Tema 12. ®iziosorisi cepueBo-cy IMHHOI CHCTEMHU

Pyx kpoBi Mo 3aMKHYTHX MOPOXXHHMHAX CEpIsl 1 KPOBOHOCHHUX CYJMHAX HA3MBAETHCS KPOBOOOIroM.
Cucrema oprasiB KpoBOOOITY MiATPUMYE CTaNiCTh BHYTPIITHHOTO CEPEIOBHINA OpraHi3My. BoHa BKiIrOUae
IIBa KOJia: MaJie K0JI0 KPOBOOOiry 3abesmedye ra3000MiH y JETeHSIX pe3ylbTaTi 40r0 KPOB HACHIYETHCS
KHCHEM, 1 BeJIHKe KOJI0 KpoB00Oiry, sike 3abesnedye Ta3000MiH y pemTi TKaHMH Ta OpraHiB, SKi
OTPUMYIOTh KUCEHb 1 BUAUISIOTH Y KPOB BYTJICKHCIIHI Ta3.

Cepue — 11¢ TOJIOBHUIT Hacoc cepUEBO-CYAMHHOI cucTeMH (CCC). BoHO MICTHTh YOTHPH KaMEpH:
JiBe 1 TipaBe mepeAcepaAsi, Ta JiBUH 1 MpaBUi HUTYHOYKH. MiX mepeacepsM i NITYHOUKOM € CTBOPYACTI
kiaanann. CepueBHii MUK cKiagaeTses 3 cuctoun (tpuBamictio 0,3 ¢) i miactomm (0,5 c¢). CkopoueHHs
CEepIIEBOTO M s3a HA TOYATKY CHCTOJH BUINTOBXYE KPOB y BEJHKI CYIOHUHH — apTepii — i CTBOPIOE B HHUX
CHUCTOJIIYHUH THCK, SKUH MPOLITOBXYE KPOB y OiNbII By3bKi cyAnHHU. KonM MITYyHOUKH ceplisi NOYHHAIOTH
po3cnabnarucs (moyaTtok Qa3 IiacToNIM), TUCK Y BEIUKUX apTepisix 3HMKYETHCS 0 MEBHOTO PIBHS, KUK
HA3UBA€THCS AIACTOJNIYHMM THCKOM. Pi3HMISI MK CHCTONIYHUM 1 AiacTONIYHMM THCKOM Ha3UBA€THCS
NMyJbCOBUM THCKOM, 2 KOJMBaHHS apTepiallbHUX CTIHOK Ha TIOYATKy CHCTOJIM HA3UBAETHCSA MYJBCOM.
KinbkicTh ceplieBUX CKOpoYeHb 3a | XB Ha3WBaeThcs 4acToTOI0 cepueBux ckopouensb (UCC). Cepenns
UCC y nHoBopomkeHoi mutwHH 120 CK/XB., a y gopocioi moauHu 72-75 ck/xB. O0’eM KpoBi, IO
BHUIITOBXYETHCS 13 KOXKHOTO IIUTYHOYKA IiJI 4aCc CHUCTOJHM HA3WMBA€THCA YyAApHUM 00’eMoM (y Iopocioi
moauau 60 mi). O6’eM KpoBi, SKWH MPOXOOUTH uYepe3 yci aptepii 3a 1 XB. Ha3MBAETHCA XBHUJIMHHHUM
00’emom kpoBi (XOK), y nopocioi moauHu BiH ckiagae 5,5 1.

XOK = yoapnuit 06’em x YCC.

Pyx KkpoBi y CyaMHaX HaTUKAETHCS HA Onip, SIKUM 3aJIeXKHUTh BiJ liaMeTpa CYAHH, iXHbOI JJOBXKHHU Ta
B’S3KOCTI KpOBi. YUM BHUIIKH OITip, THM BUIIUM Ma€ OyTH KPOB’STHUI THUCK, abK HOTO MOIONIATH.

Llenmpansue pezyntosanns poOOTH ceplisl 1 CyAMH 3IIMCHIOETBCS BiJ MapacHMIAaTHYHOTO (TajJbMye€e
UCC) i cumnaruyHoro (30uU1bl1ye cuity cepiieBux ckopodenb, YCC, 3Byxkye miametp cyaun) rentpis CCC y
JOBracToMy Mo3Ky. I inomanamyc € BUIIUM OPraHOM KepyBaHHs LIMMH JBOMA LICHTPaMH — BiH IPUCTOCOBYE
CEepIIEBO-CYIMHHY MisIBHICTh 0 KOHKPETHOTO MOMEHTY, JO ITOBEIIHKOBOI aKTUBHOCTI. YV Odimeii do 6-7
POKI8 nepesanicac MOHIYHULL 6NAUE CUMRAMUYHO20 61001y, Tipo 1o cBiguuTh Buila YCC (120 ck/xB y 1 pik,
—90 cx/xB y 6 poKiB). Y H0OpOCIHX IEepeBaXka€ TOHIYHMM BIUIMB IapacUMIAaTUIHOro Bigainy (72 ck/XB).

Peghnexmopne pezyniosanns UCC, cunm cepueBHX CKOpOUEHD i miamerpa cyauH 3I1HCHIOETHCS
3aBJsIKU iH(opMarii Bij 6GapopenenTopiB (BUMIPIOIOTh apTepiajbHUN TUCK Yy Cy/IMHAX) 1 XeMopenenTopiB
(BuMiproroTh BMIicT O, 1 CO, y KpoBi), sIKi HAJICHIIAIOTh iIMITYJIBCH Y IIEHTPH JIOBFaCTOTO MO3KY.

Ymoenopegpnexkmopne pezyniosanna 3a yqactio KOpu roJoBHOro Mo3ky agantye AisuibHicTs CCC no
KOHKPETHHX YMOB CEpellOBHINA (HANPHUKIAM, MepecTapToBa O0OCTAaHOBKAa MOYE TPHU3BECTH JO 3HAYHOTO
30inbienHs YCC).

T'ymopanvna pezynayia 31iHCHIOETECS 32 y4acTIO aipeHaiHy (TOPMOHY HaJHUPHHKIB) Ta TOPMOHIB
LIUTOBHUIHOI 32/103H, sKi IpruckopioloTh YCC, 301IbLIYIOTh CHIIY CEPLIEBUX CKOPOUYEHD 1 3BY)KYIOTb JiaMeTp
CY/IVH.

Bikosi ocobmBocTi CCC

B OHTOreHeTHYHOMY PO3BHTKY CEpIEBO-CYIMHHOI cucTeMu BinOyBaetbes (1) moppodyurkyionanvie
eoockonanenns opeanizayii camoi CCC ta (2) cnoco6is it pecynrosanns. B possurky CCC po3pisHSIOTs mpu
KpUMUYHUX Repioou — emOpioHanvHull, panuiu nicianamanrvHui i nybepmamuui. MeTOIO KOKHOTO
KPUTHYHOTO IEPioly € BBIMKHEHHS JOJAaTKOBUX NPUCTOCYBAIBHUX MexaHi3miB B poboty CCC.

Brnockonanenns peryiaoBands misuibHocTi CCC  3a0e3meuye Oibll €KOHOMIYHE 1 aJanTHBHE
pearyBaHHs Ha Jil0 PI3HUX UYMHHMKIB 332 PAaxyHOK 3aJlydyeHHs OUIbII BHUCOKHX PIBHIB peryIiOBaHHS.
Hanpuxknaz, npoTsirom eMOpioHaTBHOTO NEPIOAY KOHTPOJIb aKTHBHOCTI CepIsl 311HCHIOETHCS 3a TOTIOMOT 00
HOro BHYTPINIHIX MEXaHI3MIB PEryJtoBaHHsI, y IJI0Ja aKTUBHICTh CEpPIsS CYTTEBO 3AJICXKHTH Bijl 30BHIIIHIX
(dakTopiB, Mmicisi HAPOJPKEHHSI OCHOBHA POJIb B PETYIIAIT HANIEKHUTH JIOBFACTOMY MO3KY, a B TIEpIOJ IPYroro
nutuHCTBa (9-10 poKiB) 3pocTae 3HaUEHHS TioTaIaMo-TinogizapHoi CUCTEMHU.
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Xapakrepuctuka CCC aiTeil JOIIKIIBHOTO i MOJTOAIIOI0 IIKIJILHOIO BiKy

JIOMKUTBbHATa MAIOTh Huzbkull apmepiarvhuil muck (AT) uepe3 Husbkull nepugepuynuii onip cyoun,
MPUIHHOKO SIKOTO € HU3bKULL MOHYC cyOunHoi cminku. HU3bKUH ommip KpOBOTOKY 1 1200 BHpakeHa peakiis
CTIHKHU CyIVH Ha TIO/IPa3HUKH HE CIPHSIOTH MiAITPUMAaHHIO ToMeocTa3y. HaBiTh 3a HE3HAYHOTO OXOJIOKECHHS
TEIUIOBI/IZIaYa JUTSAYOTO OPraHi3My Pi3KO 3pOCTaE, OCKUIBKH CYAWHH IIKIpH 3TUIIAIOTHCS PO3ITUPEHUMH.
BrockoHaneHHsT CyTMHOPYXOBHUX peakiliii Ha 30BHIIIHI TMOAPA3HUKH MOYHHAETHCS 3 O-TH PIYHOTO BIKY.
[TpuckopuTH 11e# MpoIeC MOXKHA 32 JOMOMOTO0 POLEIYpP 3arapTOBYBaHHS.



B mpomeci pocty Ta po3BuUTKYy opraHizMy AT MiIBHITYETHCS, TaKOX IIIBUIIYETHCS aOCONIOTHA
BenmunHu XOK. IIpore XOK BigHOCHO MacH Tijla 3MEHIIYETHCS 332 PAXYHOK 3HUNCEHHS eHepeemuyHUX
npoyecis, ¢izionociunozo 3uudicennsi YCC 1 38yaucenns apmepion.

Uepes Hezbanancosanicmev pecyisyii cUMRAmMUYHOl ma NapacumMnamuyHoi Hepeosoi cucmemu Ta
HU3bKY PEAKTHBHICTh CYJIWH JO TOAPA3HHUKIB THCK Y JITEH MOJIOMAIIOTO INKIIBHOTO BIKY CTaHOBHTH 85-90
ya/xB. 3 BIKOM BCTaHOBIIIOIOTBCA a0eK8amHi peakyii peyenmopié cyOuH Ha NOOPA3HUKU Ta 8i0Nnosiob
HYMpowegoi Hepeoeoi cucmemu, 3aBISKUA YOMY AiaMeTp apTepio IIBUALIC 3MIHIOETbCS Y BIAMOBiIb Ha
3MIHM apTepiaJbHOTO THUCKY. TakuM HYHHOM BigOYBa€Thcs TIOCTYNIOBHI Tepexim Big pexumy
HOBOHAPOJKEHOCTI 3 BUCOKUM KPOBOTOKOM 1 HM3BKHM THCKOM JIO0 PEXHMY JOPOCIOi JTIOJUHH 3 HU3BKUM
KPOBOTOKOM 1 BUCOKHM THCKOM.

3 7-8-piuHoro Biky cniocrepiraerhbcs mepeacraprona peaknis CCC: e 10 moyatky M’ s130B0Oi poOoTH
MIPUCKOPIOEThC cepliedbnuTTst 1 miasuimryerscsi AT. Lle cBimuuTh mMpo yTBOpEHHS YMOBHOpedIeKTOPHHX
peakuiii CCC. IIpoTe oprani3mM IMTHHH HaBiTh B YMOBaX CUCTEMAaTHYHHUX (i3MYHUX TPEHYBaHb HE M€ Ti€l
exoHoMizaiii pynkiin CCC, 1mo xapakTepHa sl TOPOCIOro OpraHi3my.

3a pi3HOMaHITHUX HAaBAaHTAXXEHb, KOIM MOTpeda B KUCHI i MOXKUBHUX pedoBHHAX 301mbmTyeThes, XOK
301TBIIYETHCA: Y MITEH MOJOIIOrO MIKITFHOTO BiKY 32 paXyHOK HPHUIIBUALICHHS IYJIbCY, a B MiAJITKIB i
JIOPOCIUX — 33 PaxXyHOK 301JbIICHHS yIapHOro 00’eMy, SIKWH 3a HaBaHTa)KCHHS MOXKE 301IbIIYBATHCS B 2
pasu. Y TpeHOBaHUX IIOJeH ceplie Mae OLnbuuti po3mip (4acTo 30UIBIICHUN JIIBUH NMUTYHOYOK). Y IapHUM
00’eM cepIsl y CIIOPTCMEHIB HABITh Yy CTaHI CHOKOIO y 2,5-3 pa3u MepeBHINye MOKAa3HUKH HETPEHOBAHOI
moguau. [pu oMy YCC y criopTcMeHIB 3aBxau Hk4Ya — 0mn3bko 60 yi/xB. TakuM YMHOM JOCSITAEThCS
exoHoMizais pynkiii CCC.

CepueBo-cyIMHHA cUCTeMa MiIITKIB

VY miuriTkiB Maca cepus i po3Mipu Horo kamep 30UTBIIYIOTHCS IIBUAIIE, HOK JiaMeTp KPOBOHOCHHX
cyauH. Yepe3 MIBUAKUHN PICT TiJIa, pa3oM 3 SIKUM MOJOBKYIOTHCS CYIHHH, CIIOCTEPIraeThesl 3BYKESHHS CyIHH
0COOIIMBO THX, IO BiABOIATH KPOB Bif cepiist (AOPTH 1 JIETEHEBOTO CTBOJIA).

Pict knmamaHiB cepus HEe BCTUTA€ 3a POCTOM CEpIEBOrO M’5i3a, CTBOPIOETHCS IXHS MUMYACO8A
HeOOoCmamHuicmy — HenpasuibHe 3aKpummsl, 6ueun y nepeocepos MiJ 4ac CHCTONHU HITYHOUKIB, IO BeJe 10
3HIDKEHHS yJIapHOTO 00’ €My 1 3MEHIICHHS KPOBOIIOCTaYaHHS TKaHWH. HemocTaTHICTh KilanaHiB i He3piIicTh
COCOYKOBUX M’f3iB cepus, Ha SKUX YTPUMYIOTbCS CTBOPKM KIIAIaHIB CIPHUYMHSE JECHHXPOHI3AII0 iX
(GYHKIIIH, 0 TPU3BOUTH JI0 3MEHIIIEHHS MOTOKY KPOBi Y CYIMHU 1 /IO TKAHHH.

[ligunieHHs piBHSI aAPEHOKOPTHUKOTPOMHOT0 TOPMOHY Yy KPOBI ITJIT 4ac CTaTeBOTO J03piBaHHS
NPU3BOJMTH JIO CIa3My MajMX apTepionl (I0JaTKOBE MiJBUINEHHS OIOpPY), LIO 3HIXKYE NMPHUTOK KPOBI Y
KaITiJIsIpH 1 BeJIe JI0 MOTipIIeHHs! 0OOMiHY PEYOBHH MiXK KPOB’I0 1 MDKKIIITHHHOIO PiJIHHOIO.

[Ipotsirom myOepraTHOro mepiofy NOCWIIOIThCA cmamegi giominnocmi CCC, sKi NOYMHAIOTH
MIPOSIBIISITHCS BXKE B 4-X PIYHOMY Billi — PO3MIp CepleBOro M’s3y € OinbimM, a AT BUIITUM y XJIOMIIIB, HIXK Y
niBuat. [Ipore BenmuunHa AT y niByat HabyBae JOPOCIIOro 3HAYCHHS paHille, HIXK y XJIOMNIiB — depe3 3,5
POKH TiCIIsl IOYATKy MepIIoi MeHCTpyaIlii.

[IpoTsiroM miamiTKOBOrO mMepiony y IIKOJApiB crocrepiraeTsest guwya YCC, oaHak, B KiHLI IBOTO
BIKOBOTO Mepiofy 30LIBLIYETHCS cuia cepyesux CKOpoueHb 1 NOYUHAE OOMIHY8AMU NAPACUMNAMUYHULL
monyc, B pe3yiibTaTi yoro 3umkyerscst HCC.,

Cmapmosa peaxyia CCC migmiTKiB € OUIBIIOI, HIX Yy JHOPOCIMX, TOMY B HHUX 3HIKYETHCA
e(eKTHBHICTb afanTalii He TIIBKY A0 M SI30BHX, & i TEMIIEpaTypHUX HAaBAaHTaXKEHb.

BikoBi 0c00.1MBOCTi perioHaILHOr0 KPOBOOOIry

EdexTuBHICTS TOCTa4aHHSI KUCHIO 1 TIOXHBHUX PEYOBHMH O Ti€l YW 1HIIOI TKAaHWHU 3aJICKHUTh BiJ
TOTO, SIK OPraHi30BaHI KalUIAPH Y TKAHWHI Ta K KEPYEThCsl KPOBOTOK JI0 HEl. Y MiTel xinbkicms Kaniiapie 6
Opeanax i MKAHUHAX € HA0IUWKOB0I0, TOMY KUTBKICTh KPOBI (B MEpENiKy Ha OJMHUIIO MACH TiJia), IO B HUX
HA/IXOJHTh, € 3HAYHO OIBILIOI0, HIXK Y JOPOCIHX, IO BKa3yl0 Ha 3HIKEHY €KOHOMIYHICTh LBOT'O MPOLECY.
e obymoBieHO Oinbuumu nompedamu Oimeil 6 KUCHI, NONCUBHUX PEUOBUHAX, A MAKOIC NIOBUUYEHOIO
YYMAUBICMIO IXHIX MKAHUH 00 6MIcm)y NPOOYKMIE KIIMuHHO20 Memabonizmy B TKaHmHax. Came TOMY
OpTraHi3M BHTpayae HaJIMipHi 3ycHIIsl Ha poOOTy CUCTEMH KPOBOOOITY, BOAHOYAC MIATPUMYIOUH il BUCOKY
HaIIMHICTD.




