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13 nctopumn gparouintosa

daroymTos — 04HO U3 caMblX BNECTALNX OTKPbLITUN
natoduanonornu XIX seka. B 1882 r. .. MeuyHukoB
Bnepsble onucan dgarountos. Xots n oo MedHunkosa
3amevarnu, YTo BOKpYr 3aHO3bl rpynnupytotcs bernble
KPOBSIHbIE TeNbLa-NenkounTbl, CHNTANOCh, YTO NENKOUNTHI,
CTOSIKHYBLUMCb C MH(PEKUNEN, BCETO NNLLL BbIMOMHSAOT POSb
ee NepeHoCcHYNKoB No opraHnamy. OgHako onbIThl
MeuyHunkoBa ¢ JIMYNHKOM MOPCKOW 3BEe3bl, Y KOTOPOWN HET HU
COCYOUCTOW CUCTEMbI, HX KPOBOTOKA, AOKa3blBanu Apyroe.
BoH3as B npo3pavyHoe TeNo JIMYNHKM MOPCKOW 3BE3bl LLNM
pO3bl, OH Ha6monan 4YTO Yepe3 HECKOIbKO YacoB LnM Obin
OKyTaH cnoem "noaBmxHbIX KNeTok". Ecnn 3aHo3a bbina
npeaBapuTensHO obMasaHa NOPOLLKOM KapMUHa U
Kpackn MHOUro, TO HaABUHYBLUMECS KITETKN OKa3blBarncChb
HaMoONMHEHHBLIMU 3TUMU Kpackamu. KneTkn 3T o4eHb
NpoXopnuebl 1 BBUpatloT B cebsl BCce, YTO TOSMTbKO MOTYT
3axBatuTb." 1 Me4HMKOB Ha3Bas 3Tu KNeTkn Mmakpodaramm
N yKasasn Ha Ux CBA3b C MOHOLUMTaMN KPOBMW.

B 70-x rr. XX B. cdhopmMunpoBasnocb npeacrasrneHne o cucrteme
MOHOHYKreapHbIx parountoB (CM®) , BknovaroLlen B
cebs rpynny KneTok, 06beaAnHEHHbIX OOLLHOCTbLIO
NpOMCXOXOEeHNS (M3 MOHOLIMTOB KPOBM), CTPOEHNS U

dOYyHKLNNA.







CDaFOLIMTO3 - 3TO NpoLecc pacno3HaBaHMA, NornoLlleHnsa
N nepeBapuBaHnUga paroumtamMmm pasnmnyHbiX Yy>KepoaHbIX
KOPMNYCKYNSIPHbIX OOBbEKTOB.

Co Bpemenn .. MeuyHnkoBa Bce KneTkun, obnagatowime
CNOCOBOHOCTBLIO K dparouuTody, 4ensartca Ha 2 rpynnbi:

— T~

MUKpodharu MaKpocaru
nonumopcpHosiAepHbIe - MOHOLUMNTbBI KOCTHOTO
TSI = MO3ra n KpoBM
- HenTpocpunel - CBOOOaOHbIEe U
- 303UHOhUNbI tbmKcupoBaHHbIe

- bazodhunel Makpodparu TKkaHen



Heuntpodunbli

(HeuTpodUnbHLIE rpaHynou,MTbl)

ObnapatoT Hambornbluen daroymMTapHOn
aKTUBHOCTbIO.

[TpoaoMmKNUTENBbHOCTL XXU3HU — 8 CYTOK

HaxogaTtcsa B KpoBsiHOM pycne — 8-12
4yacoB

KonuyecTtBo HenTpodumnoB B Hopme: 45%

- 70% oT obLuiero konu4yecTsa NenkoumnToB [

B ma3ske KpoBu: uutonnasma
crnobookcndunbHa, UMeeTcst Menkas
3€PHUCTOCTb.

As the largest group of white blood cells,
neutrophil granulocytes kill
microorganisms. Neutrophils catch
microbes with extracellular structures
nicknamed "Neutrophil Extracellular
Traps" (NETs) that are composed of nucleic
acid and aggressive enzymes. In the picture
above, Neutrophil granulocytes have trapped
Shigella bacteria in NETs.

(Credit: Dr. Volker Brinkmann, Max
Planck Institute for Infection Biology)




Cell surface membrane
Cytoplasm [most of cell contents)
Secretion granule, with toxins
Nucleus of cell

Q03nHOPUIbI

MeHee akTUBHbI, YeM HEUTPOMPUILI

darounTupytoT bakTepun, rpubsl, pearnpy
Ha Yy>XepogHble 6enkun, y4acTByoT B
anneprnyecknx peakumnsx.

B kpoBu HaxogaTcsa 7-8 YacoB

Hopma B kpoBu: 120—350 303nHODUNOB Ha
MUKPOSUTP

B Ma3ke KpoBW: A4po N3 ABYX YacTeu,
COE€ANHEHHbIX HUTbLIO, MESIKUe U KPYMHble
rpaHynbl B LMTONMnasme




basodunsl

Cnabas dparountapHass akTUBHOCTb

B Ma3ke KpoBu: B LMUTONMIa3Me KpyrHble
rpaHynbl, S-obpasHoe a4po

Hopma: 0,5 - 1% BCcex NenkouuToB KPOBU



Makpodraru

metoT 0COBEHHOCTN CTPOEHUS
TKaHSIX.

coefl. TK. — TMCTUOLUUTbI
NeYyeHb — PETUKYITO9HOOTENMNO

M. y3rbl U cene3eHka — cBQOOAHE
YaCTUYHO PUKCUPOBAHHbLIE MaKpodaru

CEepPO3Hble 0OOMNOYKM — MEPUTOHEArbHbIE U
nneBpanbHble Makpodaru

KOCTHas TK. — OCTEOKNAaCThl
HC — MukpornuanbHbie KIEeTKM




MMcTnouunt

PETUKYJNTIOSHAOTEJNINOLUUTDI

anbBeonsipHble makpodyaru

MUKpPOTIJinaribHble KJ1IeTKUA OCTeoKNnacTbl



MoHoUuuTb

OTHOCATCA K HE3EPHUCTbIM
nenkounTam

[loaBWXXHbIE HE3PENbIE KNETKMN,
KOTpble TPaHCOPMUPYIOTCH B
TKaHEeBblE MaKpodaru rno mepe
MUrpaLmm nx n3 KpoBoToKa

Bpemsa npebbiBaHUSA B KPOBU —
36-104 yacos



Ctaguun paroymntosa

Pa3nnyaloT HECKONbKO cTaaumn
doarounTosa: ctagmsi NnpUonNmxXeHus,
aTtTpaKkuun, NornoLweHna, nepeBapmBaHus.

darounTos pasnnyatoT 3aBePLUEHHBLIN U
He3aBEPLUEHHbIV



CTtagus npubnmxenunst daroymTa K
00beKTY paroLinTosa

CTagus ocyLlecTBnAeTcAa 3a CYET _-Hefirpogun
XemMoTaKcuca — ABMXeHUe no HanpasfeHnto

K rpadneHTy xemoaTpKTaHTa. Ha
NOBEPXHOCTN barounTa MMeLoTCs
peuenTopbl A9 XeMOaTPaKTaHTOB, B
pesyrbraTte Yero KneTka YyBCTBYyeT
rpagneHT XeMOTaKCMYEeCKOro curHarna.
bnarogapsa xemoTtakcucy, paroumnt
LeneHarnpaBneHHO OABUXETCA B CTOPOHY J /
nospexgarLlero areHTta. Hew BbiLle N © Fe-peusnTop
KOHLEHTpaUNs XxeMmoaTTpaKTaHTa, TeM
bonbLiee Yncno paroymToB yCTPEMNMSETCS
B 30HY noBpexaeHus. [BmxeHne
doarounToB OCYLLECTBMAETCS B pesynbrare
B3aMMOOENCTBUSA aKTUHA U MNO3NHA U
COMPOBOXAAETCHA BblABUKEHNEM
nceBOonognn, KOTopble CryXKaT TOYKOU
onopsbl Npu repemMeLLeHnn parouunTa.

Fc-oBnacTe
aHTHMTENA




CTtagunsa atTpakummn

B aTty ctaguio npomcxogut
OMNncoHun3auus, pacrnosHaBaHue u
npukpennenme daroymta K 00bLEKTY
doarouunTosa

B cbiBOpOTKE KPpOBU HAaxoOAaTCcs
OMCOHWHbI, COEANHEHUS, KOTOPbIE
CNoCcOBOCTBYIOT akTMBaLUn
doarouunTosa, a UMEHHO npoLiecc
y3HaBaHUSA YYy>XepoaHOro oobekTa u
npununaHme garounTa K Hemy.

K oncoHMHam OTHOCAT MMMYHHbIE
KOMMJIEKCbI, HEKOTOPbIE (PparMeHThI
CUCTEMbI KOMMSieMeHTa, C-
peakTUBHbIN DENOK, arpernpoBaHHbIE
benkn, PMOpPOHEKTUHBI U Op.




CTtaauga nornoLleHus

B a1y cTagunio Ha4YnMHaeTcqa
B3anmMmoaencTeme OncoHMHOB U
NOBEPXHOCTHbIX PELIENTOPOB
doaroymTa. 3arem npomcxoanT
obxBaT nceeaonoansMu
Yy>KepoaHOW YacTuLbl U NOrpyxeHue
e€ B uutonnasmy garouuTa.

[lornoweHmne — aTo
9HeprosaBMcUMbIN NpoLecc.
[1lponcxoguT Obl3aTenbHbIN «B3PbIB»
- yBEnu4eHne B NOTpebHOCTH
Knucrnopoaa U OKUCINEHUN TMHOKO3bl,
ycuneHue metabonmama yrneBoaos,
nunnpoos, cuHTe3a PHK, noBbiweHune
ypoBHS Ul M®, cHMXeHne cnHTesa
bernka un TpaHcnopTta AK.




Ctagust KUnmnuHra unm rnepeBapnBaHNA

dopmupyetcsa dparonmsocoma,
cocTosALas 13 NorrnoweHHou
YacTuLbl 1 HBAarMHUPOBAHHOW B
umutonnasmy UM, darocoma 4 &
conmxkaeTcsa ¢ NMn3ocomMamm u QO B0 $-pem. N\
nepBMYHLIMN a3pOoPUNBHBIMA U | "
BTOPUYHbIMU Crieundpnyeckumm
rpaHynamMmu goarouuTa.

[TlponcxognT nsnnuaHue
doepMEeHTOB U3 rpaHyn B
dbarocomy — gerpaHynauus.
UyXepoaHbin OOBLEKT
rnepeBapuBaEeTCcs.
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[1pouecc paroymTo3sa:

BUOEO



3aBepPLUEHHbIN N HE3aBEPLLEHHbLIN ParounTos

Ecnun 4yxepoaHbIn areHT NMPoHMKaeT B paroumT u
obpasyeTcsa doarocoma, B KOTOPOM B AaNnbHENLLEM
npoucxoguT youeHne 3To areHTa, To Takon paroumnTos
Ha3bIBalOT 3aBePLUEHHbIM.

Ecnu ctagusa KunnuHra He npounsolusia, To Takow
doarounTos — He3aBepPLUEHHbIN.

HekoTopble YyXepoaHble 00ObEKTLI, KOTOPLIE MOABEPITINCH
He3aBepLUEHHOMY barounTosy, CNoCObOHbLI B
OanbHeuwem pasMHOXaTbCAa B dparounte. Hanpumep,
Tak MOryT genatb pasnnyHble DakTepuarnbHble KIETKN.



HapyweHune gparountosa

HapylueHne garoumntosa BCTpevyaeTca 4OBOJILHO
4aCTO. OTO MOXET ObITb KaK BPOXAEHHOe, TaK U
npuoodpeTeéHHoe HapyLlleHue. Npn aTom
CHMXXaEeTCcHA Hecneumduyeckas PE3NCTEHTHOCTb
opraHm3ama, yMeHbLUaeTCH
aHTUTEnoobpasoBaHne, THOMHO-CENMTUYECKNE
3aboneBaHUA 4YacTo peunanBupPYyIoOT.



PaccTtpouctBa paroLiMtTapHON aKTUBHOCTU
MOryT ObITb OOYCIIOBIMEHBI CrieayroLwmnmm
NPUYNHaAMMU:

HapyliueHus obpa3oBaHus 1 co3peBaHNA NENKOLINTOB
YcuneHHOM NoBpeXaeHne NenkoLumMToB B KPOBU U TKAHSAX

CTPYKTYPHO - (pyHKLMOHAaNbHbI U3MEHEHNS (aroLnToB
BPOXXAEHHOIo Xxapaktepa

CHmxeHune konnyecrtaa daroumnToB
[ledonumnT oncoHn3npyroLWwmnx gaktopos

N3ameHeHne KonnouaHo-0CMOTUYECKOrO N OHKOTUYECKOIOo
[laBrieHne B cpeae

IameHeHne ropMmoHanbLHOro crtatyca opraHu3ama
[Nednunt xemoaTTpakTaHTOB

[lenctBne NENKOTOKCUHOB N aHTUdbarnHoB,
BblpabaTbiBAEMbIX HEKOTOPbIMU MUKPODaMm



[locneacTBud

[laTonorna gparoymtosa conpoBOXaaETCH
BbIpa)X€HHbIMWU U3MEHEHNSIMU B NOSIOCTU pTa.
Pa3BuTme ocTpbIX N XPOHNYECKNX
BOCManMTENbHbIX MPOLIECCOB B MOSOCTU pTa
(cTomatuTa, rMHrMBUTa, rMOCCcUTa) XapakTepHo
ana cnHapomoB Yegmaka-Xuracu, Jlasu. [Npwu
arpaHynoumTose otMmeyaroTcs OoLINpPHbIE
S13BEHHO-HEKPOTUYECKMNE MOPAXKEHUS CITU3NCTOU
nonocTtu pta. B ocobo Taxenbix criydyasax
rTHOMHO-HEKPOTUYECKNE 3MEHEHUA MOTYT
HabnaaTbCAa B YENHOCTHBIX KOCTAX.



CuHgpom Yeanaka-Xuracu

Hacnenyetcs no ayToCOMHO-pPeLECCUBHOMY TUMY
N NMPOSIBNSAETCSH peuugmBupyoLmmmm
NHEKLMAMN, YACTUYHbLIM arbOUHN3MOM rnas
N KOXW, potohodbunen, HUCTarmom u
HenTpodmnamu, cogepallumm ruraHTCcKkme
uuTonnasMmaTuyeckme rpaHynbel. 3abonesaroT
0bObI4YHO AeTn paHHEro Bo3pacTta, CMepTb,
NPUYNHOWN KOTOPOM CTAHOBATCH MHMEKUUN UNNn
3rloKa4yecTBeHHble HOBOOBpa3oBaHus, 4acTo
HacTynaeT 4o AOCTUXeHus nmu sodpacta 10
nert. Y rpyaHbix geten 3aboneBaHne MOXeT
ObICTPO NporpeccmpoBaTtb, HO MOXET
NpoTeKkaTb C peumamBamm MHMeKUUn,
NPOTEKAOLLNX HETSAXKESNO, N Y AeTen cTapLlero
BO3pacTa NepexoguT B YCKOPEHHY dasy. /13
HEBPOSIOrMYEeCKUX HapyLLeHnn cnegyet
OTMETUTb NOpaxeHne ONUHHOIo TpakTa u
MO3XeuKa, nepudepnyeckme HesponaTnm u
3a4€epPXXKYy YMCTBEHHOIO pa3BUTUS.




B untonnasme BCeEX KIMETOK NEUKOLMTAPHOro psiga
nepungepmnyeckon KpoBm n KOCTHOroO mMo3ra, T. €.
HEUTPOUIMBbHBLIX NTENKOLMTOB, 303MHOUIIOB,
6a3oduros 1 MOHOLUTOB, OOHAPYXNBAKOT aHOMarnbHbIE
rpaHynol.

[1To mepe nporpeccupoBaHns 3aboneBaHns 4acTo
pa3BMBalOTCA aHEMUSA, TPOMOOLIMTONEHUS U
abcontoTHaga nenkoneHus. lNpu aytToncuu
oOHapyXuBarT pacnpoCTPaHEHHYIO TMCTUOLMTAPHYIO
NHOUNLTPALMIO NPaKTUYEeCKU BCEX TKAHEW opraHn3ma.

B knetkax 6onbHbIX ¢ cMHapomom Hegmnaka—Xuracu
HapyLlaeTcsl CNOCODOHOCTb K BHYTPUKNETOYHOMY
YHUYTOXXEHUIO MUKPOOPraHM3MOB, He coaep KaLlmx
KaTanasy (Hanpumep, CTPENTOKOKKN).



XpoHunyeckasa rpaHynemMmaTto3Has
bone3Hb

npencraBnser
coboun CMHAPOM, XapaKTePU3YHOLLMNCA peLMaNBUPYIOLLINMMU
bakTepmnanbHbIMU U TPUBKOBBIMU NHMPEKUNSAMMN, 0BYCNOBNEHHBIMU
HapyLeHneM DakTEPULIMAHON aKTUBHOCTM dharoumnToB U
NaToONoOrM4ecKUMm caBmuramm OKUCIUTENbLHOro MeTabonmama BO
BpemMsa parountosa. Mopdosnornsa HenTpodpmnos 1 MOHOLIUTOB He
N3MeHAeTCH, crneunduieckun rymopanbHbIN U KNETOYHbIN
NUMMYHWUTET OCTaeTcs B HOpPMe.



3aboneBaloT et oboero nomna, U3 HUX AeBOYKM COCTaBNsAET
npumepHo 20 %. Y 6onblUMHCTBA MansL4YMKoB HacregoBaHue
cCUENIEHO C X-XPOMOCOMOW. Y BONbLUMHCTBA AEBOYEK FrEHETUYECKAS
nepenadva O0ie3HM He YCTAHOBIEHA, NpeanonaraeTcd, YTo oHa
HacrnegyeTcsl No ayToOCOMHO-peLecCMBHOMY Tuny. Takxke, ncxoasa u3
nocrneaHnx UccrneaoBaHuin, NpegnonaratT YTo nepeaavda
3aboneBaHusa cuensieHa ¢ X-XpoOMOCOMOMN.

Y HEKOTOpPbIX BOMbHbIX HA APUTPOLMUTAX OTCYTCTBYIOT aHTUIEHbI
cuctemsbl Kenn (dpeHotun Mak-Jlayaoa), B nogoOHbIX cUTyaumax
4ypes3BblHaMHO TPYAHO nogobpaTe COBMECTUMYHO KPOBb ASIS
nepenneaHug; y manedinkoB aHTureH Kell otcyTcTByeT 1 Ha
nenkoumTax, YTo MOXeT CBMOETENbCTBOBATL O TECHOM CBA3U
aHTUreHoB cuctemMbl Kensn ¢ MembpaHHbIMU (hakTopamu,
aKTUBUPYIOLLMMU OKUCIIUTENBLHBIN MeTabonmam parounTUpPYOLLINX
KITETOK.

Y 60nbHbIX MY>XCKOro nosna oTCyTCTBYET LIUTOXPOM B
HENTPOUNBbHBLIX NTernkounTax. Y B0sbHbIX XXEHCKOro rnosia LMToOXpom
b onpegensaercy.



[Tpouecc npukpenneHna 6akTepmmn n daroymTos nNpm XPOHUYECKOM
rpaHyrnemMmaTo3Hon 60one3Hn NpoTeKanT HOpManbHO, O4HAaKO 3aXxBayYeHHbIE B
npouecce harountTo3a MMKPOOPraHM3aMbl He NnoaBepraroTca ganbHenLWwemy
YHUUTOXEHUIO. PasMHOXeHne baktepuin nogaBnsieTcd, 0gHako OHU
COXPaHSIOT CMOCOOHOCTb BblXKMBATb BHYTPU KNETKWU, YTO N NOAAEPXKUBAET
nepcucTnpoBaHme NMHPEKLMOHHOIO npoLecca.

K OCHOBHbIM HapyLUEHUSAM, fexalluM B OCHOBE XPOHUYECKOU
rpaHynemaTto3Hon D0fe3Hn, OTHOCATCA U3MEHEHUS NpoLecca
OKUCIINTENbHOIO MeTabonnama 1 BblpaboTKM OKUCTINTENBHbLIX PeakTUBHbIX
pagukanoB BO BpeMs parountosda. B Hopme ctumynauma aktusHoctn HALL m
HALO® nponcxoanT B TOT MOMEHT, KOrfia 3a CYET NPUKPENNEHNS YacTuLbl
N3MEHSIETCA COCTOSAHME NrasmaTnyeckon membpaHbl baroymTa, YTO B CBOLO
ovyepeab NPUBOAUT K NOSIBNEHUIO 3MEKTPOHOB, HEOOXOAUMbIX ArS
BOCCTaHOBIEHNS KNCNOPOAa C NepeBOJOM Ero B 3NEKTPOHHO-BO30YXAEHHOE
COCTOSHME, HanpuMep B 3akKMcHoe nnun B opmy rnepekucu sogopoda. Y
6onbHbix HAL n HAO® npmncyTcTBYIOT B ddaroUnTUPYOLLNX KNETKax, oaHaKko
B npouecce gparoumTosa akTUBHOCTb 3TUX KOPEPMEHTOB He YBENn4YnBaeTCA.
B Takux Krnetkax oTCyTCTBYET UMN HAXOAUTCA B YTHETEHHOM COCTOSHUM
TPUIrePHbIN MexaHn3m noBbilleHnsa aktusHoctn HALD v HALD.



KnuHnyeckue nposiBneHuA

1 - adl o -
B nepBble MecsaLbl XXM3HU OETWN YaCcTo cTpagatoT e . O
TSXKENO NPOoTEKAKLWMMN MHAEKLINAMM. SRS T AT
NHomnumpoBaHmMio NnogBepKeHbl YacTu Tena,
NOCTOSIHHO KOHTaKTUpyrowmne c bakrepusamu. B
obnacTsx BOKpYr Hoca 1 pTa YacTto obpasytoTcd
9K3eMaTO3HbIe o4aru, KOTOPbIM COMYTCTBYET
FHOMHbIW adeHUT, TPEBYOLWMN XUPYPrniecKoro .
apeHupoBaHus. o4t NOCTOAHHBIM NPU3HAKOM
CNYXWUT renatocnneHomeranus. Hepegko
NPUCOEONHAETCA OCTEOMUENNT; pa3BMBaeTCH
MHEBMOHUT. [paHynemMaTo3Hble o4arn u
OBCTPYKTUBHbIE OCINOXHEHNSI MOTYT
pacrnpocTpaHnTbCs Ha nbon opraH. YacTto
nponcxoanT OBCTPYKUMA aHTparibHOro otaena
xenyagka.

-----




[TocToAAHHas aHTUbakTepuanbHaga Tepanus. [Npu
TAXenNbIX OCMNOXHEHMNAX Ha3Ha4YalT BHYTPUBEHHOE
BBeEHNE NPOTUBOrPUOKOBLIX NpenapaToB U
aHTUOMOTUKOB.

TpaHcnnaHTaums KOCTHOro Mo3ra — pagukanbHbIU, HO
peaKko NpUMeHsIeMbIN crocob nevyeHust 3aboneBaHus, Us-
3a 60nNbLION BEPOATHOCTU NMHAPEKLIMOHHBIX
3aboneBaHUN.

[eHHaqa Tepannsa — BBEAEHME B CTBOJIOBLIE KITETKU
KOCTHOro mMo3ra HopmarbHoro reHa gp91phox. Ectb
OaHHble 00 ycrewHbIX NocneacTBMUsaX 3ToM onepaunum u
NONMHOM U3MIeYEeHUN OT XPOHNYECKOWU rpaHyriemMaTo3HOU
bonesHn. Ho, k coxarneHuto, ctTaTUCTUKa roOBOPUT O TOM,
YTO TaKme crydam OOBOJSIbHO PEeaKM.



