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YO «pofgHeHCKMi rocyaapCTBEHHbIN MeAULMHCKMI yHuBepcuTeTy, [poaHo, benapyck

Beeoenue. Knemkxu Kynggpepa (mranesvie maxpogazu, MOHOHYKIeApHble hazoyumol) s6IAH0MCs KIOYEGbLMU
KAeMOUHbIMU KOMHNOHEHMAMU 6HYMPUNEUEHOUHOU BPOACOCHHOU UMMYHHOU CUCMEMDbL, USPAIOM KIUYe8yio POib 6
JUKBUOAYUU BOCNANIEHUs NedeHU, NOOOePAHCAHUL YROPAOOUEHHOCMU KIeMOYHbIX U HeKIeMOUYHbIX CIPYKMYyp U 8 Me-
MaboIUuecKkom comeocmase neueHu.

Lenv — npedcmasums cmpykmypHo-QyHKYuoHanbuyio xapaxmepucmuxy kiemox Kynggepa no pesyiomamam
YUmono2uecKol UuOeHMuGuUKayuy npuAICU3HEHHLIX OUONMAMOS8 NeYeHU NPU ee PA3HLIX NOPANCEHUSX.

Mamepuan u memoowsi. Buonmam neuenu noxyuamu nymem NPOSeOeHUs ACNUPAYUOHHOU OUONCUU NeYeHU Y
BUY-ungpuyuposannvix nayuenmos u ¢ xponuueckum cenamumom C (XI'C), om Komopwix nOIy4eHO NUCbMEHHOe
uHgopmuposannoe coenacue. I ucmonozuyeckue cpezvl OKpAUUBATU 2eMAMOKCUTUHOM U D03UHOM, NUKPODYKCUHOM
no Ban-I'uzony, no Maccony, na cemocudepun no Ilepacy. [lonymonxue cpeszvl (moawunou 1 Mxm) nociedosamenbHo
oxpawueanu azyp 1, ocnoenvim @yxcurnom. Mukpogomoepaghuu nonyuanu ¢ ucnonvzosanuem yugpogsoii eudeokame-
pot (Leica FC 320, I'epmanus). DnekmpoHHO-MUKPOCKORUYECKUe NPenapamyl Usyudiu 8 3J1eKmpoHHOM MUKPOCKONe
JEM-1011 (JEOL, Anonus) npu yseauuenuu 10000-60000 npu ycrxopsaowem nanpscenuu 80 kBm. Jlna noryuenus
CHUMKO8 UCHONb308ACA KoMNIeKe u3 yugposoi kamepwvl Olympus Mega View Il (I'epmanus) u npoepammet 0 00-
pabomxu uzoopasicenuit iTEM (Olympus, I'epmanus).

Pesynomamoi. Ha cobcmeennom mamepuane noopobHo npedcmasieHvl CmpyKmypHO-@YHKYUOHATIbHbIE XAPAK-
mepucmuku kiemox Kynggepa, ocobennocmu cmpoenusi, noaumoppuzm 6 3agucumocmu om @azoyumaprou ax-
musnocmu npu monoungexyusx XI'C, BUH-ungpexyuu u koungpexyuu BUY/XI'C. Ha unniocmpayusx npedcmagienvl
cneyughureckue HympuKiemoyHvle Cmpykmypul u yuacmue kiemok Kyngghepa 6 nuzuce unguyuposantsix eenamo-
yumos ¢ yuacmuem u 6e3 yuacmus yumomoxcuyeckux aumgpoyumos. Haruuue pasnuyHuix nonyiayuli neuenoynslx
MAakpogpazos, OMaUYAOWUXCs No eHomunam, npeononazaen GblNOIHeHUe UMU PA3HBIX (PYHKYUL 6 NEeYeHU U 20MeoC-
mase 6 Yeuom, 4mo GANHCHO 05l OUASHOCMUKU U O/l MOHUMOpUH2a mepanuu Oone3Hell neveHu.

Buioowl. [lposedenue mopponocuueckux ucciedoganuii OUONmMama nevenu ¢ 0OHOBPEMEHHbIM UCHOIb308ANUEM
DA3HBIX Memo008 KIemOUYHOU UOeHMUDUKAYUU 3HAYUNETbHO PACUUPIEN 803MONCHOCMU NPUNCUSHEHHOU OUAHO-
CMUKU NOPAXCEHU NeYeHU PAZHO20 NPOUCXOHCOEHUs U NO380JIAem YIMOYHUMb namozeHemudeckue u Mmopgonozuie-
ckue mexanusmol nopadxcerusi nevenu. Ipu XI'C y BUY-unguyuposannvix nayuenmos gopmupyemcs ocodwlii gheno-
mun KK, xapaxmepu3zylowuiics pe3kum ygeaudeHuem 6HympuKkiemoyHblx 6KI04YeHUN 8 8UOe SPAHYIl pA3HO20 pasmepd,

ceudemenbCcmeywull 0 blcoKoU Qyrrkyuonanvrol akmusHocmu KK.
Knrouesvie cnosa: neuens, ouaznocmuxa, mopgonozus, kiemku Kyngpepa, suzyanuzayus

Beeoenue

OpnHoM M3 BaKHEHIINX MOMYJISIIIUN KIETOK TIe-
yenu apisitoTes kinetkn Kynddepa (KK, Tkanesie
Makpodaru, KIeTKH OeperoBble, KIETKH CHHYCOUI-
HblE, KJIETKH SHAOTEIHAJbHbIE 3BE314aThle), MpPHU-
3HAHHBIE B MUPOBOM MEIMULHUHCKOW JHUTEpaType U
Ha3BaHHbIe B 4yecTh Kapna Kynddepa, npodecco-
pa anatomuu u3 Koniggsberg (3arem MionxeHa),
BIiepBbIe onucasiiero ux B 1876 r. B Iloabiie st
KJIETKM Ha3BaHbl MIMEHEM Ipodeccopa naTonoruyie-
ckoil aHaTtomuu frenoHckoro yHuepcutera Ta-
neyma bposuka (Tadeusz Browicz) [1-3].

KK sBnsroTcs KIOUEBBIMH KJIETOUYHBIMH KOM-
MTOHEHTaMH BHYTPHUIIEUYEHOYHON BPOKIACHHON HM-
MYHHOH CHCTEMBl,  HUIPAlOT TJABEHCTBYIOLIYIO
pOJIb B HavaJbHbIM IEPHOA BOCHAICHHS ICUCHH.
KK — BaxHeias nomyJsnus rerTeporeHHoN rpyI-
bl MakpogaroB Me4YeHH, OCHOBHASI (YHKIHS KO-
TOPBIX COCTOUT B 3axBaTe M mepepaboTKe cTapbix
HE(QYHKIMOHATBHBIX KJICTOK KPOBH. VIMEHHO 1mo3-
TOMY HEKOTOpbI€ aBTOpbI cuuTatoT, yTo K KK Hano
OTHOCHUTHCA ¢ 0c00bIM yBaxkeHueM [4]. KK urpator
HEHTPATbHYIO POJIb B MOAJEPKAHUM YIIOPSAI0UECH-
HOCTHU KJIETOYHBIX U HEKJIETOYHBIX CTPYKTYp U Me-
TaboIM4YecKoM romeocrase neueHu. OHM MPoucxo-
nat ot apyrux KK Benencrsue Murosa nocieHux,
a TakKe U3 KIIETOK KOCTHOTO Mo3Ta [5].
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KK — Gonbiine 3Be314arbie KJICTKH, pacroara-
IOTCA BHYTPU NEUCHOYHBIX CUHYCOUAHBIX KaIlUJJIA-
POB, YacTHYHO Ha uXx Oudyprammsx. Mx orpoctku
MIPOXOJAT MEXKAY SHAOTSIHAIBHBIMH KIIETKAMU U
9acTO MEePECEeKar0T MMPOCBET CHHYCOMUIOB (puc.1).

KK akTuBHMpyrOTCS NpPU HMHTEPBEHUUU I[EUYEHU
BUpyCaMH, OakTepusIMH, MapasuTamu, MOA Jei-
CTBHEM TOKCHHOB, B YCJIOBHSIX HILIEMHHU, XOJIECTa3a
U IPYTUX CTPECCOPHBIX (hakTopoB. CTHMYIHPOBAH-
ubie KK cexpeTnpytoT OMOJI0THYecKy aKTHBHEIE Be-
ecTBa, B TOM YHCJIC HUTOKUHBI, IIPOCTAHOUIbI, OK-
CHJl a30Ta U aKTHBHBIE ()OPMBI KKcopoa. JlanHbie
(hakrops! BiusitoT Ha QenoTun camux KK, a takxe
(beHOTHUTIBI COCEHMX KIIETOK, TaKMX KaK Trernaro-
LUTHI, 3Be3/4aThie KJIeTku MTo, SHIoTennaahHbIe
KJIETKH B IPYTHE KICTKH UMMYHHOU CHCTEMBI [6].

B ycnoBusix BoCHaJIMTENBHOTO TIpoliecca KO-
4ecTBO Makpo(aroB MEYeHHW 3HAYUTEIHHO BO3pac-
TaeT (MOMOTHSIETCS) 38 CUET MOCTOSIHHOTO MPUTOKA
13 KPOBH MOHOIIMTOB, KOTOpbIe, nudepeHuupy-
SCh, TIPEBPAIAIOTCS B TKaHEBbIe Makpodaru pasz-
HOM ctenenu 3penoctH [7]. Pesunentnsie (mocTo-
SIHHO MIPUCYTCTBYIOIINE) U CBOOOAHBIC Makpodary,
OTHECEHHBbIE K CUCTEME MOHOHYKJIEapHbIX (aromu-
TOB TIEYEHHU, Pa3HOPOIHBI IO MPOUCXOXKICHHUIO U
YYacTHIO B BOCTIAIUTENLHOM Iporiecce. Pesnaent-
HbIE MaKpodaru mpruoOpeTaroT TKaHECTISITN(DUIHBIC
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Pucynok 1. — Cxemamuueckoe uzoopancenue KK cpeou opyzux knemok cunycouoa

XapaKTePUCTUKU U TOAJICPKUBAIOT CBOIO YHUCIICH-
HOCTh 3a cu€T mposmdepanuu in situ 6e3 Kako-
ro-Jinbo y4JacTusi MOHOLUTOB. DTH ABE Pa3HOBUA-
HOCTH Makpo(daroB (yHKIIMOHAIBHO YHUKAIHHBI
W BBIMOJHSIOT pa3Hble UMMYHOJIOTHYECKUE POJIH.
KK, oTHocsimmecss K AONTOXHBYIIUM TKaHEBBIM
Makpodaram, akTHBUPYIOTCS ¥ BBICTYTAIOT B POJIU
AQHTUT'CHIIPEACTABIIAIOUINX KIETOK U PEryJsiTOpPOB
paHHEro MMMYHHOro otrBeTa. Makpodaru KocT-
HOMO3TOBOT'O IPOUCXOXICHHS (BOCIAJIUTENbHBIC,
Wi MHOWIBTPUPYIOIIUE Makpodaru) SBISIOTCS
OCHOBHBIMH IPOAYLEHTAMU MPOBOCHATUTEIBHBIX
LUTOKMHOB, HIPAIOT PELIAIONIyI0 POJIb B WHHILIHU-
MPOBAHUHU U IIPOTPECCUPOBAHUM ITOPAKEHUS I1eUe-
HU, a TAaKXKE TPU TTOCIeTytoeM Gudpose meueHu u
KaHmeporenese [8].

MexaHU3Mbl aKTHBaUUH (arouuToB 00OUX THU-
OB MPUHUHUIUAIBHO OJUHAKOBBL. AKTHBHUPYIOIIU-
MH CTHUMYJIaMH MOTYT OBITb OaKkTepHaibHbIE MPO-
IyKThI, Hampumep, aumnonommcaxapunsl (JIIIC),
N-¢dopMHIOBBIE TENTH/IBI U JAPYTHE, KOMIIOHEHTHI
komIuieMeHTa (Hanpumep, C3 u CS5), MHOTHE LIUTO-
KUHBI M aHTUTENA, PELENTOPbl K KOTOPBIM MPHUCYT-
CTBYIOT Ha MeMOpaHax ¢aromnuros [9].

B cBsizu ¢ Tem, uro KK nmeror HemocpeacTBeH-
HOE OTHOIICHHE K PEMOJICTMPOBAHUIO OpraHa u
JIETKO M3BJICKAIOTCSl M3 MCUYCHOYHOW TKaHU ITyTeM
(epMEHTAaTHBHOTO TEepEeBapUBaHUs, OHH MPHUBIICKA-
10T MPUCTAbHOE BHUMAHME B KaueCTBE MOTCHIIU-
aJHFHOTO MCTOYHHMKA KJIETOYHOH Tepamuu (Guodpo3a
negenu [10].

B mocnennue roapl pa3zpadarhIBalOTCS CHEIU-
¢uuecKkre AMAarHOCTUYECKUE MAapKepbl — BbIsBIIE-
Hust KK B medyenun denoBeka, K KOTOPBIM OTHOCST-
c1 CD163L (mapkep pe3uIeHTHBIX MaKpoQaros),
CLECS5A (uneHTHGHUKATOP MPOBOCTIATUTEIHHBIX
makpodaros) u CD68 (nectienudruen) [11, 12].

B nurepatype B OCHOBHOM NpEICTaBleHA OIH-
carenbHass uHpopmauus o KK u HemocraTtouno
WITIOCTPALMOHHBIX JAaHHBIX O CTPYKTYpHO-(YHK-
nuoHanbHOU Xxapaktepuctuke KK npumeHuTenbHo
K KJIIMHUYECKUM HCCIICIOBAaHHSM TIPH Pa3HbIX TOpa-
JKCHHUSIX TICUCHH.

Ilenvy — mpencTaBUTH CTPYKTYpPHO-(PYHKIIHO-
HanpHYI0 XapakrepucTuky KK mo pesynsratam nu-
TOJIOTMYECKON UAEHTH(UKAMKY OHONTATOB IEYCHU
IIPU €€ PA3IMUHBIX HOPAKCHUSAX.
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Mamepuan u memoowt

Buonrarbl meyeHW OBUIM TMONYYEHBI ITyTeM
MIPOBEJICHHST ACITUPAIMOHHON OWOIICHU TIEUeHH Y
rmanueHToB ¢ xporndeckuM renatutoM C (XI'C) m
BUY-nndexuneit, OT KOTOPBIX UMEIOCh TTHCHMEH-
Hoe MH(OPMHUPOBAHHOE COTIIacue.

Jnist cBETOBOW MHUKPOCKOIUH TOJYyTOHKHX Cpe-
30B 00pa3ipl OMoNTaTa Me4YeH! MaIMeHTOB pa3Me-
pom 0,5%2 MM (UKCHPOBAIM METOIOM JIBOWHOM
(ukcaru: BHauajge — mo Meroamke Sato Taizan
[13]; 3aTem oOpasibl TKaHU B TedyeHue 1 gaca mo-
MOJHUTENILHO (UKCHpOBaIn B 1% ocMueBoM (UK-
carope, mpurotosienHoM Ha 0,1 M docdarHom
Oydepe 3€pencena pH 7,4. [lnsa nydimiero BbIsBIIe-
HUSl BHYTPHUKIIETOYHBIX CTPYKTYpP W MEXKYTOYHOTO
BEIIIECTBA HA MOJTYTOHKUX cpe3ax B 1% deTvpexo-
KHCh ocmus fobasnsin auxpomar kanus (K,Cr,0.)
WM KPUCTAJUIBI XPOMOBOTO aHTHAPHIA (IMF/MJ'IS.
[locne mermmparanuu 00pasloB B CEpUU CITHPTO-
BBIX PAacTBOPOB BO3pPACTAIOMIEH KOHIICHTPAMHA M
arieToOHe OHM IMOMENIANINCh B TPENOIUMEPHU30BaH-
HYI0 CMech OyTHUJIOBOTO METaKkpHJjiaTa U CTHpoja U
nonumepuszoBaiuch npu 55°C. IonyToHKHE cpe3bl
(TommuHON 1 MKM) MTOCIIEIOBATEEHO OKPAIINBaJIH
asyp 11, ocHoBHEIM (hykcnHOM. MuKpodoTorpadun
MOJTy4YalId C MCTIONb30BaHNEM IH(PPOBON BUAECOKA-
mepsl (Leica FC 320, I'epmanus).

ONEeKTPOHHO-MUKPOCKONNYECKOE U3yUYEeHUE MPo-
BOIWIA B 00Opa3iax OWOINTATOB TEYCHU Pa3MEpPOM
0,5%1,0 MM, ¢ukcupoBaHHBIX 1% pacTBOpOM HYeTHI-
pexokurcu ocmust Ha 0.1 M O6ydepe Mwmmionura, pH
7.4, ipu +4°C B Teyenue aByx vacos [ 14]. TTocie ne-
THIpaTaliy B CIHUPTaX BOCXOSILIECH KOHIIEHTPALMH
U aleToHe 00pa3Lbl 3aJIMBAIN B apAJIIUTOBYIO STIOK-
cunHyto cmomy [15, 16]. M3 nmomydeHHBIX OJIOKOB
Ha ymeTpamukporome Leica EM VC7 (I'epmanmus)
TOTOBWJIN TTONyTOHKKE cpe3bl (400 HM) M okparm-
BaJIM METHJICHOBBIM CHHHUM. Cpe3bl MCCIIe0BaINCh
B CBETOBOM MHUKPOCKOIIE U BBHIOMPAIIA OJHOTHUITHBIN
YYacCTOK JIIS TATbHEHUIIIEr0 U3y4YeHUs YIbTPacTPyK-
TYpHBIX U3MEHEHHUH. YIbTpaTOHKHE cpe3bl (35 HM)
KOHTpacTupoBa 2% pacTBOPOM ypaHWIIameTaTa
Ha 50% metanode [17] u murparom cBuHIa 1o E. S.
Reynolds [18]. [IpenapaTsl u3y4aau B 3J€KTPOHHOM
mukpockorie JEM-1011 (JEOL, Snonus) mpu yBe-
muuennsix 10 000-60 000 mpu yckopsitolieM Hampsi-
sxeann 80 kBT. [i1s morydeHus: CHUMKOB HUCITIOJTB30-
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BIMCHh KOMIUIEKC M3 IudpoBoi kamepsr Olympus
Mega View Il (I'epmanust) u mporpaMmsl Juist o0pa-
6otku m3o6paxenuii iTEM (Olympus, ['epmanns).

Pe3ynvmamot u oocyyicoenue

Pasmeprr KK — 20-40 mxm. Ctpoenne KK ot-
Jryaercsi pazHooOpasueM, 3aBUCSAIINM OT (haromu-
TapHOW AKTUBHOCTH, CBOWCTB IOTJIOLIEHHOTIO Ma-
Tepuana, JOKaJIM3alud B CHHYCOMJTHOM KaIlilIsipe
(puc. 2).

KK conepxat oBanmpHOE SIpO, pa3HOE KOJUYe-
CTBO MHUTOXOHJIPHUH, XOPOIIO Pa3BUTHIH KOMILIEKC
Tlonbmku, KOpPOTKHE LMCTEPHBI T'PaHYIAPHON 3H-
nmormasmatuueckoit  cetm  (I'pOC), MHO)KecTBO
JU30COM, TUIOTHBIE OCTATOYHBIE Tela W PEeAKHe
KOJIBIIEBBIC TUTACTUHKH (JICTIECTKH), KOTOPHIE pac-
CMaTpHBAIOT KaK CIELUAIM3UPOBAHHYIO (OpMYy
TPaHyJSIPHOTO HHJIOIUIa3MaTHUECKOIO PETUKYIyMa
(puc. 3, 4).

Buyrtpuknerounsle opranemisl KK cunTesupy-
10T ()epMEHTHI JJIsi BHYTPUKIETOYHOTO M BHEKJIE-
TOYHOT'O pAacCIIEIUIEHUS Yy>KePOAHOTO Marepuaa,

OpI/IFI/IHaJ'ILHBIe HCCIICJOBaHUA

aHTHOAKTEepHUANbHBIC W JIpyrue OMOJOTMYECKH aK-
TUBHBIE BelecTBa (MPOTEa3bl, KUCIbIE THIIPOJIA3HL,
MUPOTeH, UHTEPPEPOH, JTH30IUM H Ap.). OTpaxe-
HueM ¢arorurapHor aktuBHOCcTH KK siBisieTcst xo-
JIUYECTBO JIN30COM, KOTOPBIX OOJBINE B «CTaphIX)»
KJIETKaX, U OCTAaTOYHBIX TeJNel, MpPEeACTAaBICHHBIX
B BUJC IUIOTHBIX IHUTOIJIa3MAaTHYECKUX TpaHyll.
B nuronnazme KK BBIACTAIOT «KIETOYHYIO MEpU-
(hepuro», obecnednBaronyr0 Makpodary crocoo-
HOCTb TIEPEJBUTATHCS, BTSITUBATH MHUKPOBBIPOCTHI
LUTOIJIa3Mbl, OCYIIECTBIISITh SHAO- M SK30ILMTO3.
Habnromatorcst Takke MUKPOTPYOOUKHM M ITy4YKH
MHUKPOQHUIaMEHTOB.

Ha nmoepxnoctu KK nMeroTcsi HEMOCTOSIHHBIE
YIUIOIIEHHBIC IUTOIUIA3MaTHYEeCKHe CKIaJIKH (Ja-
MEJUTOTIOINH) WU TIIACTHHYATHIE HOXKKH (pHC. 6),
a TaK)Ke OTPOCTKU ((PUIIOTIOIUH) U MHUKPOBOPCHUHBI,
MOKPBIThIE TIUKOKAIUKCOM (puc. 3). [Tnazmonemma
(dopmupyeT uepBeoOpa3HbIe TeNbla ¢ LHEHTPAIbHO
PacToI0KEHHOHN TUNIOTHOM JINHUEN. DTH CTPYKTYpBI
MOTYT MPEJICTABIATh KOHICHCUPOBAHHBIHN TIIHKOKA-
nukc [19].

Pucynok 2. — Cmpykmypa u nokanusayus knemok Kyngpgpepa (KK)

a) kpynuas KK, c60600H0 pacnonazarowascsi 8 npoceeme CUHYCOUOHO20 KANWLIAPA, COOePIHCUM 08ATbHOE S0PO U
boavbuiol 00vem yumonnasmol (benas cmpenxka); kiemka Umo — cunsas cmpenxa x1000; 6) kpynnas KK, npuxpenien-
Has K 9HOOmenuio, cooepicum sa0po no gopme, 6auskoi kK 6obosudwnou (benas cmpenxa) * 1000; snoomenuanroHas
Kremka — pozosas cmpeaka. * 1000 (a, 6 — nonymonkue cpeswi, okpacka azyp Il-ocnosnoii ¢hyxcun); 8) KK, c60600-
HO PACNONA2aiowasics 8 npoceeme CUHyCoOuOH020 KaAnuuispd, COOepHCUn MHO2OUUCTEHHbIE YUMONIA3ZMAMUYeCKue
KOMNOHEHMbl, MecHo Konmaxkmupyem ¢ aumpoyumom (Jly) u spumpoyumom (3p), 'y — cenamoyum, Ilp — npoceem
cunycoudrnozo kanunsapa. 10 000, ¢) KK, ecmpoennas 8 3HOOMeNUanIbHy0 8bICIIUIKY CUHYCOUOHO20 KANUIAPA, ee
sopcuHKu (¢hunonoduu) nepeniemaromcs ¢ Muxpogopcunkamu eenamoyuma. *10 000 (8, 2 — snexkmporozpammsi)
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Pucynok 3. — Yanompacmpyxkmypnwie komnapmmenmot KK Pucynok 4. — Ynompacmpyxkmypnsie komnapmmenmot KK

MHuozouucnennvie mumoxonopuu (Mx), kopomxue MHuozouucnennvie  npomuvie  menvya  (1T).
yucmepnol I pOC  (3enenvie cmpenxu) u noaumopguvie  Mumoxonopuu (Mx), codepacawue mampuxc ymepeH-
niomuvle menvya (Hceamvie CMperKu) 6 YUmonidsme — Hou 1eKMPOHHOU NAOMHOCTU U OMYEMAUEbIe KPUCTIDL.
KK. Op — spumpoyum. Cunue cmpenku — nywucmoni  Heckonvko ouxmuocom komniaexca [onvoxcu (KI).

cnou  (enuxokanuxc). Kpacuwie cmpenxu — ¢uiono-  Manouucnennsie kopomrue yucmepnol I’ POC (3enenvie
ouu (yskue ncesdonoduanvuvie gvipocmut). * 20 000.  cmpenxu). Inukoxanruxc (cunue cmpenxu) Ha NOBEPXHO-
Onexmponozpamma cmu KK. %20 000. Dnexmponocpamma

3

" A ey ! s a2 u T ;
Pucynox 5. — @azoyumapnasn akmugnocms knemox Kyngpgpepa (KK)

a) KK (6enas cmpenxa) cooepocum 6 yumoniasme 3pumpoyum (KpacHdas cmpenra); nOLymMoOHKUlL cpe3; OKpa-
cka azyp Il-ocnosnoii gpyxcun, x1000; 6) KK ¢ konmakme ¢ cemepoeeruvimu spumpoyumamu (3p), codepaicum 6
yumonasme OmiuCUsWULl c8oll cpok spumpoyum (kpacuas cmpenka), 10 000; 8) KK 6 cocmosnuu évlcokoil ghazco-
YumapHou akmusHocmu, cooepicaujas anonmosnoe meno (AnT), muoeouuciennvie ocmamoynvie meivya (dceamole
cmpenku) y nayuenma ¢ covemanuvim nopasiceruem nevenu XI'C+BHY, %15 000, ¢) KK c60600H0 pacnoraeaemcs
8 npoceeme CUHYCOUOHO20 KANUIAPA, COOEPHCUN MHO2OUUCIEHHbIE MUMMOXOHOPULU, NIOMHble meavyd U O0abUYIO
Gazonuzocomy (@c). x10 000 (6, 8, 2 — sekmponocpammot)
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HeOonbime MHOTOYHCICHHBIE BBIPOCTHI ITH-
TOTJIA3MBI BBHITJBIIAT Kak «000pKw» (paduipl) Ha
onexe (anria. ruffl); mpu UX cMbIKaHUKM B KJICTKY
nomajaeT HeOOoBIIONH 00BEM OKPYKAIOLIECH <OKHU]I-
KOCTH» (MUKPOIIMHOIIUTO3HBIC BAaKyOJIH) BMECTE
¢ pacTBopeHHBIMU B Heil monekynamu. KK Taxxke
conepkat Oonpiue (Garoim30COMBI, KOTOPHIE Ya-
CTO CoOJIepKaT OT)KUBIITHE CBOM CPOK SPUTPOIUTHI U
WHOPOHBIC BEIIECTBA (puc. 5).

HabOyxas, KK BbINONHSAIOT poib COUHKTEPOB
CHUHYCOUJIHBIX KanmmuisipoB (puc. 6). B muromnazme
KK MHOro MHMHOIMTO3HBIX M (DaromuTO3HBIX ITy-
3BIPHKOB WJIM CBOEOOPA3HBIX TPYOOUEK, MOXOKUX
Ha «YEpPBIYKOBY, MPEACTABISIONINX JIEMO KIETOY-
HOM MeMOpaHsbI Jyis ObICTPO (aronuTapHoi peak-
MU B OTBET Ha IOMaJ[aHUE B KIIETKY KaKHX-JIIMOO
yactull (puc. 6, 7). C moMomupo crneruuuecKux

nsl

Pucynox 6. — ®pazmenm yumonnazmor KK

Ipoceem cumycouono2o Kanuiispa 3anoiHsem Ha-
oyxwasn KK, 6 eé yumoniazme 6vis61510mcsi KOMNOHEH-
mot komnnexca lonvoocu (KI), mumoxonopuu (Mx),
MHOSOYUCTICHHbIE MENKUE NOAUMOPHHbIE 2PAHYIbL U NY-
3bIPLKU (CUHUE CMPETIKUL), KPACHbLE CIMPETKU — IAMEI0-
noouu, 3eienvle Cmpeiku — niomuvle meavya, 1y — cena-
moyumot. %20 000. Dnexkmponoepamma

OpI/II‘I/IHaJ'IBHBIC HUCCICOOBAaHUA

My3BIPHKOB OCYIIECTBISIETCSI PELEITOPHO-OIIOCPE-
JIOBaHHBIA ASHAOLUTO3, KOTOPBIA B YINPOILIEHHOM
BU/JIE IPE/ICTABIICH CJICTYIOINMHY CTaIUsIMU: PELieTl-
TOpBI B IUIA3MOJIEMME, MEepPEeMeIIasch JaTepalbHO
IO KJIETOYHOH IMOBEPXHOCTH U CBS3BIBASICH C JIMTaH-
JaMu (MakpOMOJIEKYJIbl, HEKOTOPbIE BUPYCHI), HAKa-
TUTMBAIOTCSI B 00JIACTH SHIOIUTO3HBIX SIMOK; BOKPYT
TaKUX SIMOK U 00pa3yoMmMXcs U3 HUX IMy3bIPHKOB
CO CTOPOHBI IUTOIUIA3MBI COOMPAETCS CETEBUIHAS
000J104Ka 13 OeNKa KIaTpHHA; B pe3yJbTaTe CIus-
HUS KJIATPUHOBBIX Iy3BIPHKOB 00pa3yeTcst 3HJ0CO-
Ma (puc. 6, 7).

Hepenko oTmedaroTcsi pasHble BapUaHTHI Kile-
touHoi koomepanuu KK mexmy coboit (puc. 8), ¢
JIPYTUMH CHHYCOUIATbHBIMH KIICTKAMHU: KIETKAMHU
Uro, numponuramu (puc. 9), spurpouutamu (puc.
56), neritpodunamu (puc.11).

il . il

Pucynox 7. — @®pazcmenm yumonnazmot KK

Jluzocomvl — uepHvie AuHUU; KIAMPUHOBbIE GE3U-
KVibl — MAJeHbKUe Cmpenku, 00beouHeHue KiampuHo-
8bix Ge3uKyn — Oonvuias xcermas cmpenxa. x40 000.
Onexmponozpamma

Pucynku 8-9. — Cunycouonulii 2emoKkanuanap

KK (puc. 8, socenmas cmpenxa) u monoyum/maxpogpae (puc. 9, sxcermas cmpenxa), KOHMAKMUPYOm ¢ Kiemrou
Hmo (cunaa cmpenxa), aumpoyumom (beran cmpenka). I'n — eenamoyum, JI — aunuonvie xaniu kiemxu Hmo;
meMHble 2PanyIbl 8 2enamoyume — 21uUKozeH; puc. 8 — noaymoukuti cpes. Okpacka azyp II-ocnosrnotl ghyxcun. <1000,

puc. 9. %8 000. DnexkmpoHnoepamma
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Pucynoxk 10. — I'unepmpoguposannas KK é cunycouonom
Kanunnape

Kpynuoe s0po (3enenas cmpenxka) u pasnozo pasmepa
NJIOMHbLE 2PAHYIbL YKA3LIEAIOM HA AKMUSUPOBAHHOE CO-
cmosanue KK. T'onybvle mpeyzonvruku —a0pa eenamoyu-
mos. I'onybas cmpenxa — monoyum/makpogaz.  *x1000

Honymsius KK B cuHycomaanbHOU BBICTHIIKE
TIEYEHH COCTABIISIET MPUOIM3UTENsHO 15% oT 001meit
MOMYJISIUK KJIETOK IeueHu. [Ipu aTom  npubnmsu-
tenbHO 43% KK pacnosnoxkeHo B nepuUnopTaibHOM
30HE 0JbKHY, 28% — B cpeaHet u 29% — B LeHTpab-
Hoti 30He. KK B (pr3nonormyeckux yclioBHUSX sSBIIS-
FOTCSl JTONTOKMBYIIIMMHA M CIIOCOOHBIMH K Camo00-
Hosnenuto [20]. KK criocoOHbI k aMme00nIHOMY [1BH-
JKEHUIO U MOTYT BBIXOJMTH B TIPOCBET CHHYCOHJIOB.
CymectByroT jokaszarensctBa, uto KK criocoOHbI
MHUTPUPOBATh BJOJIb CHHYCOMJAIBHBIX CTCHOK CO
cpeniHel ckopocThio 4,6+2,6 (SD) mxm/MuH [21].

B 3aBucumoctu ot pacnosioxenus B noiabke KK
paznuyarorcs o QYHKIUSM U (EHOTUIY, KOTOPBIN
OHU aJalTHPYIOT K pasHOMY MHKPOOKPYKEHHUIO
curHajgoB B neueHu [22, 23]. IlepunopranbHble
KIIETKM 3HAYHATEIBHO KpyIHEe W TPOSBISAIOT Oo-
Jiee BBICOKYIO (DaroruTapHYI0 W JIM30COMAIBHYIO
AKTUBHOCTb TI0 CPaBHEHUIO C KJIIETKAMH CpPEIHEH U
nepuBeHo3HoH 30H (puc. 10, 11) [24].

Cy1ecTByeT psjl 10Ka3aTeiabCTB, IEMOHCTPHPY-
IOLINX 3HAYUTEIbHYIO TeTEePOreHHOCTh aKTUBHOCTH
Makpo(daroB TedeHu, KOTOPYIO KiIacCU(pHUIPOBa-
v Ha nBe momyssimun — M1 u M2 [25]. M1, wun
KJIACCUYECKH aKTUBHPOBAaHHBIC Makpodaru, Xxapak-
TEPU3YIOTCS MOBBIILICHHOH SKCIIpecchel mpoBocHa-
TUTeNbHBIX MUTOKHHOB (TNF-a, IL-6, IL-12 u uH-
nynubensayio NO-cuaTaszy — iNOS), Torma kak M2
WIN aJIbTePHATUBHO aKTHBHPOBaHHBIE Makpodary,
MPOSIBIISIIOT HU3KYIO DKCIIPECCHIO TIPOBOCTIATHTEINb-
HBIX IUTOKWHOB U BBICOKYIO 3KCIIPECCHUIO MPOTHBO-
BocnanuTenbHbIx MeauatopoB (IL-10 u IL-1 [26].
Kpowme Toro, B rpynne M2 oTMeueHa 3HaUYUTENbHAS
rereporeHHocts (M2a, M2b u M2c), B koTopoi
MOJIKIIACCHl MaKpoQaroB HHIYIUPYIOTCS pa3iiny-
HBIMU PETYJISTOPAMU U IPOSIBIISIOT Ha IIOBEPXHOCTH
KJIETOK pa3Hble MapKepHbIe OCIIKH, a TAKKE Pa3HyI0
(YHKLIMOHAJIBHYIO aKTHBHOCTB [27].

WnTepecHble pe3ynbTaThl  OBITH  TOTYYEHBI
MPU WU3YYCHHUU MOTONHUTENBHBIX (EHOTHIIOB pe-
3UJCHTHBIX MakpodaroB B rnedeHd. Makpodaru,
CBSI3aHHBIE CO CIIOHTAHHBIM pa3perieHueM (Huopo-
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Pucynox 11. — Konmaxkmul maxpoghazoe (3enenvie cmpenxu)
u Heltmpoghunoe (Kpacnaa cmpenka) ¢ CUHYCOUOHOM
Kanuanape 6 nepunopmansHoil oonacmu 001bKu

Tonymonxuu cpes. Oxpacka: azyp ll-ochosnoii ¢hyx-
cun. <1000

3a TmedeHu, ObUIM Ha3BaHBI Tpymmoi Iredale [28]
IPaM-acCOIMUPOBAHHBIMIA Makpodaramu (SAM),
npenctarisitor ¢coboit Gr-lhi U CBs3aHBI C MOBBI-
LIEHHOW JKcrpeccuedl mpoguOpOTUYECKUX IIHTO-
KHHOB, Tpanchopmupys ¢axrop pocra B (TGF-B)
n TpombonuTapHblii (akrop pocra [29]. Hdpyroit
cnermdryeckuii peHoTun makpodara cBsA3aH C re-
natokaprmHomoit [30].

KK, npescrapisis co00#t 04eHb MOBUKHBIC Ma-
Kpodaru, cBs3aHHBIE C DHIOTENHEM, O0pa3yroTcs
13 MOHOLMTOB KPOBH, HMEIOT JIMIIb OrpaHUYEH-
HyI0 crocoOHOCTh K JneneHuto. [Ipemmomnaraercs,
yt0 o0HoBjIeHHe KK nmpoucxoaut u3-3a amnonrosa u/
WM MUTPAIUK Ha JIPyTUE CalThl — IUMQpaTndecKue
y31bl. beuto mokaszano, uto B oreeT Ha Th-2 Bocna-
JIUTEIbHBIC CUTHAJBI U yBenauuenue 1L-4, pesuaent-
Hble Makpodary, Bitodas KK, moryr crumymnupo-
BaThCs s mponudepanuu [31].

KK ¢aronutupyoT mo MexaHu3My dSHJIOIHTO-
3a (MUHOIMTO3a WK (aronuros3a), KOTOPBIH MO-
JKET OIOCPeNoBaThcs perentopaMu (abcopOIUoH-
HBIH) WM TMPOUCXOIUTH 0€3 y4yacTusl pelenTopoB
(xuaxodasnsiit). KK mormomaror cocrapuBmmecs
KJIETKH, WHOPOJHbBIE YaCTHIIbI, OMyXOJEeBbIE KIIET-
KH, OaKTepUH, IPOXKIKH, BUPYCHI U Tlapa3zuTtoB. OHU
3axXBaThIBAIOT U NepepadaThIBalOT OKUCICHHBIC aTe-
POTCHHBIC JINIONPOTEMHBI HHU3KOW IUIOTHOCTH W
YAQISIOT JICHATypUPOBaHHbBIE OETKK ¥ PUOPHH MTpH
JBC-curnpome.

KK ¢darouutupyror pasiuyHble HMMYyHOI'€-
HBI U3 KPOBH, OTTEKAIOUICH M3 KHUIIEYHHKA, W 3a-
JEP>KUBAIOT MOCTYIUIGHHE MX B OOIIMH KPOBOTOK.
@aronurapHas (QyHKIHS OCYIIECTBIISETCA 3a CUET
0oJpIIOr0 KoMM4ecTBa Mu3ocoM. Makpodaru me-
YeHH SIBJISIFOTCS KIFOUEBBIM areHTOM B TOMEOCTase
xene3a B KpoBH. [Ipu 9TOM pazpymarorcsi MOJIEKy-
JIBl TEMOTJIOOMHA, X TIOOMHOBBIE LIENH [TOBTOPHO
YTHIM3UPYIOTCS, a TeM PacLICIUIIETCS Ha KeJe30 U
omnmupyouH. [Ipu cynpaBuTanbpHON OKpacke B HHUX
MOTYT OBITH BBIABIICHBI BKIIOYCHHUS T€MOCHICPHHA
wim xenesza (puc. 12, 13). YV nabopaTopHbIX KpbIC
KK 13 MakpoQaroB (GparoiuTUPyeT OKOJIO OJ-
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Pucynok 12. — Ouazoewlii cemocudepos neuenu

Oxpacka: eemamokcuaunom u 303unom. %200

HOT'O DPUTPOIUTA B JIeHb, 0€3 BUANMOTO BPEIHOTO
BO3IeHCTBHS Ha Makpodar, Ho OoJiee BEICOKAs dpHU-
Tpodarust (reMoJuTHIECKUE 00JIC3HN) MOXKET MPH-
BECTH K MOBPEKICHUIO Makpodaros [32].
MeTaboauThel apaXxuaOHOBOW KUCIOTHI, (aKTop
aktuBauuu tpomobonuros PAF, g-I®H BoI3biBa-
for aktuBanmio KK. AxtuBarnms makpodaros Bo3-
MOJKHA JIMIITb B MPUCYTCTBUHM KOHKPETHBIX CTUMY-
70B (HampuMep, OaKTepHalbHBIX TPOAYKTOB, C3b,
y-UOH). [lono6Has 0coOEHHOCTH MO3BOJISIET He-
KOTOpPBIM OakTepusiM, TpudaM U MPOCTEHIINM Tep-
CHUCTHpOBATh B IIMTOIIa3M€ HEAKTHBHPOBAHHBIX
Makpoaro. AKTHBAIUS MakpoharoB MPOTEKAET
6ypH0, COMMPOBOXKJAasACh HWHTCHCHUBHBLIM BBIXOJOM
MUKPOOUIMTHBIX BEIIECTB, a TAK)KE IUTOKUHOB, Pe-
TYJIMPYIOLIMX YPOBEHb BOCHAJIMTEIBLHOW pEaKuu
W WHIYIUPYIOUMX pPa3BUTHE MMMYHHOTO OTBETA.
AxrtuBanua KK nunononucaxapujiamu mojaBisi-
€T TIOTJIONICHHUE THaTypPOHOBOW KHCIOTHI DHIOTE-
JHaJbHBIMUA KIETKaMu. DTOT 3¢ dekT, BO3MOKHO,
orocpeyercsl JIeHKOTpHeHaMH. AKTUBHPOBAHHBIC

Pucynox 14. — [{umomoxkcuueckuii 3¢phexm
MoHoyuma/maxkpogaza

3enenas cmpenxa - 6e3 yuacmusi Yyumomoxcuyeckux
aum@oyumos 6 nepugepuieckoi 0dracmu OO0NbKU 6
ouaece socnanumenvhou ungurbmpayuu. TpeyeorbHux —
Mecmo Kowmaxkma Mouoyuma/maxpoghaza ¢ paspywa-
towumces eenamoyumonm. Ilonymonxuii cpe3z. Okpacka:
asyp Il-ocnosnoti ¢ykcun. 1000

KypHrain ['pogHEHCKOr0 TOCYIapCTBEHHOTO MEIUIIMHCKOTO yHUBEepcuTeTa, Tom 15(4), 2017

Pucynok 13. — Ouazoewtit 2emocudepos neuenu
Oxkpacka no Ilepacy na scenezo. x200

KJIETKH B CBOIO OYepeb BhIPaOaTHIBAIOT KOMILIEKC
OMOJIOTMUECKN aKTUBHBIX BEILECTB, TAKUX KakK pa-
JMKaIbl KUCJIOPOJia, aKTUBATOp IUIA3MUHOTCHA,
(akrop Hekposa omyxonu anbha (TNF-o), IL-1,
IL-6, Tpanchopmupyroumii ¢akrop pocra b
(TGFb), koTOpble MOTYT BBI3BaTb TOKCHYECKOE
noBpexaeHne remarorutoB. [lox Bimmsauem WUJIO,
IL-1 u TNF-0 B me4eHn HAYMHAETCSI CHHTE3 OEIKOB
ocTtpoii ¢a3el, B ToM uncie C-peakTuBHOTO Oenka,
A-amwmrouna, ranroriobuna, ¢daxtopa B xomruie-
MeHTa 1 anbdal-anTutpuncuna [33].

VYceranoBieHo, yto aktuBupoBaHHble KK skc-
MIPECCUPYIOT MUTOTOKCHIeCcKHEe MOTeKy bl (TRAIL,
Fas-nurana, rpansum B, ROS, nepdopun), yuacty-
IolMe B JIM3KMCe MHQUIMPOBAHHBIX TeMaTOLUTOB
(puc. 14, 15, 16, 17). IlockonbKy IUTOTOKCUYHOCTh
HOCUT HeclienudpuUIeckuil xapaxkTep, npexnmnosara-
eTcsi, YTO, Hapsny ¢ MHOUINPOBAHHBIMU T€NaTo-
[UTaMH, JTU3UCY MOTYT IOJIBEPraThCsl U 3/I0POBBIC
kietku [34].

Pucynok 15. — qumomoxcuueckuii 3¢hp¢pekm monoyuma/
Makpogaza

Kpacunaa cmpenxa - ¢ yuacmuem yumomoxcuue-
CKUX TUMPOYUMOE (CUHAS CMPeKa), TUUPyruux 2e-
namoyum (benas cmpenka). I'y — (cenamoyum cresa)

C JIOKANbHOU «ONYCMOUIEHHOCHIbIOY YUMONIA3MbL.
Ty — (cenamoyum cnpasa) — ¢ MUNUOHBIMU BKIFOUEHUAMU
U MHO2OUUCTEHHBIMU SO0pbllKamu 8 sope. [lomymonkuil
cpes. Okpacka: azyp ll-ocrnosnot gyke. x1000
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Pucynox 16. — Monouyum/maxpogpaz

benasi cmpenxa - enedpsiiowuiicst 8 npoOCMpancmeo
medncoy osymsi eenamoyumamu (Iy), o00un uz xKomo-
PBIX (HUDICHULL) npemepnesl HeKpo3, d 6Mopoll (6epxXHulL)
— oucmpodhuro. Ionymonkuii cpes. Oxpacka asyp II-
ocHosHou gykcun. x 1000

Bbuto nmokaszaHo, 4To MeYeHOUHbIe Makpodaru
(KK) uMeroT mojoKUTEeNbHBIH aHTUBUPYCHBIN d(¢-
(exT B panHeil ¢a3ze nocne 3apaskeHus, HO, BUIUMO,
UTParoT POJIb B MIOAABICHUY aHTUBUPYCHOT'O HMMY-
HUTETA MPH XPOHUYECKOH HMHPeKuu. [ToMmumMo nx
y4acThsi B MOJYJISIIIMK aHTHBUPYCHOTO MMMYHUTE-
ta, KK, xak mosjararor, y4acTBYIOT B Pa3BUTHH (QH-
0po3a Mpu XpOHUYECKOM BUPYCHOM BOCHAJICHHU.
C npyroit croponsl, KK Takxe skcmpeccupyror
MHOXECTBEHHbIC METAJIONPOTENHA3bl MaTpUKCca
(MMP-9, -12 u -13), koTOpbIe CHOCOOCTBYIOT Je-
rpajjallid BHEKJIETOYHOTO MaTpHKca W pasperie-
Huto Guodpo3sa [28, 35].

Ycranosneno, uro KK nnpunmpyrorcs na pan-
Hux cragusax BUY-undeknnn, KoTOpas MOXKeT
HaXOIUTbCSA B HUX B IPOJYKTUBHOM U JIATEHTHOM
cocrostanu. [Ipu narennmun BUY B KK He pazmHo-
KaeTcsl, TPy MPOAYKTUBHOH CTaJuM MPOHCXOAMT
pa3MHokeHue u Hakoruienue BUY B nutomnaszme u
BKJIIOYEHUSIX B BUJIE TPaHyJl, KOTOPBIE, IPEACTaBIISS
BUY-«uaKkyOaTop», WHOHUIMPYIOT KIETKH MTEYSHH
U, KAKTUBUPYSD» PA3JIMUHbIE CUTHAJIbHBIE ITyTH, OKa-
3BIBAIOT MapakpUHHBIC 9PPEKTH Ha IpyTrue KIeTKU
neueHu [36].

B nammx HaOMIOACHUSIX TP MUKPOCKOIIUH TO-
JYTOHKHX CpE30B B CHHYCOMJax IIEYEHH Yy BCEX
BUY-uHbUIIIPOBAaHHBIX TAIUEHTOB B TIPOCBETE
cunycomnna ooHapyskensl KK kpynHbIX pazmepos ¢
HAJIMYHMEM 3BE3JYaTBhIX OTPOCTKOB, siaep 0000BU-
HOW (OPMBI, HATTMYUEM JIM30COM B LHUTOIIIa3Me. B
nutoriazme dactu KK oOHapykeHBI XapakTepHbIe
MHOXECTBEHHbIC NHTEHCUBHO OKPAIIEHHbBIE BKIIIO-
YeHUsl, TPE/ICTABICHHBIC TPaHyJaMH Pa3zHOTo M-
ameTpa, TyCTO pacIpe/ieIeHHBIMH B IUTOILIa3Me
KJeToK (puc. 18).

[Ipy MMKpPOCKONMHU TOJYyTOHKUX CPE30B IIpe-
naparoB nedern nanueHToB ¢ XI'C 6e3 BUY-un-
(bexunyu B CHHyCOMIaX MEYEHH TAaKXKe BBIABIISUIUCH
KK, omHako HM B OJHOM cliyuyae B IUTOILIa3ME
KK He oOHapyKeHBI WHTEHCHUBHO OKpalICHHBIE
BKJIIOUYEHUSI, MOJOOHBIC TAKOBBIM Y IMALMEHTOB C
BUY-undexuneii.
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Pucynox 17. — llonumopgpusm zenamoyumos

B pacwupennom nepucunycoudanvhom npocmpan-
cmee — MoHoyum/makpogae (OnunHas 6enas cmpenka),
yuacmeyem ¢ L{TJI (kopomxkas 6enas cmpenxa) 6 iuzuce
2enamoyumos; 36e3004Ka — JHCUPOBAst KANIsL 8 2enamo-
yume ¢ KpynHolM siOPbIUKOM 8 s10pe U MHOLOYUCTICHHLMU
Mumoxonopusamu 8 yumonnasme. IlepucunycoudanbHuiii
@ubpos (konnazenosvie 6010KHA 0O03HAYEHbI HAKOHEU-
Hukom cmpenvt). Tlonymounkuii cpes. Okpacka: asyp 1I-
ocHosHou Qykcun. x 1000

B onHoii u3 paboT npeacTaBieHa KadecTBEHHAsS
U KosinuecTBeHHas xapakrepuctuka KK u kierok
Wto y manimentoB ¢ XI'C ¢ pa3HOl BRIPaKEHHOCTHIO
BOCHAJINTENIbHBIX W3MEHEHUH B MEYEHH. Y CTAaHOB-
JIeHa 3aBUCHMOCTb MEXKIY BBICOKOH (PYHKIIMOHAIIB-
HOM aKTHBHOCTBIO PE3HIICHTHBIX MakKpoQaroB Ie-
YEHH C BRICOKUMH MH/IEKCOM THICTOJIOTHYECKON aK-
TUBHOCTH 1 ypoBHeM ANAT. Hapsiay ¢ atum ObuIO
MOKa3aHo, 4TO B OMONTAaTaxX MEYCHU MAIHEHTOB C
XI'C ¢ mmurensHocThi0 MH(Dekuuu Oonee 20 et
nMeeT MecTto MeHblee uncino KK mo cpaBHenuto ¢
narueTamMu co ctaxkeM XI'C o 10 net. YcraHos-
JIeHa JIoCTOBepHas cBA3b yBenunueHus uucia KK B
MIEYCHH C TTOBBIIIEHUEM a0COIIOTHOTO YKCIia MOHO-
uutoB nepudepudeckoii kposu npu XI'C [37].

besycnoBHO, Ha (YHKIMOHAIBHYIO aKTUBHOCTD
KK BnusitoT mpouecchl, CBA3aHHBIE C alolTO30M,
WHTEHCUBHOCTh KOTOPBIX 3aBHCHUT OT ATHOMATOTe-
HETHYECKUX MexaHu3MoB (puc. 19, 20). OtcyTcTBHE
WIK TIOHWXEeHHas (DYyHKIMOHAJIbHAS aKTUBHOCTD
KK moxer criocoOCcTBOBaTh MHBA3UH MAaTOTCHOB U/
WM CUCTEMHOMY BOCIAJICHUIO, HAIIPOTUB, AKTUBA-
uusg KK B ycroBusix MOBpeXICHUS [IE€YEHU MPUBO-
JUT K HEKOHTPOJIMPYEMOMY BOCIIAIUTEIHHOMY CO-
CTOSIHUIO B IICUEHHU.

Hamu y nauuentos ¢ ko-unpexuueit BUY/XI'C
npoBeieHo conoctasnenne konndectsa KK, conep-
JKAIUX BKJTFOYEHUS, C YPOBHEM BHUPEMHH, TTOKa3a-
TeJleM MMMYHOCYIIPECCHHU, KIMHUYECKON cTajuen
BUY-uHpekunu U mojgydeHUueM aHTHPETPOBUPYC-
Hoii Tepanuu (APT). B uccnenoBarensckoii rpyrmne
nanueHToB ¢ OonpmmMm KommuectBoM KK mpowc-
XOJIWIIO yBEIIMYCHHE B KPOBH BUPYCHOW HArpy3Kd
BUY, camwxenne comepkanns CD4+ T-nmumdorn-
TOB, pa3BUTHE OMIOPTYHUCTUYCCKUX HMHMEKIUH |
3a00JIeBaHUi, Yero He OTMEYEHO B IPyMIax MOHO-
napexknun BUY u XI'C u cranmo ocHOBaHWEM st
BbiOOpa cxemsl APT [38, 39].
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Pucynox 18. — Ocoovuii henomun KK y BUY-unpuyuposannvix nayuenmos npu XI'C

KK ¢ xapaxmepnvimu, MHOJCECMEEHHLIMY, UHIMEHCUBHO OKPAWEHHBIMU 2PAHYIAMU OKPY2noll opmbl pazHo2o
ouamempa, eycmo pacnpeodeieHHbIMU 8 YUmoniasme (moacmsle Cmpeiki) 6 npoceeme CUHYCOUOHO20 KANULIAPA ne-
uenu. Touxue cmpenxu — KK 6e3 epanynapruvix exmouenuil. Kopomkas cmpenka na nepgom pucyuke — knemxa Umo.
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CLINICAL CYTOLOGY OF LIVER: CUPFFER’S CELLS
Tsyrkunov V. M., Andreev V. P., Kravchuk R. I., Prokopchik N. I.

Educational Institution “Grodno State Medical University”, Grodno, Belarus

Introduction. Kupffer cells (tissue macrophages, mononuclear phagocytes) are the key cellular components of the
intrahepatic innate immune system and play a key role in eliminating liver inflammation, maintaining the orderliness
of cellular and noncellular structures and in the metabolic liver homeostasis.

The goal is to present the structural and functional characteristics of Kupffer cells based on the results of the
cytological identification of intravital biopsy specimens of the liver with its various lesions.

Material and methods. Liver biopsy was obtained by performing a liver aspiration biopsy in HIV-infected patients
and with chronic hepatitis C (CHC), from which written informed consent was obtained. Histological sections were
stained with hematoxylin and eosin, picrofuxin according to Van Gison, Masson, per hemosiderin by Perls. Semi-thin
sections (1 um thick) were successively stained with azur II, the main magenta. Micrographs were obtained using
a digital video camera (Leica FC 320, Germany). Electron microscopic preparations were studied in an electron
microscope JEM-1011 (JEOL, Japan) at magnifications of 10,000-60000 with an accelerating voltage of 80 kW. To
take pictures, we used a set of OlympusMegaView IlI digital camera (Germany) and iTEM image processing software
(Olympus, Germany).
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Results. The structural and functional characteristics of Kupffer cells, structural features, polymorphism depending
on the phagocytic activity for monoinfections of CHC, HIV infection and HIV / CHC co-infection are presented in
detail on the material. The illustrations show specific intracellular structures and the involvement of Kupffer cells
in lysis of infected hepatocytes with and without the involvement of cytotoxic lymphocytes. The presence of different
populations of hepatic macrophages differing in phenotypes suggests that they perform various functions in the liver
and homeostasis, in general, which is important for diagnosis and monitoring of therapy for liver diseases.

Conclusions. Conducting morphological studies of the liver biopsy with simultaneous use of various methods of
cellular identification significantly expands the possibilities of intravital diagnostics of liver lesions of various origin
and allows to clarify pathogenetic and morphological mechanisms of liver lesions. In CHC in HIV-infected patients a
special phenotype of Kuplffer cells is formed, characterized by a sharp increase in intracellular inclusions in the form
of granules of various sizes, which indicates high functional activity of Kupffer cells.

Keywords: liver, diagnostics, morphology, Kupffer cells, visualization
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cKkomy, hapmayesmuueckomy odpazosanuio Pecnyonuxu benapyce
XM PypquECKME / C. M. Cmompun [u 0p.] ; peo. C. M. Cmompun ; Munucmepcmeo

Hua "Tpoouenckuii zocyoapcmeeHnbvlil MeOUYUHCKUIL YHUGEPCU-
mem'', 2-a kagpeopa xupypzuueckux 6onesnei. — I'poono : [pI'MY,
2017. — 482 c. : puc. — ISBN 978-985-558-871-0.

Bon E3H M 30pasooxpanenusn Pecnyonuxu benapycw, Yupescoenue oopaszoea-

B oannom uzdanuu npedcmaenenvl 0CHOHbIE PaA30eibl YACMHOU
Xupypeuu 071 Cmyo0eHmos MeouKo-0uacHOCMuYecKo2o paxyivmema.
Temamuxa nocobuss cocmagiena 6 coomeemcmesuu ¢ y4eoHoll npo-
2PAMMOU NO XUPYPSUUECKUM DONE3HAM.

Kypnain ['poJHEHCKOr0 rocyIapcTBEHHOTO MEIMIIMHCKOro YHUBepcuteTa, Tom 15(4), 2017 431



