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Hame temo mpumepHo Ha 1/6 coctout wu3
MEXKJIETOYHOTO TIPOCTPAaHCTBA (MHTEPCTHIIHS).
DTO  NOPOCTPAHCTBO  3AMOJHEHO  TBEPJBIMU
AIIEMEHTAMHA W TKAaHEBOM (MHTEPCTUIIHATIBHON)
KUJKOCThI0. TepMHH MHTEPCTHUIIMM, KaK 1 MHOTHE
Apyrue B MEAUIIMHE, HWMEET  JIaTUHCKOE
npoucxoxkaeHue, — interstitium mepeBomurcs ¢
JaTBIHA KaK «IIPOMEKYTOK.

Jlumpa 1o cBOeM CcyTM — 3TO TKaHEBas
KUJIKOCTh, TOCTYNHBINAA B JUMOATHYCCKUN
KaImuJuIsp. JIumparuueckue KAl IS PbI
IPEICTABIISAIOT CO00H MUKPOCKOIIMYECKUE TPYOKH
C 3aKpbITBIMK KOHIIaMHU, OepyIiue Hayajio B
MHTEPCTUIIMATLHOM MPOCTPAHCTBE OOJBIIMHCTBA
TkaHel. Takum oOpa3oM, oOpa3oBaHHE JUM(bI
3aBUCUT OT 00pa30BaHUsI TKAHEBOM JKUKOCTH.




Pabora nuM@aruyeckom CHCTEMBI OCYIIECTBISIETCA MPEUMYIIECTBEHHO 3a CYET

TMMQbI — OECIBETHOM >XHUJKOCTH, COCTOSIIEH M3 BOJIbl, HMMYHHBIX KJIE€TOK M NPUMECH
XUMHUYECKUX DIIEMEHTOB.

JIlumba 3p0poBoro yenoBeka Ha 95% cocroutr u3 Boabl MU Ha 9% — U3 OECINKOB,
MU HEPATbHBIX COJIEH, XKUPOB, TITFOKO3bI (caxapa), KJICTOYHBIX MIPOAYKTOB

KA3ZHEAECATEIIBHOCTA U KJIETOK HUMMYHHON CUCTEMBI.

Ha coctaB mum@bl BIMAET COCTOSHUE 30POBbA M 00pa3 KWU3HU YEJIOBEKA. CKOJBKO
KUJIKOCTA OH MbET, KaKUM IPOAYKTaM IMTaHUS OTHAET NpeAnodYTeHue, JI0CTaTOYHO JIU
ABUraeTcs, He oosieer M. Tak, auM@a MOKET CTAHOBUTHCSA I'YIIE, €CIM YEIOBEK MaJIO MbET,
WJINA 3aCTAuBaThCS, €CIU OH MAJiO JBUTACTCS.

Eciu roBoputh 0 cocTaBe JUM®bI, TO B HEMl CTAHOBUTCS OOJIbIIIE MMMYHHBIX KJIETOK,
€ClIM Yy YEJIOBEKa €CTh KaKHe-TO HMH(EKIMOHHBbIC 3a0oieBaHMs. IIpy HEMH(EKIIMOHHBIX
3a00JI€BaHUAX KOHIICHTpAIKs JUM(POILIMTOB, HAIPOTHUB, CHUKACTCHI.

JIlumda cUHTE3UPYyETCs B TKAHSAX CaMbIX Pa3HbIX OPraHOB. JIETKUX, MEYECHHU, CEIC3EHKH,
KOCTEH, KUIIICYHUKA.



JIumparrnueckas cucteMa — CJI0KHasl CeTh OPraHOB U COEIMHSIONIUX UX cocynoB. OHa
OXBaThIBACT IPAKTUYECKU BCE TKAHU B TEJIE YEJIOBEKA, B TOM YHCJIE U 000JOYKH I'OJIOBHOIO
MO3ra.

OnHa W3 TIIaBHBIX (DYHKIUM CUCTEMbl — 3alIMTA. JIUM(ATHUYECKHUE OPraHbl U COCYIbI
coOHparoT U 00€3BPEKMBAIOT IIOMNANAIOIIUE B OPraHU3M TOKCHHBI, MHPEKIIMHU, a TaKKE
«BBLIABJIMBAIOT» MYTHPOBABIIME 3JIOKAYECTBEHHBIC KJICTKH.

Emé ongHa BaxkHasi (DYHKIHUS — TPAHCHOPT BemlecTB. Eciayd B TKaHSIX CKONMIMCH
M3JIUIIKK KUJIKOCTA W HOPOAYKTHI OOMeHa (O€IKH, COJIM, TOKCHUHBI), JTUM(DATHAUYECKUE
COCYAbl COOMPAIOT UX M BO3BPAIIAIOT B KPOBEHOCHYIO CUCTEMY.

B nmuMdaTtnyeckoil cucteMe MpOUCXOJUT YacTh KPOBETBOPEHMS — B HE 00pa3yrOTCs
M CO3PEBAIOT O€ible KPOBSHBIC KJIETKH JUM@OIUMTHI, KOTOPbIE IOMOTalOT OPraHU3MY
3alUIIATHCS OT NATOIECHOB.

Jlumparnyeckas cuCTEMa y4YacTBYeT M B NHINEBAPEHHUH. IIOMOTAET OPraHu3My
yCBaWBarh KUpbI. llomamars HampsiMyr0 B KPOBb, KaK JIPYTHE€ IMUTATEIbHBIE 3JIEMEHTHI,
KUPBI HE MOTYT, IOTOMY YTO HE PAacCTBOPSIOTCA B BojAe. [lo3TOMy OHM CHayasia coOuparorcs
B XWJIE3bl — JIMM(PATUYECKUE COCYIBI, a 3aTEM C JIUMM(OU TOCTABIISIOTCS B KPOBb.



NnmdounTbl — KITETKMN MUMMYHHOW CUCTEMBbI, npeacrasnawowmne cobon
pa3HOBUAHOCTb 1IEMKOUMUTOB rpynnbl arpaHynounToB. JInMdounTbl — rriaBHble KIETKU UMMYHHOW cucTeMbl. OHU
obecneuymBaloT ymMopanbHbIi  UMMYHUTET (BblpabOTKy aHTUTESN), KNETOYHbIM UMMYHWUTET (KOHTaAKTHOE
B3aMMOOENCTBUE C KNETKAMM-KEPTBAMM), a TaKXKe PerynupyroT 4esaTenbHOCTb KNETOK Apyrux TMnoBs. B opraHname
B3pocroro 4Yenoseka 25—40% Bcex nemkoumMToB KpoBu coctaBnaoT numdountbl (500—1500 knetok B 1 MKn), y
aeten gong aTux knetok pasHa 50%.

Mo Mopdhonormyecknm rnpmuaHakam BblAENAKOT ABa TMna NMM@ounToB: bonbLlume rpaHynsipHble MMMAOoUMnTbI
(yawe Bcero umu asnsaTca NK-KNETKN unn, 3HauYMTeNbHO pexe, 9TO aKTUBHO AeNsLnecs KNneTkm nmmgpongHoro
paga — numdobracTtel U UMMYyHOBNAcTbI) U Manble numdouunTbl (T- n B-kneTkn).

[1o dyHKUMOHAaNbHBbIM NpU3HaKam pasnuyaroT Tpy Tuna numdounTos: B-knetku, T-knetkn, NK-kneTku.

- B-numdountel, mnnv B-KNEeTKW, pacrno3HaloT 4YyXepoaHble CTPYKTYpbl (QHTUrEHbl), BblipabaTtbiBasi Npu 3TOM
cneundunyeckne aHturena (6enkoBble MOSEKYIIbl, HanNpPaBieHHbIE NPOTUB KOHKPETHbLIX YyXXEPOAHbIX CTPYKTYP).

- T-nuvdountsbl, wnn __T-kKNEeTKN, BKIYalwT B cebs uuTtoTokcndeckne T-numdoumntbl, T-xennepbl, T-
perynaropbl. LlutoTtokcmnyeckme T-nMMAOUNTLIBBINOSTHAKT KUMNEpHble MYyHKUMK, T-xennepbl akTUBMPYHT U
HanpaBfsAlOT UMMYHHbLIW OTBET, a T-perynaropbl TOPMO3AT U3MULLHUA UMMYHHbIW OTBET.

- NK-nuMdoumnTbl CNOCOOHbI YHUYTOXAaTb KNETKU, Npu3HaBaeMble OpPraHM3MOM reHeTUYECKU-YYXXEPOLAHbIMU UMK
noTepsiBLUME OTNIMYNTESNbHbIE MPU3HAKU «CcBOEroy (6e3 y4éta aHTUreHHom cneunduyHoOCTN).

CopepxaHune T-numcountoB B KpoBu coctaBnaetr 65—80% ot obwero uducna numdounTtoB, B-
numdcountoB — 8—20%, NK-numdouuntoB — 5—20%



https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D0%BA%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D1%80%D0%B0%D0%BD%D1%83%D0%BB%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%BC%D0%BE%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BC%D0%BC%D1%83%D0%BD%D0%B8%D1%82%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BA%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/B-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D0%B3%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/T-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D1%82%D0%BE%D0%BA%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%A2-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/T-%D1%85%D0%B5%D0%BB%D0%BF%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%A2-%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%A2-%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%82%D0%BE%D1%82%D0%BE%D0%BA%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%A2-%D0%BB%D0%B8%D0%BC%D1%84%D0%BE%D1%86%D0%B8%D1%82%D1%8B
https://ru.wikipedia.org/wiki/T-%D1%85%D0%B5%D0%BB%D0%BF%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BC%D1%83%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%82%D0%B2%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B5_%D0%A2-%D0%BA%D0%BB%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BA%D0%B8%D0%BB%D0%BB%D0%B5%D1%80%D1%8B
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TkaneBas XMIAKOCTb 0Opa3zyeTcs 3a CYET TOIrOo, 4TO (PUIbTpamus W3 IIa3Mbl KPOBHU
OOBIYHO IPEBHIIIACT peadcopO1HIo. To €CTh TOK KPOBHU JOCTABIAET KUIKOCTh B TKaHU, TIC
OHA ¥ CTAHOBUTCS MHTEPCTUIIMATIBHOMN KHUIKOCTHIO.

HakoruieHue KUIKOCTM B HMHTEPCTULIMUA YBEIUYUBACT TUAPOCTATUUYECKOE JIABJICHUE,
KOTOPOE IEPEMENIACT YaCTh TKAHEBOM JKUJIKOCTH B JUM(PaTHUYECKUE KAMWLIISIPBI, 00pa3ys

M@y .

B kxoHeuHOM wuTOre ammda BO3BpAIIACTCS B KPOBb, HECI C COOOM OCIKH, KOTOPbIE
OJlaroyiapsi CBOMM HE3HAUUTEIbHBIM pa3MepaM IPOUJIM CKBO3b CTEHKH KPOBEHOCHBIX
kanwsapoB. Ha cBoem myTtn numM@a mpoxogut yepe3 JIUMQPATUYECKUE Y3JIbl — OpPraHbl
UMMYHHOH CHCTEMBI, B KOTOPBIX IIPOBOJAMTCS (DUIBTpAIMS IOTECHIUAILHO BPEIHBIX
YaCTHIl U YCTPAHSIOTCS ITaTOTCHBI.
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[IogoOHO peke, TuM@aTUYeCcKas CUCTEMa HAYMHAETCS C €JBa 3aMETHBIX PYYEHKOB —
KaOWUISIPOB, KOTOPbIE 3aTe€éM COOHMpPAlOTCs B COCYIbl M TPAHCIOPTUPYIOT UMY
K IIpoToKaM. 110 HUM OHa BagaeT B MOTOK BEHO3HOW KPOBH.

CreHKH JuM@aTHYeCKUX KANMJUIAPOB HACTOJBKO TOHKHE, 4YTO XKHUJIKOCTH JIETKO
IPOHMKAET 4Yepe3 HHUX U Jajiee ABWXKETCA II0 OopraHu3mMy B cocraBe JuM@bl. OHH
IIPOHM3BIBAIOT OOJBIIIMHCTBO TKAHEH B OPraHU3ME M OTBOJST M3 HUX JIMIIHIOKW KUJIKOCTb,
OCTaTKH KJIETOK, BPEIOHOCHBIE MUKPOOPTaHU3Mbl — BCE, UTO YKE HE HYKHO WM MOXKET

HAHECTU BPE/.



HET HACOCA

e ™ et t—— . ———t

rMAAKUE MUOLIMUTDI

COKPALLEHME
CKENETHbIX MbILUL

KNAMAHDbI

CreHku JIMM(]PaTUYECKUX COCYAOB aHAJIOTUYHBI CTEHKAM BEH, HO
ToHbIIe. Kak 1 HeKoTOphie nepudepruyecKiue BEHbI,
TuM@aTUYECKUe COCYIbl UMEIOT KJallaHbl, KOTOPHIE TOMOTAIOT
NpeAOTBPATUTh OOPATHBINA TOK JTUMHI.

NMPOTOKU
T
CTBObI
"

cocvyibl
?
KAMUNNSIPLbI




XOoTs ToNaJlaHue KUAKOCTH B JUM(pATUYECKHE KallWUISIPbl  0OYCJIOBJICHO
TMJPOCTAaTUYECKUM JIaBIICHHEM, €ro HEJ0CTAaTOYHO, 4YTOOBI OOECIICUYMTh JABUKCHHUE
maM@el 1o JuMdarudeckum  cocyaam. Ilepememienne nmM@bl  00eceYHMBAETCS
MBIIIIEYHON ACSITEIbHOCTBIO.

Cokpaiaromnmecss CKEJISTHbIE  MBIIIILI  CKUMAKOT CTEHKH  JTUM(ATHYSCKUX
COCY/IOB. 310 CoKUMaloIIee BO3JICHICTBUE 3aCTaBIsICT My
nepememarbcs. JluMmdarndeckue Ccocyabl HMMEIOT KjalaHbl, IIPeI0TBpallarolImne
OOpaTHBIM TOK, MO3TOMY JuM@da MOXKET JBUraTbCsd TOIBKO K coOuparelbHbIM
npoTtokaM. IToMHMO 3TOro, B KPYHHBIX JUM(MATHYSCKUX IPOTOKAX JBHKEHHE JUMQbI
MOAACPKUBACTCSI PUTMHUYHBIMHU COKPAIICHUSMHM TJIaJIKUX MBIIIII] CTEHOK COCY/OB.
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JIumbaTnyeckre CTBOJIBI PACIIOI0KEHBI B OSCHUIIE, Y OCHOBAHUS IOJIOBBI, B 00JIACTH
KJIIOYMIIBI U B OpIOIIHOM I0JIOCTH. B HHMX aum@a coOupaeTcss mociae IpOXOxKIACHHS
auM@oy3a0B. CTBOJIOB BCErO0 HECKOJBKO: TPYAHOM JMM@MATHYECKUM CTBOJ OTBOIUT
UM}y U3 HIDKHUX KOHEUHOCTEH, OPIOIITHOM U IPYAHOM MOJ0CTH, TUM(ATHYECCKUA CTBOJI
IIpaBOM MOJIOBHHBI T€jla OTBEYACT 3a MPaBYH MOJOBHHY TIOJIOBBI, IIE€H, TPYAU U PYKH,
a JIEBBI — 32 CHMMETPHUYHBIE 00JIaCTH CJICBA.

Jlanmee nmuM@daTryecKkrue CTBOJIbI OOBEAUHSIIOTCS B JUMGpaTHyeckue NpoToku. X Bcero
JABa. JICBbIM W mNpaBbld. JIeBbIM cOOMpaeT JaBE TPETHU BCEM JTUM(PBI — OTBOIUT
€€ OT HUYKHUX KOHEYHOCTEH, JIEBOM PYKH, IIIEU U JIEBOU YaCTU TOJOBBI U Tpyau. [1paBeiu
cooupaet aTuMQy OT IIPaBOM YaCTH IPY/IH, TOJIOBBI U PYKH.

[lonagas B BE€HO3HOE pycio, JuM@pa CMEIIMBACTCS C KPOBBIO M CICAYET K ITOYKaM
Y IICYCHU JJIS JaJdbHEeUIen puibTrpayy U OYUCTKH.



3a7eiCTBOBAaHO TakKe M AbIxaHHe. Bo BpeMs Bgoxa B I'pyJHOM IIOJOCTH BO3HHUKACT
00JIaCTh OTHOCHUTEJILHO HM3KOIO JIaBJICHHUS, a COKpallaromas adadparmMa, HaoOOpOT,
co31a€T 0oJjiee BBICOKOE JIaBJICHHE B OPIOLIHOM MOJIOCTH. biiaromapsi pasHOCTH JaBJICHUH
auMda nepeMeniaeTes u3 CoCyI0B OPIOIIHONM HMOJIOCTH B COCY/bI, HAXOISAIIMECS B TPYIHON
KJIETKE. I 1e n30bITOK JIMM(DBI U IIEPETEKACT B BEHY.

HenpepsiBHOE IBUXKECHUE
KUJIKOCTU W3  HUHTEPCTULMS B
KPOBEHOCHbIE W JUM@aTUYECKHE
KalWJUISIphl  CTAOMIIM3UPYET  00BbEM
UHTEPCTULIMAIIBHOW KUAKOCTH. Ecnu
OTTOK JUM@bl HaApyIIaeTcs, TKAHEBas
KUIKOCTh  CKaIIMBAETCd, BbI3bIBaA
OTE€K, BU3YAJIbHO BBIMVIAMAIIMNA KAk
IIPUITYXJIOCTb.




JIumdarnueckasi cucrema y4acTBy€T B TPAHCTIOPTE JIUMUIOB U
AKHUPOPACTBOPUMBIX BUTAMUHOB U3 KHIIECYHUKA YEPE3
CIIELUATTM3UPOBAHHBIE COCYABI — XMIIYCHBIE COCYBI.

NMAMOATUYHECKASI CUCTEMA

NMPUHUMAET KPYNHbIE MONEKY /bl




XUNTOMUKPOHDI
CBEPACDBIBAKOTCSI

XUPHDbIE KUCNOTbl YNAKOBbIBAKTCSI
) B TOHKOM KULLUEYHUKE

[ —



- VEN

NUM®OUANHDIE OPTAHDI

YOANSIKOT YY)KEPOOHbIU MATEPUAN
U3 NIUMDbl - UMYHHDbIU HAQ30P

¥ ONDPDY3HAS TUMOOUAHAS TKAHDb

U BbICTUNKA XKT
U Y ObIXATE/IbHOIO TPAKTOB

X TIMMOATUYHECKUE Y3/bl
L «LWIAPBI» U3 NUMOOLIUTOB U BENKOB
L COTHU NUMDATUHECKUX Y3/OB

L OT HECKOJ/IbKUX MM 10 1-2 CM
L B OBJIACTU LLEW, NOAMbILLUEYHbIX BMNAAUH U NAXA
(L B CTEHKE TOHKOI0O KULUEYHUKA: NEUEPOBbI BJISILLKMU



[Io xoay cCOCyIOB pacnoioXeHbl JuM(paTHUYeCKHe Y3Jbl — HEOOJIBIINE OKPYIJIbIC
00pa3oBaHMUsI OT HECKOJBKHUX MHJIJIMMETPOB JI0 HECKOJBKHX CAHTUMETPOB B jauamerpe. OHu
€CTh M0 BCEMYy TelIy — B OOJIaCTH IIEH, MOAMBIIIEK, Maxa, Ta3a M KOHEYHOCTEM, a TaKxkKe
B IPYAHOM 1 OPIOITHOM MOJOCTH.

3agada TuM@Oy3710B — (QUIBTPOBAThH JUMQY, ouuIas €€ OT MUKpPOOPTraHU3MOB, BUPYCOB
M JIPYTUX BPEIHBIX WJIM HEHY)KHBIX BEIECTB, KOTOPhIC coOOpalia 3Ta KUIAKOCTh, OMBIBAsI TKAHU
Y OPTaHBl.

Kancyna
numooyana

JIumdoyizen cooupaet amMdy cpazy (poBeHOCHS |
M3 HECKOJIBKUX COCYIOB M (PHILTPYET €€, a 3areM OHa ek
TEUET JaJIbIIE

Taxke B nmumM@oy3iiax IPOU3BOAATCS U XPAHATCS B0 s
KJIETKM HWMMYHHOH CHCTEMbI, B TOM YHCIIC oo
UM @OIUTHI, Makpodaru, ASHAPUTHBIE KJIeTKH. OHuU -
aKTUBUPYIOTCS W HauMHAIOT OOphOy C HH(QEKIHEH, nwmcbaBTX:fg;é:;
eciy BMecTe ¢ JTuMQoil B y3el Nomnaju BPeJOHOCHbBIE i
MHUKPOOPraHU3MBI.



OEHOPUTHASI
KNETKA Q

T-TUMOOLUTDI

NOKUOAKT
ny

ven

OEHOPUTHASI
KNETKA Q




JIumdouuTel
OOpIOTCSI HE  TOJBKO
C UH(DEKIASIMU,
HO W C JApYyTUMH
OOJIC3HAMHU, HAIMPUMEP
VHUYTOXKAIOT  PaKOBBIE
KJIETKH

JInM@OUUTHI — IT1aBHBIE KJICTKH UMMYHHOU cMCTeMbl. OHH yMEIOT PacCliO3HABATH

M aTakoBaTh OAKTEPUM, BUPYCHI U TPHOBI.



Makpodaru 3axBaTbIBaroOT
U MOTJIOIIAOT OAKTEPHH,
IPENATCTBYS Pa3BUTHIO
MH(EKIUU

Maxkpodaru cpaxarTcs ¢ HHOEKLIHEH, a TakKe OPOU3BOMAAT CHUTHAIbHBIC MOJICKYJIBI,
KOTOPbIE AKTUBUPYIOT APYTUE KIETKA UMMYHHOM CUCTEMBI.



JleHApPUTHBIE KJETKH OOHApYKHBAIOT OOJIE3HETBOPHBIE MHUKPOOPraHU3MBI, PACIIO3HAIOT
UX OCOOBIM «KOO» — AaHTUIE€H — M MepedaloT €ro JuMQOoIHuTaM, aAKTUBUPYS TaKUM
00pa30M UMMYHHBIN OTBET.

JlenapuTHas KiaeTKa (BBINISAUT
KaK I1ap CO MHOKECTBOM
OTPOCTKOB) aKTUBUPYET
TUMQOIIUT, IIepeaaBasi EMy
MH(pOPMALIMIO O BO30YIUTENIE
MH(DEKIINU




JIuMdouaHbIe OPraHbI

JIumbonaHBIMH, TO €CTh NMPOU3BOASIIMMHU KOMIOHEHTHI JUM@bI, OpraHaMu Ha3bIBalOT
[IEHTpaJIbHbIE U IepUPEpUUYCCKUE OpraHbl HUMMYHHOUN cucTeMbl. K IIEHTpaJbHBIM OTHOCSTCS
KOCTHBIA MO3I' U BHJIOUKOBAS XKeEJ€3a, a K MepUPEPUUECKUM — CEIE3EHKA U JIMM(OUTHBIE
00pa30BaHUs B HOCOTJIOTKE U KHUIIICYHUKE. 3aj1aya JUM(OUTHBIX OPraHOB — CHUHTE3UPOBATh,
o0y4daTh U XpaHUTh UMMYHHBIE KJICTKH.

KocTHBII MO3I — 3TO Oprad, KOTOPbIM IIPOU3BOJUT BCE€ BHJbI KIIETOK KpPOBHU
M UMMYHHOM cucteMbl. OpraH pacmoJjiaraeTcs BHYTPU KOCTEW TpyJaHHBI M pEOEp, yepena,
Ta3a, HOT U PYK.

Ilocne Toro kak JUMQOLMTHI 00pa30BaJIMCh B KOCTHOM MO3r€, OHH HaIPaBISIOTCS
B TUMYC, HJIM BUJIOYKOBYIO KeJIe3y.



WVIN IMiIWw

TUMYC

BOJIbLLUE BCEro AKTUBEH B
HEOHATA/NIbHOM NEPUOAE U AETCTBE

- MEANEHHO ATPOD®UPYETCSI

¥ YYACTBYET B PA3BUTUU
T-TIMMOOLUTOB




Tumyc (BMIIOYKOBas KEJI€3a) pacloaaracTcs B BEpXHEHW YacTHU IPYyAH, 10 LEHTPY, YyTh
HIDKE 00JIaCTH, TIC CXOASATCS KIOUUYHBIE KOCTH

B tumyce nuM@oruThl 103peBaoT U IU(OPEPEHIUPYIOTCS, TO €CTh y4YaTCs BBITOIHATH
pasHble (QyHKIMUA. Kakue-To M3 HUX BIOCIEACTBUU OyIyT pacno3HaBaTh YYKEPOIHBIC

KJICTKH W OOpOThCSI C HUMH, JPYyrd€ — Yy3HABaTb CBOM COOCTBEHHBIC KJICTKHU
Y [IPEIOTBpAIaTh ayTOUMMYHHBIE PEAKIIUH.



C¥%Ik MUU

CEJIESEHKA

nona
NOUADPATrMOU

HAL
| XXENYAKOM




Emé omuH opraH, rae OpouCXOoauT auddepeHumanus JTUM@OIUTOB, — CeJIe3EéHKA.
OH y4acTByeT B pa3BUTUHM HUMMYHHOW MaMsTH, TO €CTh XPaHUT MH(OPMAIIMIO O BCTpEUE
C TEM WJIM WHBIM MHKPOOPTaHWU3MOM W OOpa3Ilbl 3alUTHBIX KJIETOK, KOTOPBIE OJIHAX]IbI
MOMOIJIM CIIPABUTHCS C BBI3BAHHOW WM O0O0JIE€3HBIO. biarojgaps 3ToMy IpyH MOBTOPHOU
BCTpeYEe ¢ MHPEKIHUAMHU OPTraHU3MYy CTAaHOBUTCS HAMHOIO MPOIIE OOPOTHCS C HUMH. Takxke
B CeJIe3EHKE COACPKUTCS 3almac MMMYHHBIX KJIETOK — B ClIydae HEOOXOAMMOCTH OHHU
MOOMJIM3YIOTCSI U OTHPABJISIIOTCS K MECTY BOCIIAJICHUS.

JlumpounHas TKaHb pacmonaraercss B T€X MeCTax, IJ€ OpraHu3M HaumOoiIee YacTo
BCTPEUYAETCS C YYXEPOAHBIMHA arcHramu. Hampumep, MHHIAJMHBI, PAaCIOJIOKEHHBIE
B HOCOIJIOTKE W POTOMIOTKE, 3alUIIAI0T OT MHUKPOOPTAHU3MOB, KOTOPBIE TOMNAJA0T
C BO3yXOM, a JIUM(OUTHBbIEC KIETKH KHIIEYHUKA — OT TEX, YTO MOCTYNAIOT C MHUIILIEH.



neno ans sputpoumtos u — CEJIE3EHKA
TPOMEOLIUTOB

BEJIASI NYJIbIA
¥ BAKTEPUM, CBSI3AHHBIE C AHTUTENIAMM

¥ AHTUTENA B-IMMOOLIUTOB

¥ ®UNBTPYET KPOBb

KPACHASI NYNbMNA

¥ YHUYTOXAHKTCS1 CTAPBIE U
AEDEKTHbIE 3PUTPOLUTDI




L¥IK MUU

MUHAOANWHDI

®OPMUPYHOT KONbLO U3 NTUMOOUAHOU TKAHU

HOCOI/IOTO4YHAS

TPYBHDIE

HEBHbIE

S1I3bIYHASI



B Tene uenoseka okoiao 600 mumdoy3nos

VYBeauueHHbIM — auM@oy3en < —  OOUH U3 [IPU3HAKOB
BOCITAJIMTEIBHOIO MpoIecca

F

HekoTopeie  muM@oOy3abl  pacIiOOXKEHBI
OJIM3KO K TIOBEPXHOCTH KOXKHM, HO, €CIIH
YEJIOBEK 3JI0POB, HAIYNarbh HX CIOXKHO.
Ecim nuMdaTndeckuil y3en  yBEIUYHUJIICS
M CTaJI OOJE3HEHHBIM, 3TO MOXKET TOBOPHUTH
O BOCIAJICHUU U ITOPAXKEHUU OIM3/ISIKAIIETO
opraHa uH(peKIue.




IHarosoruu JuM@PaTudecCKOu CUCTEMbI

Jlumdenema - HapylieHre OTTOKa JUM(BI, KOTOPOE BEAET K €€ HAKOIUICHWIO B TKAHSX, BBI3bIBAsI OTEK. JTO
MOXKET ObITh BPOXKICHHASI MATOJOTUS WIM PE3YJbTaT YAAJICHUS JUM(PATUUECKUX Y3JIOB (HAIpUMeEp, MOCIHE
OHKOJIOTMYECKHUX OIepariyii).

JIumpoma - 3510kaueCTBEHHBIE OMYX0JU TUMGPOUTHON TKAHMU.

Nudexkuun JuM@paTndeckold cucTeMbl - TUM@PaHTUT (BocHaieHHE TUM(PATHUECKUX COCY/IOB), JTUM(PATCHUT
(BocnanieHHuE TMM(PATUIECKUX y3JIOB).

NMMyHHBIe HAPYILIEHHS - IATOJIOTUH, CBA3AHHBIC C HApyHIEHUAMHU padoThl T- n B-uMmdornutos (Hampumep,
BIY).

YBenu4eHHbIi nuMpoysen

Numdoysen 8
BOCNasieHHOM COCTOSIHMN

Jinmdoysen B HOpManbHOM
COCTOSIHUN




IIpuMeHeHre B MEeIUIMHCKOU UHKECHEPU U

1. KommnpeccuoHHasi Tepanusi U YCTPOMCTBA Jisl NMpPeAOTBPAlIeHUs JUM(eaemMbl.
Pa3paboTka KOMITPECCHOHHBIX PYKABOB W aIIapaToOB JJISI CTUMYJISIIAM JTUM(POTOKA.

2. buoceHcopsl 1Jisi MOHUTOPUHIa JUM@paTHYeCKO QYHKIMHA.
Co3maHue CEHCOPOB JJId JUArHOCTHUKW JIMM(DATHYECKOM AaKTMBHOCTH, HaIIpUMED,
aHaJINU3aToOPbl JUMQBHI.

1. Xupypruyeckue UHCTPYMEHTBI JIst BOCCTAHOBJICHUS JUMQOTOKA.
Mukpoxupyprudeckue TEXHUKHU JJIs TUM(POBEHO3HBIX aHACTOMO30B.

2.  HMIIaHTaThbl 1 HCKYCCTBEHHbIE JUMGaTHUYeCKHe KA AHBI.
IlepcneKTUBBI CO3AaHUsI YCTPOMCTB, PETYIMPYIONUX JUM(POTOK IPHU HAPYLICHUSIX PaOOThI
€CTECTBCHHBIX KJIAIIAHOB.
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