlUK TOCTKAHIIAPHBIX TKaHEBbIE
| Ba30IPECCHHA H COCY/I0B TOPMOHbI
A aHrHOTCH3HHA CONPOTUBJICHHA
Perynsuus Tomyca
a) HarHeTaTe/bHAs B) peryIsius ¢) peryasuns oobema
. | | mpeKanuIIsSpHLIX COUHKTEPOB
ynxuns cepama COCYIHCTOTO UHPKYIHPYIONIEH
U KOIHYeCTBa
Q) tonyca (R) KPOBH
(yHKIHOHHPYIOIHX
KaluJIIIpoB

—

Homepﬁtaﬂue B COCY,II,HCTOﬁ CHCTEME I'paTUCHTA ABIICHUA, He00X0IUMOT0 1L HOpMaJIbHOT'O
KpOBOTOKa: ONTHMaJIbHOE KOJIMIECTBO KPOBH B COCYIHCTOM pYCIIE B €AUHUITY BpEMECHU

KHCI[OpO,[[ H IMUTATCILHEIC BEIIICCTBA B KOTHYCCTBAX, COOTBETCTBYIOIINX
YPOBHIO MET: abomizma opraha, TKaHH, KJICTKH
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3amanue 10.1. 3agepuwume cxemy u onpederume gpaxmopsi, erusrOwue Ha apmepu-

A/IbHOE 0aBIeHUE

CA/l (cucteMHOE apTepHallbHOE /TaBIIEHAE)
OIIpeneisIcTCA
L
|
[
1. ~
Oﬁ'bCMOM MHUHYTHBIM 00bEMOM Tepudeprueckum Cocrostinem
UPKYIHpPYIOLIEii KpOBOOOpaIieHHsI COIpPOTHBIIEHHEM EMKOCTHBIX
KPOBH (MOK =4CC x CO) €oCyz10B

\,
-

-
KonuuectBo
JIlellOHUPOBaHHOH
KPOBH
L p

3ananue 10.2. Jonoanume credyrowee ymeepowcoenue: B 3asucumocmu om cxopocmu

paszeumus  a0anmusHvlx — npoyeccos  evloensiom 3 euda  pecynsiyuu  CAN:
1.
2.
3.
Kparkocpounas perynsmust CAJl ocymiectBisieTcs: cocyaucTbiMu pediekcamu. Cocyau-

CTBIE peIIEKCHI — 3TO

Ha ocHoBe perienTUBHBIX MOJIeH COCYAUCTbIE PeIIeKChl KIACCU(ULIIUPYIOTCS KaK:

. pedraexcsr; pe-
¢nexcol Kaxaplil U3 KOTOPBIX MOXET OBITh: ® WIH
. Hannas  xnaccudukanus — OpeiokeHa

B.H. Uepaurosckum.

Penenrropsr Addepentasie [HepBHBIHM LICHTP Dddepentanie | CTPYKTYpHI-
HCPBEIL HCPBbI MHUIICHU

bapopenenTopHbie pedIieKCh

1) bapopenentops! gyru
AOPTHI M KAPOTHIHBIX CH-
HYCOB

2) BapoperienTopsl yCThs
[OJIBIX ¥ JIETOYHBIX BEH

XeMmopenenTopHble pedIeKchl

3) XemMopelenTopsl
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3ananue 10.3. Jaiime xapakmepucmuxy bapopeyenmopos

JlaiiTe cTpyKTypHO-(OYHKIIMOHATIBHYIO XapaKTePUCTUKY HEPBHOTO IIEHTPa COCYAH-

cThIX peduiekcoB (ueHTp B.®. OBcsaHHMKOBA):

3ananue 10.4. Onuwume kpamrocpounyto peeynayuio CA/[ (bapopeyenmophvie pe-
gaexcol) Peeynsayus A/ 6 ciyuae nogvliuierus: 0asnenust

CAJl

bP

Addepent-
HbIE HEPBBI

HepsHsbiit

LEHTP

Dddepent-
HBIC HEPBHI

Opran-muiieHs u

ahdext

Perynsiuust AJl B ciiydae MOHUKEHUS AaBICHUS

CA/l

bP

Addepent-
HBIC HEPBBI

HepBHb1it

HEHTP

DddepeHt-
HbIE HEPBBI

Opras-muiieHs u

s dekr

3apanue 10.5. /laiime xapaxmepucmuky 6apopeyenmopam yCcmusi NOAbIX U 1e20HU-

HbIX 8€H U onpeodenume ux poib 8 pe2ynsayuu AJ]
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3ananue 10.6. /Jaiime xapaxmepucmuky xemopeyenmopam u onpeoeiume ux poib
6 peeynayuu AJ/]

3ananue 10.7. /Javime onpedenenue munymuomy oovemy kpogsooopawerus (MOK)
U Hazosume €20 HOPMAIbHOe 3HAYeHUe 8 COCMOSIHUU NOKOs U Npu uauyeckou
HazpysKe:

MOK Bnokoe=__ n/muH
TN TN

- {/Cep,qqe : 4% .‘) MNevens: 27%
i — \200mn - :
350 mn \ /‘ 1350 mn
Meiwus: 20% , / ~ Moukn: 22%

i

1000 mn 1100 mn
Koxa: 6% Moar: 14%
300 mn 700 mn
MOK npwu dousnyeckon = nIMUH

Harpyske

[lepeuncnure, Kakue MOKa3aTesd pabOThI CEP/IIa BIUSIOT HA BEJIMYNHY MUHYTHOTO
o0beMa KpOBU:

1.

2.

3.

3amanue 10.8. Jatime onpedenenue cucmonuveckoeo obvema u onpedeaume €20
HOPMANbHOE 3HAYEHUEe 8 COCMOSAHUU NOKOs U npu ¢husuyeckou nazpyske: Cucmonu-
yecKkuil 06vem — d5mo

CO B COCTOSIHUH TIOKOS

CO npu puznyeckon Harpy3Ke
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3amanune 10.9. Onuwume 3asucumocmv MUHYMHO20 00beMma KpoBOOOpaujeHus
(MOK) u séenosnoco 6ozepama (BB)

| BB — | umnynvcayuu om -1 by =
1 BB — 1 umnynvcayuu om — 1 (peghnexc briinbpudca) —
T

3amanue 10.10. Onuwume 3asucumocms 0bwe2o nepugepuieckoco conpomueiie-

HUsL COCY008 U 6eHO3H020 8036pama (BB)

3ananue 10.11. M3yyume u 3anomuume xapaxmepucmuky MexaHusmos pecyiayuu

CUCMEMHO020 KPOBOOOPAaUeHUs:

Mexanusmsbl | Perynupyemsiii mapamerp cocy- | KoHedHbI mpruCnocOONTENbHBIN Pe3yib-

perysauum AHCTOro pycia TaT PEryJIsIuu

Kparkocpounsie | EmxocTb cocynucroro pycna |M3menenune nepugepudeckoro cCornpoTHB-
JICHUS U CEep/IEYHOro BhIOpOCa

[TpomesxyTou- BryTpucocynuctelii 00beM |- TpaHCKaNWUIAPHBINA 00bEM >KUIKOCTH;
HbIE KHUJIKOCTH - PEHUH-aHTMOTEH3MHOBAs CUCTEMA;
- peabcopOrust BOAbI M HATPUs MOYKaAMU

JlnmurenpHbIe CooTtBeTcTBHE EMKOCTH cOCy- |CMeIleHne paBHOBECHS MEXIy CyMMap-
JIOB U BHYTPUCOCYTUCTOTO 00B- | HBIM 00BEMOM TOTPEOIIEMOM KHUIKOCTH U

€Ma XKHUJKOCTH BBIACICHUEM XHUAKOCTHU ITIOYKaMU

3apanue 10.12. IIpomescymounulii u 001208peMeHHbIIL MEXAHUZMbL PERYAYUU CU-
cmemHo2o apmepuanvrozo dasnenus (CAN) ocywecmensaomes 2ymopanbHou pe2y-
nayuet, Hopmanuzys CAJNl 6 meuenue HeCKOIbKUX HACO8 UIU OHell. 3anoinume mao-

Jauyy «BazoaxmueHble seujecmea»

BazoKoHCTPUKTOPBI Bazonunararopsl

BEIICCTBO BJIMSTHUC BE€IICCTBO BJIMSIHHUC
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BazoKoHCTPUKTOPBI Bazonunararopsl

BEIICCTBO BJIMSTHUC BEIICCTBO BIIMSIHHUC

3apanue 10.13. 3anornume mabauyy «Penun-aneuomenzun-aib0oCcmepoHo8as Cu-

cmema»,

Onpeoenenue PAAC Axmusupyrowuii cmumyin Opghexm
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3apanue 10.14. Hapucyiime cxemy akmusayuu PAAC u ee enuanus na opeamsl-mu-

wernu

3apanue 10.15. Hapucyiime cxemy ycnosnozo pegpnexca pecyaayuu cepoedHou oest-
MeTbHOCU U COCYOUCIO20 MOHYCA.
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3amanue 10.16. Ommemome uzodpasicenue. Hazosume netipomeouamopsvi u peyen-
Mopbl KaMcOou MKAHU-MUULEHU.
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3aganue 10.17. Dppexmuvl cumnamuyeckux u napacuMnamudeckux pecyasamopHsix
BIUAHULL HA CEPOEUHO-COCYOUCYIO CUCEMY

OTBET OPT'AHA- AHATOMMWYEC- HEHPO- PEHEIITOP
IODEKTOPA KHH IIYTh MEJHATOP
Taxukapaus CHMmnaTH4ecKHit Hopajgpenanin  P-agpeHo-
pelenTop
neiicMmeiikepa
cepaua
bpaaukapaus [Mapacumnatudeckuii  Anetwixonud  Ma-XoauHo-
peulenrop
neiicmelikepa
cepaua
Hosbimenue cepaeuHoii CumnaTH4eckHii Hopagpenamuu  Pi-aapeno-
COKPATHMOCTH pelenrop KapaHo-
MHOLIUTA
Cunaxenne cepaedHoii [Tapacumnatndecknii  Aueruinxoiun  Ms-XoaHHo-
COKPATHMOCTH pelenrop KapaHo-
MHOLIUTA
Bazoxkoncrpukuus B CuMraTH4ecKHH Hopagpenanun  ai-ajapeHo-
00ALIIHHCTBE peuenrop
KPOBEHOCHBIX COCY10B rJ1a/IKOMBILIEYHBIX
(xoKa, NOUKH) KJIETOK COCY/10B
Bazoannarauus B Mosrosoe BeliecTBo  AJlpeHalIUH Br-anpeno-
00ALIIMHCTBE Ha/IMO4YECYHHKOB peLenrop
KPOBEHOCHBIX COCY10B rJ1a/IKOMBIIIECYHBIX
(MBIILBI, MHOKAP/) KJIETOK COCY10B
Bazoaunarauus npu orsere  CHMIaTHYECKHI Aunernnxonus  Ma-xosmHo-
«nober nan pelienrop
CONPOTHB/IEHHE peLenrop
Bazoannarauus IMapacumnarugeckuit  AuerwixoiuH  Mz-xoauHo-
KPOBEHOCHBIX COCY10B pelienrop
C/IIOHHBIX Kejle3 H peLienrop

IPEKTHIBHEBIX
KPOBEHOCHBIX COCYI0B
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3amanue 10.16. Hapucyime ¢yukyuonanvuyro cucmemy (@YC), noodepaocusaro-

wyto cucmemmnoe apmepuanvroe oasienue (CAJ]), oovscuume ee oessmenbHOCHb
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CIIMCOK COKPAIIEHUM

A III — aaTutpom6uH 11

Al — aHTHUTEH

AJl — apTepralibHOE J1aBICHUE

AJIl"' — aHTMANYpETUYECKN TOPMOH

AJI® — agenozunaudocdar

A-knetka, AIIK — aHTUTeH-TIpeICTaBIAIOIIAs KIIETKa

AC-rno0OynuH — T1a3MeHHBIN aKieaepaTop-rao0yauH

AT® — anenoszuntpugocdar

BOE-D — 6ypcrobpasytomias equHuIia YPUTPOITUTOB

BMK — BbICOKOMOJNIEKYJIIPHBIA KUHUHOTEH ((pakTop DUTLKEpaThIa)
['ATA-1 — BHYTpUSIICPHBINA PETYISATOP TPAHCKPHUIILIMU B SPUTPOHE
[-KC® - rpanyiouuTapHblii KOJIOHUECTUMYJIUPYIOMIUMA PaKkTop
['M-KC® - rpanynouutapHo-MakpodaraibHbli KOJIOHHECTUMYIUPYIOIMNA (HaKkTop
WJI v IL — uHTEpIIeNKUHBI

KOE - kosionneoOpa3syromas euHuIa

KOE-I" — xononueobpasyroias eIruHuIa TPaHyJIOIUTOB

KOE-I'M - kononuneoOpa3ytomiasi equHuIa HeUTPOOUIBbHBIX TPAHYJIOIUTOB U MO-
HOLIUTOB

KOE-I'SMM (I'SMM-KOE) — kononuneoOpasyrorasi eIuHUIa TPaHyJI0IUTapHO-
APUTPOIUTAPHO-METAKAPUOIIMTAPHO-MaKpO(araibHas

KOE-Mrki1 — konoHreoOpasyronias eIMHHUIa MerakapuouuTapHas
KOE-3 - kononneoOpa3ytomiasi e IMHUIA S3PUTPOIIUTOB

KPKM — KJIeTKH penonynupyromue KOCTHBIA MO3T

JIN® — neitko3uHrnoupyomu HakTop

JIITHII — nurnonpoTenHsl HU3KOU INIOTHOCTU

JITIOHIT — nunonpoTenHbl O4€Hb HU3KOU MIIOTHOCTH

M-KC® — makpodaraibHblii KOJIOHUECTUMYJIUPYIOMIHMI (hakTop
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MHC — anTureHsl raaBHOr0 KOMILIEKCa THCTOCOBMECTUMOCTH
OLK — 00beM HUPKYJIUPYIOIIEeH KPOBU
[TID — mpoxykTh! aerpaganuu GudprHa
nlICK nnu nCKK - cTBon0Bas kietka
COD — cKOpOCTh OCETaHUS SPUTPOLIUTOB
TAII — TkaHeBOM aKTUBATOP IIA3MHUHOTEHA
®AT - axkTop akTUBAIIMU TPOMOOIIMUTOB
®HO - axTop HEKpo3a onmyxoJen

@®C — 6enkoBbiit hakrop CTuiia

®CK — (hakTop CTBOIOBBIX KIETOK

YUCC — gacToTa cepiIcUHbIX COKpaIICHUI
IMHC — nenTpanbsHas HEpBHAs cCUCTEMaA

LIIT — nBeToBOM MOKA3aTEb

Hb — remoriobun

g — uMMYHOTTI00YTUHBI

NK-knerku (EKK) — ecrecTBeHHbIE MM HATypalbHbIE KIIETKU—KUILIEPHI
NP — HaTpuitypeTHuecKuil MenTHI

pH — akTHBHas peakys KpOBU

PrC — npoteun C

PrS — mporeun S

Th — T-xenmnepsr

Thl — T-xenmeps! iepBoro TUma

Th2 — T-xenmeps! BTOporo TUMa

Tm — T-namsatu

Tk — T-kutepst

Ts — T-cynpeccopbl

TxA2 — TpomOOKcaH A»

VWF — daxTop ¢on Bunnebpanna
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BUBJIUOTIPAGHUYECKHA CITMCOK

Ocnognoii

1. HopmanwHas ¢usuomnorus [DIEKTPOHHBIN pecypc] : yUeOHUK / MO pel.
B.IL. Jertsapéra. — M.: 'DOTAP-Menua, 2016. — Pexxum nocryna: DieKTpoHHAas
oubnuoTexa MEUIUHCKOTO BYy3a «KoHcynpTanT CTYJIEHTa»
http://www.studmedlib.ru/book/KP-2016-01.html — 3aru1. ¢ sxpaHa.

2. @uszuonorus yenoBeka : yueOnuk / pen. B.M. Ilokposckuit. — M.: Meau-
nuHa, 2013. — 664 c.

3. ®usuosiorus 4eyioBeKa [DNEKTPOHHBIN pecypc]| : ydyeOHUK / MoI pe.
B.M. Ilokposckoro, I'.®. Kopotbko. — 3-¢ uza. — M.: Meaununa, 2011. — Pexum
JocTymna: OJEeKTpOHHas OuOnuoTeka MEeAUIUHCKOro By3a «KOHCYIbTaHT CTy-
nenrtay: http://mww.studmedlib.ru/book/ISBN9785225100087.html — 3arn. ¢
HKpaHa.

4. Owusnonorus yenoBeka : yueonuk / pen. B.M. Ilokposckuit. — M.: Meau-
nuHa, 2007. — 656 c.

5. HopwmanbsHas ¢pusnonaorus ¢ KypcoM pU3H0I0THU YETFOCTHO-TTUIIEBO 00-
JacTy : y4eOHUMK [DneKkTpoHHBIN pecypc] : yueOnuk / mon pen. B.IL. Jlertsapéna,
C.M. bynpimunoit. — M.: I'DOTAP-Menua, 2015. — Pexxum noctyna: DIeKTpoHHAas
OounbauoTexa METUIUHCKOIO BYy3a «KoHcynpTaHT CTYJIEHTa»!
http://www.studmedlib.ru/book/ISBN9785970433515.html — 3ar. ¢ skpana.

Hononnumenvnolii

6. Atmac mo ¢usuonorun. B nByx Tomax. Tom 1 [DnexTpoHHBINH pecypc] :
yuebHoe nmocodue / A.I'. Kamkun, U.C. Kucenera. — M.: I'90TAP-Menua, 2013. —
Pexxum noctymna: DiieKTpoHHass OMOJIMOTEKa MEIUUUHCKOro By3a «KOHCYJIbTaHT
cryaeHTa»: http://www.studmedlib.ru/book/ISBN9785970424186.html — 3aru. ¢
JKpaHa.

7. Artnac o ¢usmnonoruu. B nByx Tomax. Tom 2 [DnekTpoHHBIN pecypc] :
yueOHoe nocobue / A.I'. Kamkun, U.C. Kucenesa. — M.: I'D0TAP-Meaua, 2013. -
Pexxum noctyna: DnexkTpoHHast OnbinoTeka MeTuIMHCKOro By3a «KoHcynbprant 98
crynentay»: http://www.studmedlib.ru/book/ISBN9785970424193.html — 3aru. ¢
HKpaHa.

8. Hopmanehas ¢usuonorus [DneKTpoHHBIH pecypc] : ydeOHUK /
B.I1. Hertspes, H.JI. Copokuna — M.: I'DOTAP-Menua, 2016. — Pexxum noctyma:
OnexkTpoHHass OMOJIMOTEKa MEAMIIMHCKOrO By3a «KOHCYJNBTaHT CTyJEHTa»:
http://www.studmedlib.ru/book/ISBN9785970435472.html — 3ar. ¢ skpana.
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9. HopmanbHas duzuosiorus [DIEKTPOHHBIN pecypc|: ydeOHUK / moa pe.
K.B. CynakoBa. — M.: I'D0OTAP-Menaua, 2015. — Pexxum goctyna: DineKTpoHHas
oubmmoTeka MEIUITUHCKOTO BYy3a «KoHcynmpTanT CTYJICHTa»:
http://www.studmedlib.ru/book/ISBN9785970435281.html — 3ar:. ¢ sxpaHa.

10. HopmanbHas ¢usunosiorust [DJIEKTPOHHBIN pecypc]: ydeOHUK / oa pe.
JI.3. Tens, H.A. Aramxkansna. — M.: JIutreppa, 2015. — Pexxum goctyna: DJIeKTpoH-
Hasg  OubnumoTeka  MeaumiuHCKOoro  By3a  «KOHCynmbTaHT — CcTyJeHTay:
http://www.studmedlib.ru/book/ISBN9785423501679.html — 3aru. ¢ sxpana.

11. HopmanbHas ¢usuomnorus [DIEKTPOHHBIN pecypc] : yUeOHUK / MO pel.
b.W. Tkauenko. — 3—¢ uzn., ucup. u gomn. — M. : [90TAP-Menua, 2016. — Pexum
JOCTyIa: DJEKTpOHHAs OWOIMOTEeKa MEIUITMHCKOTO By3a «KOHCYJIBTaHT CTy-
nentay: http://www.studmedlib.ru/book/ISBN9785970436646.html — 3arn. ¢
IKpaHa.

12. ®usnosnorus 4yenoBeka: ATiIac TMHAMHUYCCKUX CXeM [DJIEKTPOHHBIA pe-
cype] : yuebnoe mocobue / K.B. Cynmakos, B.B. Anapuanon, HO.E. Barums,
N.N. Kucenes. — 2-¢ u3n., ucnp. u gon. — M.: I'D0TAP-Meaua, 2015. — Pexum
JOCTyIa: OJEKTpOHHAas OWOIMOTEeKa MEIUITMHCKOTO By3a «KOHCYIBTaHT CTy-
nentay: http://www.studmedlib.ru/book/ISBN9785970432341.html - 3arn. ¢
JKpaHa.
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YyeOHOE U31aHNE

I'yaenxo Onbra Hukonaesna
ITaBaoBa Onbra HukonaeBHa
JleonoB Bukrop Banepuesuu
Keaonxkun Hukonait Hukonaesuu
MockBuTuHa [lonnna MuxaiiiaoBHa
Ky3nenosa Ounbra ['eHHanbeBHA

OU3NOJIOT' A BUCHEPAJIBHBIX CUCTEM:
KPOBb 1 KPOBOOBLPAIIEHUE

Yuebno-memoouuecxkoe nocooue

ITonnucano B neuars 10.03.2023.
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Otneyarano B Tunorpapun OO0 «HMHCOMa-TIpecce.
443080, r. Camapa, yi. Cardupooii, 110A, opuc 22A.
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