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®YHKII JIM®ATAYHOI CHCTEMM.

JlimpaTtryHa cucTeMa € 4aCTUHOIO CYJJMHHOI CUCTEMH 1 € HIOU JJOJIATKOBUM PYCIIOM
BEHO3HOI CUCTEMU.

o miMpatuaHoi cucTeMu HalexaTh JiMbaTHdHI Kamuisipu, JiM(aTudHl CyJAUHH,
nimparuyHi cToBOYpH, JiMbaTHIHI TPOTOKH 1 JiMbaTuyHi By3iau. Bci BOHH HanmoOBHEH1
nimporo.

OyHKIiT TIMPATUIHOT CUCTEMU:

1) oumncHa: miM(paTHYHI KAMISAPH OYHMINYIOTh TKAHWHU BiJl MPOAYKTIB, 5SKI HE MOXYTh
NPOHUKHYTH B KPOBOHOCHI Kamuisipd (BHCOKO MOJIEKYJSIpHI OLIKH, YYKOPITHI
YaCTUHH, 3pYHHOBaHI1 KIIITUHH);

2) eBaKyaTOpHA: Ili YaCTUHH €BAKYIOIOTHCS B TIM(DATUUHI CyTUHH, SIKI TPOXOASTH Yepe3
JimMdaTHYHI BY3H;

3) Oap'epHa: B niM(oBy3JIaX YACTHHA IIUX PEUOBHH 3aTPUMYETHCS, BII(DUTETPOBYETHCS.
JlimpaTtnyHi By3TM € aKTUBHUM O10J0TIYHUM (UIBTPOM, 1€ 3aTPUYIOTHCA 1
3HEMIKOKYIOThCS TPUOIN3HO 90% BCIX 4y KOPITHUX YACTOK;

4) iMyHO3aXHCHA: IPOAYKYIOThCS JTIMGBOIKTH 1 aHTHTINIA;

5) nenonyroua: B JiM(DaTHYHKMX By3JIaX MOXKE JCIMOHYBaTHCS JdiMda;

6) mimdoyTBOpIOIOYA.

1. BYAOBA JIM®ATUYHUX KAIIJVIAPIB, CYAUH I BY3JIIB.

JlimbatrnyHi Kaniisgpu — 1€ TOYaTKOBa JIaHKa JIiM(paTUIHoi cuctemu.. Bonu € y Bcix
opra”ax 1 TKaHMHaX JIIOJICBKOT'O Tija KpiM TOJIOBHOTO 1 CIUHHOTO MO3KY, iX 00OJIOHOK,
OYHOro s0Jiyka 1 JESIKMX IHIIUX OpraHiB. BoHM MaroTh OUIBIIUM J1aMeTp, HIXK
KpOBOHOCHI Kamuisipy — 10 0,2 mm, OokoBi Bun'suyBaHHs. CTIHKH JIM(paTUIHHUX
KanuiapiB moOynoBaHi 3 | miapy eHaoTemalbHUX KIITHH 1 HE MaloTh Oa3alibHOl
MeMOpaHu. Mix eHJI0TeTlaJbHUMH KIITUHAU € MIUIMHY, 1[0 A0CITatoTh 12 MM, uepes
AK1 B TIM(aTUIHI Kaniispy 3 TKAHWH MOXYTh MMPOHUKATH BITHOCHO KPYITHI YaCTUHKH.

JlimpaTuuHi CyIUHU YTBOPIOIOTHCS BiJ 37UTTA KaniasapiB. CTIHKH JTiMpaTHUHUX
CYyIMH OLIBII TOBCTI, HIX CTIHKH JIM(GAaTUYHUX KamuUIApiB 1 MICTATH KJIAMaHU, SKi

PEryiIoI0Th NMPOTiKaHHA JiMbu B 1 HampsMKY: BiJ nepudepii B CTOpOHY JTiM(paTHIHUX



BY3JIiB, CTOBOYpiB 1 mpoTik. [piOHi nmiMdaTuyHi CyiuHU € Oe3M'SI30BUMU: iX CTIHKA
CKJIQJAEThC 3 WIapy €HAOTENlalbHUX KJIITHH 1 TOHKOI CIIOTYYHOTKaHUHHOI OOOJIOHKH.
CTiHKM KpyNHIUX JTiMQAaTUYHUX CYAWH MICTATh 1€ W M'S30By 00ONOHKY. Mix
PO3MIIIIEHUMHU TIOPYY JIM(PATHUHUMH CYAMHAMU € YUCIEHI aHACTOMO3H, SIKI CIIPUSIOThH
pPyxy JiM}H 1 IETTIOHYBAHHIO PiIUHHU.

Bes nimda, o mporikae mo niMpaTHYHUX CyIMHAX J0 MPOTOK,ITPOXOJUTH Yepe3
mimparuani By3nu. Lle ayke BaxkiIuBI CTPYKTYPH, SKi BiAGUIBTPOBYIOTH UYXKOPIiIHI
YaCTUHKH 1 3HUIIYIOTH iX. [lepeBaxHo JiM@paTH4HI By3IU PO3MILIYIOTHCS IpynaMu 3 2 1
OuTbIIe BY3JIB (4acoM JI0 JEKUIBKOX JECATKIB, SIK, HANpPUKIAI, y maxoBux — 12-45,
BEpXHIX OpmkoBUX — 66-104, maxBuuaHUX — 4-20).

JlimdpaTtuuHi By31u — 1€ CTpyKTypu 6060monioHoi ¢hopmu, posmipom 0,5-50 mm .
Oinb1IIe.

Koxnuit nimpatuanuii By30J1 330BHI BKPUTUH CIIOTYYHOTKAHWHHOIO KAICyJIOK0, Bl
AKOi BCEpeAMHY OpraHa BiIXOASATh TOHKI TMepekiIaauHku (Tpabekynu). Mixk
TpabeKylaMi 3HAXOJUTbCS PETUKYJISpHA CTPOMa, YTBOPEHA PETUKYISIPHUMU
BOJIOKHAMH, sIK1 (DOPMYIOTH CITKY.

VY nernsx 1i€l CITKU pO3MIILYIOThCS KIITUHU TIM(OiNHOT TKaHUHU. Y JiMpaTUIHUR
By30:1 JiM(pa moTparisie depe3 2-4 MpUHOCHI JiMpaTUIHI CYAWHU, a BUHOCUTHCA -2
BUHOCHUMH JIM(paTndHUMH cyAauHamu. BuHocHiI niMpaTudHi CyIWHU BUXOIATH 3
JTiMpaTHYHOTO By3ja B MICIII, /1€ By30Jl Ma€ HEBEJIUKY 3arinbuny — Bopota. JlimpoingHa
TKaHWHA MICTUTh KIITHHU JIIMQOLHTH, SIKi 3 Hel MepexoasaTh y KPOB'sIHE PyClIO yepes
CTIHKA KPOBOHOCHHX CY/HH, SIKI MICTSTBCS Y TIM(aTUIHOMY BY3IIL.

[Ipu mpoxmmkeHHi dimbu dYeped TiMPaTUYHUN By307d B METISIX 1€l CITKH
3aTPUMYIOThCS UYYKOPIJHI YACTHUHU, Kl MOTpanuiu B JiMQy 3 TKaHuH. JlimdaTtuuHi
BY3JIH YTBOPIOIOTH 0inist 50 rpym. IX mopinsgioTh Ha cOMAaTUYHI, HYTPSAHI i 3MilIaHi.

Jlimpa Big KOKHOI YACTUHM TUIAa MOUIILIA Yepe3 JiM(paTUdH1 BY3JIH 1 30Upa€eThCs y
aimdaTryaHi cToBOYpH 1 MPOTOKHU. € 1Bl JiM(paTUIHI TPOTOKHU: TIpaBa 1 rpyaHa.

I'pynna mimdaTidHa mpoToka 30upae KpoB Bifl ¥4 Tija: BiJ HIDKHBOT IOJIOBUHH TiJIa,
JBO1 TOJIOBUHU TOJIOBH, Ui, TPYIHOT KIITKUA 1 PO3MIMIEHUX TYT OPTraHiB 1 BiJ JIiBOi

pyKH.



[IpaBa mimdarnuna nporoka 30upae nimdy Big Y4 Tina JOJWHM: B TOpaBoOi
MOJIOBUHHU T'OJIOBH, IIHi, TPYJHOT KIITKH 1 PO3MIIIEHUX TYT OPTaHiB Ta BIJ IPABOI PYKH.

JlimdpaTruHa IPOTOKA YTBOPIOETHCSA BiJl 3MUTTS JiM(ATUIHUX CTOBOYPIB.

Haiikpymaimumu giMbaTtnaHuMA CTOBOYpaMU €: JTIBUH 1 TpaBUi SPEMHUN, Ta JIIBUI
1 IpaBUM I IKITIOYHNYHI.

SApemHui ctoBOypu 30UparoTh JIiMQy BiJ TOJIOBU 1 MIHI, MIAKIIOYHYHI — BIJ] BEPXHIX
KIHI[IBOK.

[To nmiBoMy 1 mpaBoMy OpOHXOCEPEIHBOCTIHHUX CTOBOypax BiATiKae yimda BiT
OprasiB IrpyAHOI MOPOKHUHHU.

[Tonepekosi (JiMpaTHuHi) CTOBOYpH 30MpatoTh JIIMQY BiJl HUKHIX KIHIIBOK.

Jlimpa Big opraHiB uYepeBHOI MOPOXHWUHU BMAJa€ B IMONEPEKOBI CTOBOypu abo
6e3nocepeHbO B MOYATOK IPYAHOI IPOTOKH.

JlimdaTruHi TPOTOKHU BNAAAIOTh Y JIIBUM 1 IPaBHil BEHO3HI KYTH.

2. BAKOHOMIPHOCTI POSMIIHEHHSA JIIM®ATUYHUX CYAUH 1
BY3JIIB

1. B nimdaruuHiii cucteMi jgiMda Tede B OUIBIINA YacTUHI Ti1a (B TyJayOl 1 KiHI[IBKaX)
NOPOTHU CUJIM TSKIHHS 1 TOMY, SIK 1 B BEHAX, MMOBUIbHILIE HIXK y apTepisix. banaHc kpoBi
B CEpLi JOCATAETHCS TUM, 110 BEHO3HE PYCIIO JOTOBHIOETHCS TIM(PaTHUHUM.

2. € ruboki 1 moBepxHeBi JiMbaTuyHi cynnHu. BoHM MANATaIOTh TUM K€ 3aKOHAM, 110
1 BEHH 1 apTepii, sIKI HUMU CYIIPOBOJKYIOTHCS, PO3MIIIECHI TOPST 3 KPOBOHOCHUMU
cynunamu. [loBepxHesi dimbaTtuyHi cyauHu GOpMYyIOThCA 3 JTIMGPATUIHUX KaIIspiB
IIKIPY 1 MIAMKIPHOT KJIITKOBUHHU 1 PO3MIIIYIOTHCS MOOIU3Y MIAIIKIPHUX BEH.

3. B pyxomux micigx Tija, mooiusy cyrioois, JiMPaTUUHI CYAUHU PO3TaLYyKYIOThCS 1
3HOBY 3'€JTHYIOTBhCSI, YTBOPIOIOUM KOJaTe€pajdbHI NUIAXH, SKI 3a0e3MeuyoTh
HENEPEPBHICTh MPOTIKAHHS JIM(PU OpHU 3MiHI NOJOXKEHHS Tia, HaBIThb KOJIU MpPH
3rMHAHHI Y4 PO3TMHAHHI B CYIJI00ax OKpeMi JiM(aTHYHI CYIMHU EPETUCKAIOTHCS.

4. JlimpaTuuHi BY3JIM COMATHUYHI PO3MIIIYIOTBCA B PYXOMHUX MICISIX (Ha 3THHANbHIN

MOBEPXHI CyrI00iB), o cupusie pyxy JiMmdpu. Hampuknaa, B maxBoBiid sSMII 1 JIIKTI, B



NaxBUHHIN JUISHII, B MIJKOJIHHUX SIMKaxX, B ITUHHOMY 1 MOINEPEKOBOMY BIJJILIAX
XxpeoTa.

BicuepanpHi aiM(paTuyH1 By3J1 J€XaTh OIS BOPIT OPraHiB.

Haii6inpur rpynu giM¢paTHUHUX BY3JIB 11€ TaKi:

Ha HIDKHIN KIHIIBIHI — OIIKOJIIHHI 1 TaXBUHHI;

Ha BEPXHIM KIHIIIBI[I — JIIKTHOBI 1 TaXBOBI;

HA TOJOBI 1 ImMi — TIOTWIWYHI, 3aBYIIHI, MPHUBYIIHI, 3arJIOTKOBi, JIMIIEBI,

1 THAYKHBOIIEIIEIHI 1 M AO0PIIHI.
JlimpaTuyHi BY3/IM pO3TaIllOBaHl TaKOXX B IMOPOXKHUHI Ta3a 1 Ha MOro CTIHKax, B

YepeBHil Ta rpyIHINA MOPOKHUHAX 1 HA IX CTIHKAaX.

4.0PTAHU KPOBOTBOPEHHS TA IMYHHOI CUCTEMM.

OpranoM KpOBOTBOPEHHS Yy JIIOJAMHUA € YEPBOHUM KICTKOBHM MO30K, AKHH Yy
JIOPOCIIOl JTFOJJUHU MICTUTHCS B TyO4acCTiii peUOBHHI IIOCKUX KICTOK, B TijaxX XpeOiliB, B
emigizax TpyOUacTUX KICTOK, B KICTKaXx 3aIl’sCTKa 1 3ariecHa.

YepBoHU KICTKOBUNA MO30K CKJIQJA€ThCS 3 PETUKYJISAPHOI TKAHUHHU 1 CTOBOYPOBHX
KpOBOTBOpHUX KJITHH. CTOBOYpOBI1 KIITHHU OaraTokpaTHO AasAThes (1o 100 pasis), B
pe3ysbTaTi 40ro yTBOPIOKOTH CaMOMIATPUMYBaHY TOMYJIALi0. B KicTKOBOMY MO3KY 3
CTOBOYPOBMX KJITUH ULUISIXOM CKJIQJHMX [E€PETBOPEHb YTBOPIOIOTHCS (HOpMEHH]
€JIEMEHTH KpPOB1 — €pUTPOLIUTH, JEHKOLUUTH 1 TPOMOOLMTH 1 MOCTYNAKOTh y KPOB'sIHE
pyciio. 3 CTOBOYpPOBUX KJITHH YTBOPIOIOTHCS TaKOX KIITUHU IMYHOI CHCTEMH:
TIMGOLNTH 1 TUIa3MOLIUTH, SIKI TOTPAIUIAIOTH Y KEPOB, a OTIM — B JiMQYy.

Jlo iMyHOI cucTeMH HajeXaTh OpraHd 1 TKAHMHHU, 110 3a0€3MeuyoTh 3aXUCT
Oprai3My BiJl 4y>KOPIJHUX KJIITHUH 1 pEYOBHH, SIKI OTPAITMIM 330BHI a00 YTBOPWINCH B
oprani3mi. Ile Taki opranu:
® YEPBPHUM KICTKOBUI MO3OK;

e 3arpy/JuHHA 327032 (TUMYC);
e JimMbaTUYHI BY3JIH;

e ceJIe3lHKa;



e CKym4eHHs JIMQOITHOI TKAaHMHU B CTIHKaX TMOPOXHUCTUX OpPraHiB TpPaBHOI 1
JIUXAJbHOT cUCTEeM (MUTAQIUHU, JTIM(OIIHI BY3JIMKH YEpBOIMOAIOHOIO BIAPOCTKA 1
KJIyOOBOI KHMILIKH 1 TOOANMHOKI JTiM(OIAHI BY3TUKH).

Bei mi opranu MICTATH JIMQOIIHY TKAaHHMHY, KIITHUHH $KOI 1 3a0e31e4yroTh
IMYHImem.

3a ¢yHKIIEIO BCi OpraHd IMyHOi CHUCTEMH TMOAUIAIOTh Ha IEHTPaIbHI 1
nepudepuyHi.

Jlo 1eHTpanbHUX OpraHiB IMYHHOI CHCTEMHU BIIHOCATH 3arpyAuHHY 3aj103y alo
TuMyc. B Hill 13 CTOBOYpPOBHMX TKaHHUH, SKI YTBOPWJIMCh B KICTKOBOMY MO3KY,
J03p1BaIOTh TUMYC-3aIeXH1 TiIMporuTu — T-miMdoruTy.

VY nTaxiB 1€ OJUH IEHTPaJbHUU OpraH IMYHHOI CUCTeMU — cyMmka Pabpiuiyca
(bursa). VY nromuHU MOXKIMBUM aHAJIOIOM IIHOTO OpraHy BBaKalOTh YEPBOHUUN
KICTKOBUA MO30K, a 3a JeIKUMH JaHUMH 1 JiMpOigHi BY3IHMKH ((HOMIKYIHN)
4epBOIMOAIOHOTO BIAPOCTKA 1 KiIyOOBOi KuMIIKM. B 1mx opranax mo3piBarOTh
OypcazanexHi JiMponuT — Tak 3BaHl B-mimdonutu. B- 1 T-nmimdoruru 3 KpoB'to

PO3HOCATHCS 10 nepugepuyHux opeanis iMyHoi cucmemu:

® MUTJAINH;

e JiM(paTUYHUX BY3JIIB B CTIHKAX MOPOXKHUCTUX OPTaHiB 1 AUXaJIbHOI CHCTEM;

® CeJIE31HKHU.

Opranu IMyHOI CHUCTEMHU PO3MIIIEHI B TLIl JIIOAWMHM HE O€3/1aJHO, a B TMEBHUX
MICIISIX: Ha MEXI CEpEIOBHUII TOCEICHHS MIKPOQUIOpH, B AUITHKAX MOXIJIMBOTO
BTOPTHEHHSA B OPraHi3M 4YYXOpITHUX YTBOPIB. TyT (hopMyrOThCS HIOM TPHUKOPIOHHI
OXOpPOHHI 30HU: PUIBTPH, SIKI MICTATH AIM(POIAHY TKaHUHY. Tak, MUTJAIMHA OTOYYIOTh
MOYATKOB1 BIJIJIJIM TPABHOTO KaHANy 1 JUXaJIbHUX HUISX1B. BOHM yTBOPIOIOTH TYT Tak
3BaHe JiMdoinae kibile [Tuporosa-Bansaeiiepa.

JlimboigHi BY3/IHKK PO3MIIIEH]I B PI3HUX BIIJIUIaX TPABHOTO KaHANy 1 AUXaJbHUX
IUISIX1B, /e BUKOHYIOTh IMyHHHUM HArjsij] 3a BMICTOM TPaBHOTO KaHATY 1 MOBITPSIM.

i mimdoinH1 BY3IMKH pO3TaIlOBaHl Y CIW30BIHA OOOJIOHII 1 B MiJACIM30BIM OCHOBI
MOPOXHUCTUX OpraHiB. Oco0auMBO OaraTo iX CKym4eHO B 4EpPBOMOAIOHOMY BiJIPOCTKY

(amengukci) — go 600-800 y miterr 1 miamiTkiB. Ile Tak 3BaHi rpymnoBi JiMdOiTHI



BY3JIMKHU. ['pynu nimMpoiTHUX BY3IUKIB a00 aim@oioni oisawku (IeHepoBl) po3TalioBaHi

B TOHKIM KHIIIIi, 30KpeMa Ha i1 KiHLI — B KJIyOoBii kumii. Haiibinpina ixHs KUIbKICTh

(33-80) Takox criocTepiraeTbCst y IiTeH 1 MAIITKIB. 3 BIKOM KUIBKICTB X 3MEHITYETHCH.
[Toonuuoki nmimdoinai By3auku (Qpamikylid) € B CTIHKAax TJIOTKH, CTPaBOXO[a,

IIUTYHKA, TOHKOT KUIITKHA, TOBCTOI KUIITKH, YXOBYHOT'O MIXypa, TOPTaHi, Tpaxei, OpOHXIB.

Mueodanunu — s3uKOBa, TJIOTKOBA, MIAHEOIHHI 1 TPpyOHI PO3TamIOBaHI B JUISHIN

KOpeHs si3UKa 31Ba 1 HOCOBOI YacTUHU TJIOTKH. BoHu yTBOpeHi nudy3HUMU
CKYITYEHHSAMU JTIMGPOIAHOI TKAHUHU, B K1 MICTSATHCS HEBEIUKI TIM(OiTHI BY3JIUKH.

BaxnuBuM opraHom iMmyHoreHesy € cenesinka. Cenesinka po3MillleHa B YepeBHIN
MOPOKHUHI B JIIBOMY HiApeOeppi; BepxHIM ii kpaid mpoekTyerbcs Ha piBHl 10-11
IpyIHUX XpeOIiB, HIKHIM — 1-2 momepekoBux XpeOuiB. Po3pizHAOTH 2 mMOBepXHi
CeJNe31HKH:

e riadgparmMaibHy — BUITYKIY;

® BICIEpaTbHY — YBITHYTY.

Ha BicuepanpHiii MOBEpXHiI CENE3IHKA € BOPOTa — MICIe MPOHUKHEHHS CYAWH 1
HEpBIB. 330BHI Celie3lHKa BKPUTA OYEPEBUHOIO, T OYEPEBHHOIO pPO3MIIIEHA
CIIOJTYYHOTKaHMHHA KaIlCyJia, M0 MICTUTh €1aCTHYHI 1 II1aJKOM'130B1 BOJIOKHA. 3aBISIKH
iM cene3iHka MOXe 3MIHIOBaTH CBiii 00'eM. Bij kamncynu B cepeiuHy opraHa BiIXOJsTh
nepexyauau (TpabeKyu), MK SKUMHU PO3MIIIAETHCS OCHOBHA TKaHWHA CEJIC31HKHU — 1i
nopeHxiMa (mynbna). BoHa MicTUTh BKIIFOUEHHS JTIM(OIAHOI TKAHUHHU, JI€ J103PIBAIOTH
nimpouuTu. B cenesinii Bi10yBaeTbCs TAKOXK PYWHYBAHHS CTApUX €PUTPOLIMTIB.

Kpim TOro, 3aBisku HasgBHOCTI Ma3zyX 1 C(QIHKTEpIB B apTepiojiax 1 BEHYJAX
CEeNe3yHKH MOKE JCTOHYBATHCh BeNWKa KUIBKICTh KpOBI, sIKa MpU MOTpedl MOxke
BUKHUIATHCH Y KPOB'sTHE pyCIo (TIPH CKOPOYCHHI TTIAJKUX M'S31B KAICyJiu 1 TpabeKyi).

3aragpHa Maca OpraHiB IMyHOI CHUCTEMHU B OpraHi3Mi JoauHu (0e3 KiCTKOBOTO

2 . . :
MO3KY) CTaHOBHTH 1,5-2 Kkr, 11e mpubau3Ho 107" niMdoiqHuX KIITHH.
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