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OBIIAS XAPAKTEPUCTHUKA PABOTbBI

AKTyaJbHOCTh TeMbl. COBPEMEHHBI 3Tall €CTECTBEHHOW HCTOPHU appUKAHCKOH
yymbl cBuHe (AUC) oxBaThIBaeT MOCTOSHHOE HEOIAaromoiyyue TPaaUuLIHOHHBIX MPHUPOTHO-
OuaroBbIX HO30apeanoB AQpPUKH, a TaKkkKe SMH300THA U OTAEIbHBIE BCIBIIKKM OONE3HH B
pasnmuuHbeix crpaHax EBpombl. C Hawama 21 Beka adpukaHCKas dyyma CBHHEH HOSBHIIACH B
I'pys3un, a 3atem B ApmeHun. M3BecTHO, 4TO BO30yauTeNeM 3a00JeBaHUs SIBISIETCS KPYITHBIH
00oNMoYeUHBIl BUpYC, coaepxkamuii apycrmpaieHyro JIHK. HesaBucumo ot cmocoba
pacnpoctpanenus Bupyc 100% mopakaeT JOMalIHUX U JUKUX CBUHEH BCEX BO3PACTOB M IpU
octpoii ¢opme BbBBIBacT 100% neranbHOCTh. OH pa3MHOXKAETCS B KIETKaX HWMMYHHOM
CHCTEMBl W, TIpeXJe BCEro, B KIETKaX MOHOILMTapHO-MakpodaralbHOTO psja, KOTOpHIE
SIBIISIIOTCS TIEPBOM M OCHOBHOW MHUIIIEHBIO perikanun Bupyca AUC.

Ouznonorus KIETOK CHCTEMBI MOHOHYKJIEApHBIX (arouTOB M WX 3HAUCHHE B
HMMYHHOM OTBETE€ JOCTaTOYHO HCCIIENOBAaHBI M ONHCaHbl. PemeHsl Hamboiee obmiue
poOJIeMBl, KAacaIoIIHecs] 3HAYCHUsI MOHOHYKJIEapHBIX (DaronuToB B MH(EKIIMOHHOM IpoIiecce
JUId TIaTOT€HOB C BHYTPUKIETOUHOH JoKanu3anued. OIHAKO OCTAIOTCS MajOU3yYCHHBIMU
MHOTOYHCJICHHBIE ACIIEKThI OMOJIOTMU M NAaTOJIOTHH HH(EKINOHHEIX IIPOLECCOB B TEX CIIyYasX,
KOrJa TIeMOIOITHYECKUE KJIETKH SBJIAIOTCS KPUTUYECKOW MHUIICHBIO MIM  HMMEIT
npeobiagaroniee 3Ha4eHHe B Pa3MHOKEHHH BO30yAWTeNed pa3iIMYHON MPUPOJBI, KaK M IPH
AUC, Koria ToJbKO reMONOATHYECKHIE KISTKH CIIOHTAHHO YYBCTBUTENBHEI K BUpycy AUC. In
Vitro BHpyC pasMHOXKAaeTcsi M OOBIYHO KyJIBTHBHPYETCS B MOHOLMTax/Makpodarax u3
Pa3sMMYHBIX TKaHEBBIX HCTOYHHKOB M OOHapyXWBaeTCsd, IJNaBHBIM 00pa3oM, B KIETKax
MakpodaraabHOro psaga, OIHAKO OH CHOCOOCH PEIUIMLIUPOBATECS M B APYIHX KIETKaX
JNeHKOIUTAapHOH JMHUM, HauOoNblIee 3HAYeHHe M3 KOTOPBIX MPEACTABISIOT HEUTPODUIIBL.
[locnennue  ABIAOTCA  CaMBIMH  PAaclHpOCTPAHEHHBIMM M B@KHBIMM  KJIETKaMH
Hecnenuduueckoil 3amuTbl BHYTPEHHEHW Cpelasl OpraHu3Ma >KMBOTHBIX W UENOBEKa OT
nHpekmit (Obakrepuit u Bupyco). OTCioa U Ba)XXKHOCTh HCCIEIOBAHUS KOJIMYECTBEHHOTO H
Ka4eCTBEHHOTO COCTaBa KJIETOYHBIX 3JIEMEHTOB CHCTEMbl KPOBETBOPEHMSA, M, B YAaCTHOCTH,
MOMYJSIMH MHEJIONAHBIX KIETOK, TaK KaK HM3MEHEHWs, BBIABISIEMBIE B HUX, SBISIOTCS
JOCTYITHBIMA ¥ BA@XHBIMH WHAWKATOPAMH HApYIIEHWHI B CHCTEME KpPOBETBOPEHUS H
(GYHKIMOHMPOBAaHUS (POPMEHHBIX 3JIEMEHTOB KPOBH, MO3BOJSISA OOHAPYKUTh MX M3MEHEHUS
P OTIPEIETEHHBIX TATOIOTHYECKIX COCTOSHUSX.

W3ydenne nepBuYHOW KynbTypsl KoctHoro mosra (IIKKM) ceumeil npencrabisier
co0oif ymoOHyr0O MoOJeNnb JJIsi WCCIIeOBAaHMS HEKOTOpPHIX cTopoH marorenesa AUC, u, B
YacTHOCTH, IU(GGEPSHIMPOBKY W TPAaHCKPUILIMOHHYIO AKTUBHOCTh PAa3iIMYHBIX TeMO- H
MMMYHOIIO3THYECKUX KJIETOK. B maHHO# paboTe McciaenoBaIuch MOMYJIALHMOHHbIE TOKa3aTeIn
muenonaHsix kietok [TIKKM, ux BEDKHBaeMOCTh U TPAaHCKPHUIIMOHHYIO aKTHBHOCTD, T.K. OHH
MOTYT SIBUTHCS MCTOYHHUKOM JOMOJHHUTEIBHOH peIUIMKanuy BHpyca. [IpoBeneHo yTouHeHHe
narojoruu MMMyHHOH cucteMsl ipu AUC u BeIsiBIeHne posn uHTepneliknaos MJI-17 u UJI-
23, a TaKKe TPaAHYJIOIMTAPHOrO KoJoHHecTuMyimpyiomero ¢akropa (I'KC®) u
rpaHyJIOLUTAPHO-MAKPO(araibHOro  KoloHHecTUMy mpyromiero  ¢akropa (FCMKC®) B
nuHamuke AUC.

OTcroaa ¥ nesibio padoThl ABUJIOCH:

UccnenoBanne u3MeHEHHH (H3HOJIOTMH MHENOUIHBIX KIETOK MepHdepuuecKoit
KPOBH U KOCTHOTO MO3ra CBHHEH B mporiecce ocTpoii hopmer AUC, m3ydenne ocobeHHOCTEH
BBDKUBAHUS MHUEIOUIHBIX KJIETOK CBUHEH B Ipolecce KyJlbTHBHpoBaHMsA C¢ BupycoM AYC.
BersicHeHHe BIMSHHSL OCHOBHBIX aHTHBHPYCHBIX IUTOKWHOB Ha MHUesono33 npu AUC.

J1s jocTrkeHUs JAHHOM 1esId ObLIM NOCTABJICHBI CJIEAYIOINUE 3a0a4H:



1. HccnenoBanme MOpPGHOJNOTHYECKA  PACIIO3HABACMBIX ~ MHEIOWAHBIX  KIETOK
nepuepuueckoii kposu (IIK) u xoctHoro mosra (KM) 310poBBIX U GOJNBHBIX
octpoit popmoit AUC.

2. Uccnenosanue muenounubix kietok [IKKM cBuHel, 3apaxenubix AU, B TeueHUe
YEThIpEX CYTOK KyIbTHBHPOBAHHUSL.

3. UccnenoBanue psiga UHTEpPICHKUHOB B chiBOpoTKe ITK 310poBBIX M OOJBHBIX
octpoii hpopmoii AY cBuHeil.

Jns sToro:

a) Ha momynsmmoHHOM ypOBHE

Bein nposenen Mopdomorndeckuit aHamm3 muenouaHeix kiaerok 1K, KM u ITKKM

CBUHEH B KOHTPOJIC M U3MCHEHHE UX COOTHOIICHUS HAa BCEX CTAIHAX OCTPOH (OpMBI

AYC.

0) Ha xi1eTo4HOM YpOBHE BO BCEX HCCICAYEMBIX KIETKaX:

M3yuanach OuHAMHKa W3MEHEHHH IUIOMIAAM IMTOIUIA3MBL, SApa M SAPBIIIEK

muenouansx kiaetok [1K, KM u ITIKKM cBuneii B koHTpose 1 Ha Beex craausx AUC.

B) Ha cyOKkIeTOUHOM ypOBHE BO BCEX HCCIICTYESMbIX MUCIIOMIHBIX KJICTKAX:

1. BeuiBmssiach JuHaMUKa W3MeHeHM B cojaepxkannu PHK  mwromnasmer,
siapbiiek u sanep muenouaHsix kierok [1K, KM u I[TIKKM B koHTpoJie U Ha Beex
craausax AUC.
2. Onpenemsiiocs cpeanee copepxanne JJTHK B simpax muenonanbix kietok I1K,
KM u IIKKM wu nocrpoensl rucrorpammsl pacnpeaenenus JHK mo xmaccam
IUIOMTHOCTH B KOHTpoJe U mpu AUC.
3. Ompepernsiack TUHAMUKA BBIOpOCA Psiia OCHOBHBIX aHTUBUPYCHBIX [IUTOKHHOB
B IIK mpu AUC.
Hayunast HOoBU3HA pa®oThI.
1. TIIpoBemero Mop(}OIOrHYECKOE HCCICAOBAHUE TUHAMHUKHA HM3MCHCHHH B
COOTHOIIICHUH MOP(OTIOTUIESCKH PACIIO3HABACMBIX MHETOUIHBIX KieTok [1K u
KM B KOHTpOJIE ¥ Ha BceM MPOTsDKeHUH ocTpoit popmer AUC.
2. IlpoBemeHo MOpQONOTHUECKOE WCCIECAOBAaHWE JAWHAMHKA W3MEHEHHH B
cooTHOmeHnn MHUenouaHbeix kietok [1IKKM, 3apaxennoit Bupycom AUYC B
TEYEHHNE YETHIPEX CYTOK KyJIbTHBUPOBAHHUS.
3. TlpoBeaeHo MUTOMOPHOMETPUUECKOE HCCIICAOBAHUE MOMYJISIHH MUCIOUIHBIX
xnerok IIK, KM u IIKKM, onpeneneHa nuHaMuKa M3MEHEHUI pa3MepoB MX
sJIep, SAPBIIEK ¥ LUTOMIa3Mbl B KOHTPOJIE M BO BCEX OIBITAX
4. Uccnenosansl usmenenus B conepxkannu PHK u JIHK B MuenonmHpIx KieTkax
[TK, KM u [IKKM B aunamuke octpoii popmber AUC.
5. HccnemoBaHa nuHAMHKa BBEIOpOCaA psiZia OCHOBHBIX AaHTHBHUPYCHBIX IIHTOKHHOB B
[K.
IIpakTHyeckast 3HAYUMOCTH PadoOThI
Hamu nokaszano, 4Tto momyssiuoOHHbIE U3MEHeHHs B MuenougHbIx kierkax [1IK m KM
npu octpoii popme AUYC sBIAIOTCS HE HEMOCPEICTBEHHO BHPYC-HHIYLHPOBAHHBIMH, a
OTBETHOHM peakuueil opraHu3Ma Ha BUpeMHIO. MeXaHH3M, 3allyCKaloUIUMH MOIMYJISLHOHHBIE
U3MCHCHUS MHUCIOUIHBIX KIICTOK [IK u KM, CBA3aH C JOCTOBEPHLIM yBeJ’II/l'-[eHI/ICM
conepxanns WJI-17 n WNJI-23. B mnonp3y mMoJA00HOrO 3aKiIIOYEHUs TOBOPUT M TO, 4TO
YBEIMYCHUIO KOHIECHTPAIlMM OSTHX IUTOKMHOB B CBIBOPOTKE KPOBU MPEAIIECTBYET
HelitponeHnu. YcwieHne ke cuHTe3a G-CSF  mpowmcxomur mociie BO3HHKHOBEHUS
HEHTPONICHNY U HAINPABJICHO Ha YCUIICHHE MPONU(EPAIlU dTHX KICTOK, IS KOMICHCAIIMN HX
yOBUTH. DTH UCCIIEIOBAHKS TOMOTAIOT YTOYHHUTH IMATOJIOTHIO0 KIMMYHHOU cuctembl mpu AUC.
Iyéaukanuu. OCHOBHOE coJepXKaHHE MAUCCEPTALMM OTPAXEHO B 7 HAyYHBIX
MyOIuKanusIX.



Ctpyktypa u o00bém amccepranum. PabGora wm3nmoxena nHa 103 crpanumax
MAaIIMHOIMCHOTO TEKCTa, COAEPKUT 14 Tabmmi U 17 pUCYHKOB, COCTOUT M3 BBEIEHH, 0030pa
JIATEPaTyphl, SKCIIEPUMEHTAIBHON YacTH, pe3yJIbTaTOB HCCIEAOBAHWA M X OOCYXICHUS,
3aKJIFOUEHHS U BBIBOAOB. CIIMCOK IUTUPYEMOH JINTEPaTypsl COAEPKHUT 192 HCcTOYHUKA.

MATEPHAJIBI ©H METO/IbI UCCJIIEJOBAHUSA

B kauecTBe skcrieprMeHTaNbHON MOJIEIN UCIIONIb30BaNIK 18 cBHHEH Bo3pacToM OT 3 10
4 Mmecsues u BecoM 35-40 xr. 14 cBuHel 3apaxkau HOAKOXKHBIM BBegeHueM Bupyca AUC, a 4
CBHUHBH HCIOJB30BaU B KadecTBe KOHTpoisl. Ha TepmuHansHoi cramguu (7-e cyTku GoJe3HN)
JKUBOTHBIX YMEPIUIBISUIM. DBTaHa3Ms CBUHEH mpoBoamiack coriacHo Guide for the Care and
Use of laboratory Animals, AVMA nporokony. B pabore ucnonb3osanu Bupyc AUC reHoTur
(1), BBIIEEHHBI U3 CENE3eHKH W MEYeHH OONBHBIX CBUHEW. THTpalusa U OUpEeAeIeHHEe T03bI
BUpYyCa OCYMIECTBILIINCh PYTUHHBIM METOJOM TeMaJCOpOMPYIOMNX EIUHHUI, COTJIACHO
Onxyanec. Jlo3a Bupyca AYC, ucmomp3yemas B OIBITaX Ha CBHHBSX, OIpENeIsiach B
n1abopaToOpyH 0 Havaja 3KCIepuMeHTa u coctaBisuia 104 remancopoupyromux equnun — [AE
50/mi.

Paboty nmpoBoxumm Ha Maskax kierok 1K, xoropas Opamachk K3 IJ1a3HOTO BEHO3HOTI'O
CHHYCa €KeCyTOYHO B TeueHHe 7 JAHeH OOJIe3HU B OHO U TO XKe BPeMsI y CBUHEH, 3apakeHHBIX
BupycoM AY. KoHTposieM city>Kuiu Te e CBUHBH, Y KOTOPBIX 10 BBeAeHHs Bupyca Opamu I1K.
Otneuarku rotoBuan u3 KM, B3aTOT0 M3 OG€IpEeHHON KOCTH 3/I0POBBIX U 3apaKCHHBIX BUPYCOM
AY cBunell. 13 kneTok koctHOro mMo3ra 4-x 310poBbix cBuHer rotoBmwin [IKKM u B wacts
¢makoHOB 100aBmsM BUpyc AY B onpenenéHHON KOHLICHTPALUH, TTOCIe Yero uepes 24, 48, 72
1 96 4acoB M3 CYCIIEH3MH KIETOK KOHTPOJIBHOM M ONBITHOH KyJIbTYp A MOP(OIOTHIECKHUX H
LUTOXMMHYECKUX UCCIIEIOBAaHUI TOTOBWIN Ma3kH. Bee masku ¢ukcupoBanu B 96% sTriioBoM
cnupTe B TeueHne 30 MuH. Mopdonorndeckuil aHamu3 HEHTPODHIOB KPOBH MPOBOIMIA Ha
Ma3KaxX, OKpALIeHHBIX TIe€MaTOKCHIMH-303UHOM 10 PomanoBckomy-I'um3a. Onpenemnsiu
ocHoBHOM coctaB kierok I[IK, KM wu IIKKM uxXx nOpolIEHTHOE COOTHOILEHHE, a TaKkkKe
pacnperenieHIe MHEIOUIHBIX KIETOK 0 CTEHEHH 3peloCTH Ha BCeX cpokax 3aboneBanHus. B
KaXIOM cilydae wuccienoBanmoch He MeHee 1500 wierok. [lomcuer mmenorpammer KM
MPOBOAMIM Ha OCHOBE aHanu3a Bcex KieTok KM B 75 monsix 3peHus, a 3aTeM OLEHHUBAIU
KJIETOYHOCTh KOCTHOro Mosra. Ompezensuics Takke uHuekc casura Heirpopuinos (MC) mo
¢dopmyne: UC= (MD+ IIM+MM+I1)/C, rne M3 — muenobnactsl, M — npomuenonntsl, MM
— MeTamuenonutsl, [1 — nanoukosaepusie 1 C — cerMeHTOosAepHbIe HEUTPODHIIBL.

KomuuectBo JIHK B mazkax IIK, orneuarkax KM u maszkax [IKKM onpenensiocs B
sZipax BCEX BHIOB MHUEJOHUIHBIX KJIETOK, OKpalieHHbIX peakTnBoM [ludda mo densreny npu
JuHe BONMHBI 575 HM ¢ Bu3yanmsamued m3oOpaxkenus (yeem.  100x1.30), Ha
UTOCIIEKTpo(OTOMETpE, CO37aHHOM Ha 0Oasze Mukpockoma-poromerpa SMP 05 (OPTON,
OPT), TeneBU3NOHHBIM METOJOM. B kaxmoMm ciaydae mpomsBoammn u3Mepenus B 100 sapax.
Beraucmsumn  cpennee conmepxkanme JJHK B siape m sappimkax (B YCIOBHO CPaBHHMBIX
€IMHULAX), ONPEessUIN IUIOLIaab SAEp U SIAPHIILIEK U BBICUUTHIBAIN CPEAHEE YUCIO SIPBILIEK
Ha aapo. Ha ocHoBaHuu momydyeHHoro marepuana no cogepxkanuto JIHK B sapax crpomnuch
THCTOTpaMMBl X paclpelesieHus M0 KjaccaM IUIOMIHOCTH. [ UX MOCTPOEHUs OIpeaesin
crangapTHoe mumiouaHoe konmuectBo JIHK B stmpax mumdormros MK 310poBBIX CBUHEH,
KOTOpOE CTPOro cooTBeTCTBYeT coaeprkanuio JJHK B qummonamnoi momymsmum B dazax Go /Gl
KJIIETOYHOTO IIUKJIA.

Jis xommuecTBeHHOro aHanusa cogepxkanus PHK u pasmepoB MuENOMIHBIX KJIETOK
masku IIK, ITKKM u orneuatku KM 0JHOBpPEMEHHO OKpallUBall rauIOLUAHUH-XPOMOBBIMHU
KBacllaMH B TeueHHe 48 uacoB B CBEXEMPUTOTOBIEHHOM pacTBOPE, IIOCIE YEro s
KOJIMYECTBEHHOro aHanu3a cojepxkanus PHK u pasmepoB siapelmiek, sifep, IMTOINIA3Mbl U



KJIETKH B IIEJIOM HCIOJNB30BaNach CTaHAApTHAs IporpaMma OTKphITOro pocryma Imagel. Bee
pa3MepHI KIIETOK AaHbl B MKM2, a copepkanre PHK u JIHK B yc10BHO cpaBHUMBIX €AMHHIIAX.

Jnst mpoBenieHnsT OGMOXMMHYECKUX aHAJIN30B coOMparnach IelbHAs KPOBb BO BCE ITHHU
npoBeaeHus uccnenoBanus Yposuu NJI-17, NJI-23, T-KC®, u TMKC® B o6pa3iax mia3msl
U3MEPSUIM C NMOMOIIBIO CTAHIAPTHOTO METOJa TBEpA0(ha3HOr0 UMMYHO(GEPMEHTHOTO aHAIM3a
ELISA cornacuo mucTpykuuu mpousBogutens («Habop mis ompepenenust cBuroro I1O»:
MyBioSource; ELISA Kit; MBS269716).

IlomydeHHBIE  SKCIICpHMCHTAlNbHBIE  JlaHHBIE ObUIM  00paboOTaHBl  MeToxaMu
BapUAllIOHHON CTaTUCTHKH C WCIIOJNB30BaHUEM IIaKkeTa IPHUKIAJHBIX IPOTpaMM Ul
cratuctrueckoir 06padorku Excel 2016 u SPSS 13.0 ¢ ucnons3oBaHHeM pa3zelia mporpaMmsbl
“AnHanu3 naHHBIX, mojpasfena “OmnucarenpHas CTaTUCTHKA . B kaxnpoll rpymme ams Bcex
MPU3HAKOB BBIYUCIAIM CpeaHee apU(pMETHIECKOe CTAHAAPTHOE OTKIOHEHHE H CPEIHION0
ommOKy cpegHero apupMeTHdeckoro. JIOCTOBEPHOCTh pa3uM4Mil MEXIy CpEeTHUMH
3HAUCHUSIMU OTIPEIEIISIIN 10 CTaTUCTHIeCKOMY t kpurepuro CTIogeHTa.

PE3YJIbTATBI HCCJAEJTOBAHUM Y OGCYKJIEHUE

IIaTorene3 muesionanbix kjaeTok IIK u KM cBuneii B Hopme u npu AY.
[onysinMoHHbIA, MOPGOMETPUYECKUI H HUTOXUMHYECKHI AHAJIM3 MHEJTOUAHBIX
kjeTok I1K u KM cBuHeil B KOHTpoOJIe U B IMHAMHKe 0CTPoil popmbl AY

HccnenoBanus KOMHMYECTBEHHOTO M KaueCTBEHHOTO COCTaBA KIETOYHBIX 3JIEMEHTOB
CHCTEMBI KPOBETBOPEHHMSI, U, B YAaCTHOCTH, MO MHEIOHIHBIX KJIETOK OYECHb BAaXKHBI,
T.K. OHH SBISIIOTCS NOCTYIHBIMH M BaKHBIMU HHIVKATOPaMH HapyIIEHHH B CHCTEME
KpPOBETBOpEHHsT M (YHKIMOHUPOBaHMS (OPMEHHBIX D3JIEMEHTOB KpPOBH M MO3BOJSIOT
0OHAPYXUTh X U3MEHEHHUS ITPH ONPEIeTICHHBIX MaTOJIOTHYECKUX COCTOSHHSX.

IMomynsMOHHBIA aHAaIW3 OCHOBHBIX KJIETOK KPOBHM MOKa3ajl, YTO B HOpME OOJBLIYIO
yacTp JnelikonutoB IIK 310poBeIX cBHHeH (okono 55%) cocraBisioT aMMQOUMTH, a Ha
MAJIOYKOSIIEPHBIE M CETMEHTOSAEPHBIE HEHTPOQMIEI B CyMMe NMPHUXOAUTCS HpuMepHO 35%
MOMYJISIUN JICHKOIIUTOB, KOTOPBIE IMPEACTABICHBl CETMEHTOSICPHBIMH M MaJIOYKOSJCPHBIMH
kietkamu. [Tocnemane cocraBmstror He Oonee 8% nedtpodmnoB I1K 3m0poBeIx cBHHEH, a Ha
METaMHUEIOIUTHI TPUXOJUTCS OKOJIO 1% momysanum.

Kax BuaHO U3 Tabmuuel 1, yxe ¢ nepBbix cyTok B [IK HaGmroaercs yMeHbIIEHUE YnCa
CerMEHTOSJIepPHBIX HeWTpodmnoB Ha 17.0%, a 4YHCIO TaNOYKOSAEPHBIX HEHTPO(HUIOB
yBennuuBaetcs: Ha 40%, B TO BpeMsi Kak KOJMYECTBO METaMUENIOLUTOB YBEIMYUBACTCS Ooliee
4eM B 6 pa3 M BIEPBBIE MOSBISIIOTCS MPOMHUENIOHTHI, YUCIO KOTOPBIX Mpuoimkaercs Kk 2.0%.
Ha 2 nedp mocie nHGEKIMH (M) KOJIHYECTBO CErMEHTOSIEPHBIX HEHTPODHIOB, MPOIOIIKAs
YMEHBIIAThCS, K TePMHUHAIBHON CTaAWU CTAHOBHUTCA Oojyee 4eM B 3 pasza MEHBIIE, YeM B
KoHTpoje. [Ipn 3TOM NpOIEHT MaJOYKOSACPHBIX HEHTPOGUIOB BIUIOTH 1O 5 AN IUIABHO
TIOBBIIAETCS U HA 5 IITH B 4 pa3a MPEeBOCXOAUT UX KOJIMIECTBO MO CPAaBHEHHUIO ¢ KOHTpoieM. B
JanbHeHIneM, K TEpMHHAJIBHOW CTAQAMM WX IPOLIEHT HECKOJIbKO YMEHBIIAeTCS, XOTS
IPOJIOJDKAET MPEBOCXOJUTh UX YHCIIO TI0 CPABHEHMIO ¢ KOHTpoJieM B 2,5 pasa. B 1o ke Bpems
YHUCII0O METAMHENIOLMTOB Ha BCEM MNPOTSDKEHUH 3a00JI€BaHUs 3HAYMTENIHHO BO3PACTaeT M K
3aBeplIaroliell cTaguu GOJIC3HH COCTaBIAIOT OKOJO TPETH BCEH MUETOMAHOH HONYIALUH B
nepudepudeckoil kpoBu. Hambonee panHHue GOpPMBI MHEIOUIHBIX KJIETOK, a HMEHHO
MIPOMHUETONNTEl W MHENoOIacTsl, KOoTopele He BcTpedaiorcs B IIK 310poBbIX cBUHEH,
TIOSIBJIIIOTCS. B HE3HAYHUTEIEHOM KOJIMYECTBE yXe Ha | JImu, a 3aTeM, IUIaBHO YBEIIHMUYHBAsCh, K
KOHITy 00JIe3HH CyMMapHO COCTaBISIIOT 0KoJIo 20% OT BCell MOIYISIIMN MUEIOUIHBIX KIETOK
KPOBH.

Takum 06pa3omM, ¢ MEPBOTo JHA MOCTE 3apaKEHHs HAMH BBISBICH CIBHT MHEIOHIHOM
MOMYJISAMHU BIEBO, YTO MPOSIBUIOCH KaK 3HAUYUTENBHBIM YBETMUEHUEM UHCIIa METAMHUETIOIUTOB,



Tak ¥ nossiaeHueM npomuenouutos B IIK, 3apaxennsix AU cBusedl. B panbHeilmem sta
TEHJCHIUS COXPAHSACTCS M YBEIMYMBAETCS UWCIO HE3pEeNBIX M Hambojee MOJOABIX U3
pacno3HaBaeMbIX MOP(OJIOTHIECKH KJIETOK KPOBH. YK€ CO 2 JIH NPOHCXOIIT W3MEHEHUS B
COZIep)KaHUN HEUTPO(UIIOB — BIEPBBIC UX KOJMYECTBO JOCTOBEPHO CHUIKACTCS, B pE3ysbTaTe
4Yero, MO>KHO IoJaraTh, 4To npoiudepaTHBHas (a3a HaUMHAET CMEHAThCS JETCHEPaTUBHOM,
HECMOTpsI Ha mpeobiaganue paHHUX GOpM — MATOUYKOSIEPHBIX HEUTPOGHIOB U OoJiee paHHHUX

(opM BILIOTH 10 MUENOOJIACTOB.

Tabnmma 1.
Pacrpe/iencHiie MHEIOUIHBIX KJIeTOK 1o crernenu 3penoctu B 1K cBuneii npu octpoit popme AY (%)
THIIBI KIIETOK Kowtp. 1 mm 2 mm 3 mm 4 mm 5 mm 6 mm 7 mm
M"Ifﬂ”;’m‘m“e 347439 | 271426 | 20551.9% | 19.582.0% | 144+£12% | 147£1.4% | 14.6£1.3% | 1231 4%
Mueso6acTeI - - 03201 | L1201 %+ | 224002%* | 21202%* | 33204%* | 4.1208*
TTpOMHETIOLHTEI - [ L6H0.I%F | 3.9£0.8%F | 5721.0%F | 8220.8%F | 11.1%1.7%% | 12.042.2%% | 13.843. 1%+
MeravmeniomuTsr | 12203 |8241.2%% | 14.741.9%% | 15743 4% | 21,553 9%+ | 23,624, 1% | 27 444.0%* | 34,044, 2%%
TIQnOIKOANEPHBIE | 55 7| 15 510 4 | 18.342.6%% | 20942.8%% | 22243 7% | 20 344 4%% | 24,945 3% | 20 204,15
HeHTpoQ Bl
CermMeHTOMEPHEIC | 1 310 ¢ | 7774102 | 62.84105 | 56.65113%| 45.9410.7% | 33.9412.7% | 30.4+114% | 277451
HEHTpOQIIIBI

*IOCTOBEPHO HUKE TI0 CpaBHEHHMIO ¢ KoHTpousieM (p<0.05-0.01)

**10CTOBEPHO BBIIIIE 110 CPABHEHHUIO ¢ KOHTpoJeM (p<0.05-0.01)

OTO CBUIETENBCTBYET O 3aBEPIICHHM W/WIIM HECOCTOSTENLHOCTH KOMIIEHCATOPHOI
(a3pl MIEI0I033a, a, CIIeIOBATENbHO, U YIITyOJIeHNH MaTOJIOTHYECKHX MpoleccoB. M3Menenne

JeHKOIUTapHOH (HOPMyYIBI COIMyTCTBYeT MHOTUM 3a00JIeBaHHSAM M JaeT TPEICTaBICHHE O
C yBEIHYECHHEM

TSKECTH  COCTOAHHUA  KHMBOTHBIX.

Takoe wu3MeHEeHHE

JIeHKOTpaMMBbl

TIPOIEHTHOTO COACPKAaHUA MOJIOIBIX q)OpM MHCJIIOMJHBIX KJIICTOK Ha3bIBAlOT CABHUI'OM BJICBO.

Tabnuua 2.

enocty B pu octpoit hopme AU (%).

Pacripenenenue muenonanbix kinetok KM cBuHel o crenenu 3
TUIb! KIETOK Komntp. 2 nnu 3 amm 4 nnm 5 nmm 6 nrm 7 nnm
MUCTOMAHBIE | )3 7.5 1| 13 150.8% | 15.942.0% | 15.051.8% | 14.451.5% | 12.851.2% | 10.3+1.0%

KIIETKH
Mueno6aacTel 6.7+1.1 | 5.2+0.9 4.6£1.0 3.9+0.9* 4.1£1.3 4.3+1.2 3.7+0.9*
Mpomuenonutsr | 7.741.5 | 14.3£3.3**| 9.3+2.0 9.8+2.4 9.242.1 9.5£1.9 |13.6+3.0%*
Meramuenomutsl |22.5+4.7| 24.7+42 | 258429 | 27.7£5.1 32.6+5.3 [45.245.7%% |47 9£5.2%*
[Manoukosimepusle | 8.6+2.2 | 16.943.8 |29.0+3.6%* | 25.543.4%% | 23.243.2%* | 2],843.8%* | 18.0+£2.9**
Cermentosiiepubie | 54.0+4.1 | 35.144.4% | 24.7+£3.5% | 27.243.6* | 23.3+3.7* | 11.94£2.8* | 6.6+1.4*
TaTonOrMueCKHe | () 51 1 | 3 810 gk | 4741 2%% | 5.8+ 3% | 7,623 4% | 7.4+3.2%% | 10.242.8%*
HEUTPOHUIIBI
CymMapHO
pannue Gopmbl  [36.9+£3.6| 44.2+4.7 | 42.6£4.2 | 41.4+5.5 | 459452 | 5945.4%* |65.2+7.1%*
KJIETOK
*I0CTOBEPHO HUKE II0 CPaBHEHHMIO ¢ KOHTpouieM (p<0.05 - p<0.001)

** JOCTOBEPHO BBILIE 10 CPaBHEHHIO ¢ KOHTposeM (p<0.05 - p<0.001)

7



B HOpME cooTHOIIEHHE MaIOYKN/CErMEeHTHI cocTaBsieT npumepHo 0.3, 1 mocToBepHast
pa3HMIIa C KOHTpOJEM IposBIeTCs Yyxe K 48 dvacam mocie MHQEKIHH, KOTAa HaunHaeT
HaOJIIOIaTHCSl MHBEPCHST COOTHOIICHUS TTAIOYKK/CETMEHTHI ¢ Ipeo0diIajaHieM HaT0YKOBUIHBIX
¢dopM HeHTpoUIOB, KOTOpast, JOCTUTAs MUKa K 4 11U, COXpaHsAeTca Ha ypoBHE 2.6 BIUIOTH 10
TEepMHUHAIBHOH (ha3bl 3a00eBaHus, rpadUIECcKOe MPEACTaBICHHE KOTOPOTO JaHO HIKE BMECTE
¢ JaHHBIMH KocTHOro Mo3ra (puc. 1). Ha HenocTaTtouHOCTh MpoindepanioHHbIX MEXaHH3MOB
yKa3blBaeT M CHIDKEHHE COJEP)KaHUSl BCEX KIETOK KPOBM — MAHIUTONEHHs, YTO
CBHJCTEIBCTBYET O HECOCTOSTENFHOCTH KOMIICHCAaTOpPHOH (pa3pl Jelikoros’3a, HECMOTps Ha
pe3Koe oMoJIoKeHne nomy sinuy HelTpodmios I1K yxe Ha paHHHX cpoKax 3a00JIeBaHus.

Takoe COOTHONIEHHE MOSBISETCS TIIPU IIOBBINICHHOW IOTPEOHOCTH OpraHM3Ma
KMBOTHOTO B HEHTPO(DMIBHBIX JISHKONNTAX, NMpeBbImaroniee Bo3MokHoct KM. CaBur BieBo
4acTo HaOJI0AaeTCs MPH Pa3IMYHbIX TSHKEbIX 3a00JI€BaHMAX, a B HaileM ciy4dae u npu AUC,
9YTO MOXET MMETh NPOTrHOCTHUYecKoe 3HaueHne Haummas ¢ 6-ro amu u Ha 7 IIH, CTAHOBATCS
3aMETHBIMHU IOKA3aTelNH, YKa3bIBAIOMINE HA JEKOMIICHCAUIO MPOIH(pEepaTHBHON aKTHBHOCTU
opranusMa cBuHed ¢ octpoil popmoit AUC. DTo HposBISIETCS MOCTEIIEHHBIM CHI)KEHHEM He
TOJIKO HEHTPOGUIOB, HO M YHcia JUMGPOOIACTOB U MOHOONACTOB. [IpH 3TOM MpPOMCXOAUT
JIOCTOBEPHOE YBEIWYEHHE COJCPIKaHUs MEPTBBIX M Pa3pyLIAIOMINXCS KIETOK, YUCIO KOTOPBIX
Ha TEPMHUHAIBHOM CTaguM COCTAaBIIE€T OKOJO IOJOBHHBI momymsinuu kietok 1K,
[IpoBeneHHBII aHANM3 pacTpeeIeHusT MUSIONAHBIX KiteTok KM cBHHel 1o cTeneHu 3penocTn
B HopMe ¥ npu AUC BBISIBUII HE3HAYNTENbHOE YBEIMUICHHE YHCIIA PAHHUX (OPM MHEITOUIHBIX
KJIIETOK, KOTOPOE COXPAHSETCS BIUIOTH A0 TEPMHUHAIBHON CTAJUM Pa3BUTHA OOJIC3HU U K 7 ANH
MOYTH B JBa Pa3a MPEBHIIIAET UX KOJIUIECTBO IO CPABHEHHIO C KOHTPOJIEeM. BakHO OTMETHTS,
YTO MpPU 3TOM OCHOBHOE MECTO CPEAM TONMYJIAUHM MHEIOUAHBIX KIETOK 3aHHMAIOT
METaMHEIOUTHI (Tad. 2).

OmnpeneneHre KOCTHOMO3TOBOTO MHJAEKCAa CO3PEBAHHMS MHEIOMIHBIX KJIETOK ITOKa3all,
YTO Yy 3J0pOBBIX CBUHEH OH paseH 0,59 u HaxomurTcs B mpeaenax HopMbl. [Ipu 3ToM yxe Ha
BTOpBIE CYTKH 3a00JIEBaHHS YHUCIIO PAHHUX (GOPM MHUETOUIHBIX KJIETOK HAYMHAET MOBBIIATHCS,
[0 CPaBHEHHIO C KOHTPOJEM, UTO CBHUJETENBCTBYET O HAIWIHMHU Pe3epBa IPEIICCTBEHHUKOB
MHEIOUIHBIX KIETOK KOCTHOTO Mo3ra. HaumHas ¢ maThIX CyTOK KOCTHOMO3TOBOI HHJIEKC PE3KO
MOBBIIAETCS ¥ K TEPMUHAIBHOM CTaJUH JOCTUTAET 2,7, T.e. MPOUCXOIUT PE3KOE OMOJIOKEHHUE
MHEIOUIHBIX KIETOK, a YHCIIO MAaTOJOTHIHBIX MUEIIONIHBIX KJIETOK yBennuuBaercs 1o 10%. B
nporecce 3a00JI€BaHMs YUCIIO MATOYKOSIEPHBIX HEUTPO(DHUIIOB ITOCTENIEHHO YBEIMYNBACTCS U K
TEPMHMHAJBHON CTAJWM TIOYTH B J(Ba pa3a NPEBOCXOIAT MX YHCIO B KoHTpose. Ilpu 3tom
KOJIMYECTBO  CETMEHTOSZICPHBIX  HEHTPOQMIOB Ha BCeM TNPOTSHKEHHH 3a0osieBaHMS
YMEHBIIAETCSI M K TEPMUHAIBHOM CTaguu WX 4ucio Oojee, yeM B 8 pa3 yMeHBIIAeTcs IO
CPaBHEHHUIO C KOHTPOJIEM, JOCTUTas HAa TEPMHUHAIBHBIX CTaauAX 65% nomysnsaiuu (puc. 1).

Kak m3BectHo B KM Moryr HaOiromatbesi pereHEpaTHBHBIA WIIH JIeT€HEPATUBHBII
C/BUTH TOMYISIMY HeHTpodmos. [Ipu perenepaTnBHOM cIBUTe HEUTPO(DUIOB YBETHINBACTCS
KOJIMYECTBO TATOUYKOSAEPHBIX M PAaHHUX MHEJIOUAHBIX KIETOK Ha (oHe neikonnTo3a. JTo
TOBOPHUT O TMOBBIIICHHOH MAESATENFHOCTH KOCTHOTO Mo3ra. IIpm nereHepaTWBHOM CIBHTE
YBEJINYUBACTCSI KOJIMUYECTBO TOJBKO MATOYKOSACPHBIX HEHTPODUIOB; MPU 3TOM IMOSBISIOTCS
JCTCHEPATUBHBIC W3MCHCHHSA B KIICTKaX. Harmmm HUCCIIEN0BaHUS YKa3bIBalOT, YTO HAa PaHHUX
craausx 3aboneBanus (1-3 Amu) IPOMCXOMUT pereHepaTuBHbINA caBur HelTpoduiaos B KM. B
ﬂaﬂbHel‘r’IUjeM OH CMCHACTCA ACTCHCPATUBHBIM CABHUI'OM. OTH U3MEHEHHS OTpaxarTCid B
nonymsimuu Heifitpodunos [IK — Ha panHeMm dSTame 3a0oseBaHHS B KPOBH TaKKe OTMEUYECHO
MOBBIIICHNE ITAJOYKOSAEPHBIX HEHTPOOHIOB M METaMHENONUTOB. OTO TIPHBOJUT K
KPaTKOBPEMEHHOMY POCTY YHCIa HEHTPO(DUIOB B KPOBU. 3aTeM, BCIIECTBIE HEAOCTATOYHOCTH
9TUX HPOIECCOB, BO3HUKAET ONMCAHHAS HaMH HeHWTponeHus. i1 oObsCHEeHHsT HEHTpOIeHHH,
BBISIBJICHHON B KPOBU OOJIBHBIX CBUHEH B nepuoje ¢ 4 mo 7 AMM, MBI HCCIEAOBANIU HHJIEKC
co3peBaHMs HEWTpodmioB B Muenorpammax. Jlus desoBeka pa3pabOTaH HHIEKC CIBHra



nertpopuoB KM kortopsrit onpenensercs no gpopmyne MC = (M + 1O + IT) / C. HopmanbHbid
HHJEKC caBura HeHTpo¢mioB Belpakaercs B BeamunHax 0,05—0,08. Ero wn3menenue
YKa3bIBaeT Ha CTEIeHb TsHKECTH OOJIe3HU: Tak, IpH uHAekce 1,0 u Goee — TspKenas CTEIICHB;
B mpeznenax 0,3— 1,0 — Gone3Hp cpefHeil creneHn TshkecTH; npu uHaekce 0,3 u MeHblre —
CTeNeHb 3a0o0JeBaHMs Jierkas Haimu JaHHbIE 1O M3YYCHHIO MHEJIOTPaMMBbl IOKa3ajld, YTO
uHaekc casura Heritpoduos, B KM npu AUC, naunHas co 2 amu, konebaics B npenenax 2.1-
3.6, 4TO CBUACTENBCTBYET O TsDKenoM (yHKIMoHambHOM yrHetenuun KM. CremoBartenbHo,
MIOMHMO CHIDKCHHS YHCIEHHOCTH MHENIOMIHBIX KJIETOK IPOHMCXOJHWT YyrHETEHHE UuX
nponugeparuBHoi aktuBHOCTH B KM npu octpoit AUC.
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Pucynok 1. /lunaMuka U3MEHEHHH COOTHOLICHHS YHCIIa MATOYKOSIEPHBIX U
CErMEHTOSIEPHBIX HEUTPOPHIOB pH ocTpoii hopme AUC

HWtak, B TeueHHe NEPBBIX TPEX CYTOK OOJIE3HH KOCTHOMO3TOBOH HHIEKC CO3PEBaHMS
HEUTPO(DUIOB HAXOAWTCSA B TIPeIeNax HOPMBI, YTO TOBOPHUT O HAJIMYMH B KOCTHOM MO3Te
pe3epBa paHHHX MUENIOWHBIX KJIETOK, a, HAYMHAs C MATBHIX CYTOK, OH PE3KO MOBBIIIASTCS U K
TEPMHUHAJIBHONW CTaguu yke B 3,5 pasza MpeBblIaeT [JOMYyCTHMBIE MpEAENbl, YTO
CBHJICTEIICTBYET O PE3KOM OMOJIOKSHUH MHEIOUIHOMN MOMYJISIMUA KOCTHOTO MO3ra.

[Ipu 3TOM Ha BTOpBIE CYTKH OOJIC3HU MPOUCXOJMUT HEIOCTOBEPHOE YBEIMUYCHHE YHCIIA
paHHHX (OPM MUETIOMIHBIX KJIETOK Ha ()OHE He3HAUUTETLHOTO TMMQOIUTO3a, T.€. POUCXOAUT
OMOJIO)KEHHE MHENOUIHBIX KJIETOK, YTO CBHAETENBCTBYET O pPEreHepaTHBHOM CJ[BHTE
HEUTPO(DHUIOB U TOBOPUT O IOBHIIIEHHON NEeATEIbHOCTH KOCTHOrO Mo3ra, C 3 Amu u 10 KOHI[a
OOJIE3HH OH 3aMEHSCTCS JET€HEepPaTHBHBIM CIOBHTOM MHEJIOWAHON MOMyJSIIHH, KOTAa
IPOUCXOAUT 3HAYMTENBHOE YBEIMYCHHE YHCIA MalOYKOSAEPHBIX U JIereHepaTHBHBIX
HEHTPOOHIOB, YTO CBUACTENHCTBYET 00 YrHeTeHWH (YHKIMM KOCTHOTO MoO3ra, a Ha
TEepPMHUHAJIBHON cTaguu 3a00JeBaHUs JeTreHePaTHUBHBIN CABUT HEUTPOGUIOB yCyryoisercs H
YUCIO CErMEHTOSJEPHBIX HEHTpOo(MIOB yMmeHbluaercs Oonee uyeM B 8 pa3, a 4uCIO
MATOJIOTUYHBIX MHUENOUAHBIX KiIeTOK nocturaet 10%. Takoil cnBur HEWTpoQMIOB Ha (oHE
JIEHKOTIEHUH CKOpEee BCErO CBHUJIETENILCTBYET O PAa3BUTHH BUPYCHOH HH(EKIHH.

PasmepHble mOKazaTeNy NaJOYKOSACPHBIX M CETMEHTOSAEPHBIX HEHTpoQuIOoB B
KOHTpOJIe MOYTH HE OTIMYAIOTCA ApYr oT apyra. C IepBEIX CyTOK pa3Mepsl HEHTPODHIOB H
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METaMHUEIIOIUTOB HEIOCTOBEPHO YMEHBINAIOTCS U TOSBILSIIOTCS B HEOONBIIOM KOJIHYECTBE
TIPOMHETIONUTEL, @ CO BTOPBIX CYTOK OOHApYKUBAIOTCSI MUEIIO0JIACTEI - CaMble KPYITHBIE KIETKH
muenonaHoro psiaa B [1IK. Iluromopdomerprudeckuii anamus Beex KieTok [1K GoIbHBIX CBHHEH
BBIIBIJI HE TOJBKO PE3KOE OMOJIOKEHHE KJIETOK MHEIOMIHOTO Psifia, BIUIOTH O TOSBICHHS
MHENo0IacTOB, HO U HEIOCTOBEPHOE yMEHbILeHUE uiomann u cogepxanus PHK B Hux, dro
BO3MOXKHO CBA3aHO C BBIHYXICHHBIM BbIOpocoM n3 KM He 3aKOHYMBIIMX CO3pEBaHHUE
MHeno01acToB. B To jxe Bpems pa3Mepbl IPOMHENIONUTOB U conepxanue B HuX PHK Bmuiots 1o
TEepPMHUHAJIBHON CTaguy 3a00JeBaHMS 3HAYUTENHFHO YBEIMYHMBAIOTCS, 4 B METAMHEJIOLUTaX H
HEWTpo(UIax COXpaHsIeTCsl TEHACHINS K He3HAUNTEIFHOMY YBEIHIEHHIO, KaK pa3MepoB, TaK
conepxanuss PHK B ux crpykrypax. IIpu cpaBHeHHMH H3MEHEHMH IUIOLIAACH MCCIETyEMBIX
KIIETOK U cofepkaHus B Ux cTpykrypax PHK oxa3anocs, 4T0 0HM IpsIMO IPONOPLUOHAIBHEL

JAunamuka nzmenenuii conep:xkanusi JHK B ssapax muenonansix kierok IK u KM npu
octpoii popme AUC.

WsBectHO, uTO Bee saepHbie (opmbl kierok 1K miekomuTarommx, U B TOM YHUCIE
30POBBIX CBHHEW, TepMHMHaJIbHO au(QepeHnnpoBaHbl W auIutonaHbl.  MccrenoBanue
nonyJsiiMoHHoro cocraBa IIK 310poBbIX CBHHEH IIOKaszal, 4TO B HEM, IPaKTUYECKH,
OTCYTCTBYIOT He3penble (OpMbI reMONOATHUECKUX KJIeTOK. KolIn4ecTBo MeTaMUeNoUTOB He
npesbimaet 1.0%, HO yke ¢ TMEepBBIX JHEH O0JIE3HH MX YHCIIO PE3KO BO3PACTACT U MOSBIISIOTCS
npomuenonutel. Ha prucynke 2 mpuBeneHsl JaHHbIE 1Mo copepkanuio JIHK B smpax paHHUX
(GbopM MHENOMAHBIX KIETOK Mo KiaccaM IutonpHocTH npu AUC, KOTOpble MpeICTaBICHBI B
BUJIE THCTOTpAaMM HX paclpelelieHus Mo kiaccam miouaHocTa (puc. 2 A-)XK). Kak BugHO U3
pucynka B 1 amm paHHMe (OPMBI MHETOHIHBIX KIETOK IPEJCTaBICHBI AUILIONIHBIMHU,
THIEPIUIUIONIHEIME M TETPAIUIOMIHBIMH KJIEeTKaMH. B TeueHne 3a0oieBaHWS BIUIOTH IO
TEePMHHAJIBHON CTaJNU TaKoe paclpelesieHHe MUEIIONIHBIX KIeToK coxpaunsercs (puc. 2 b, B,
I'). MeHsieTcss JUIIb COOTHOIICHHE AWIUIOWAHBIX WM TPHUIUIOMIHBIX KJIETOK, HO HPH 3TOM
coXpaHseTcs TMpeodNaflaHue IWIUDIONAHBIX KIETOK, a K 3aBeplIaloield CTaaud
. " n Pucynok 2. Pacnipenenenue siaep paHHUX
© MHUENOUAHBIX KJIETOK (CyMMapHO) CBUHEH

A

“ “ TIK 1o kiaccaM IJIOMIHOCTH B JMHAMMKE
: ! " octpoii hopmsr AUC.
— “ == "~ To ocu abcyucc — nioudnocms s0ep,
- b o E evbipadicennas 6 eounuyax “c”
. Ilo ocu opounam — vacmoma

5 ecmpeuaemocmu
S A.—1onu, b. -2 onu, B— 3 onu, I’ 4
100 )K onu, /{5 onu, E -6 onu, K 7 onu.
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OCTaIOTCS TOJBKO AUILIOnHbIe KieTku (puc. 2 XK).

Ha pucynke 3 npuBeneHa TMHAMHKA H3MEHEHHH B paclpeieNIeHUH saep HeHTpo(hiIoB
IIK no xmaccam minouaHoctd. Ha rucrorpamMMme najaodkosAepHblE U CETMEHTOSJICPHBIC
HEUTPO(DUIIBI MIPEACTABICHEl CYMMapHO B BHIY TOTO, YTO HX SApa MaJIO OTJIMYAIOTCS JPYyT OT
npyra mo cogepxkanmo JHK B momymaumuu TMOSBISAIOTCS B HEOONBIIOM KOJIHUYECTBE
runepaumioniHbie sapa (puc.3 b, B) a Ha 3aBepuiaromeil craguu GOJNE3HH, TOSBISIOTCS H
THIIOIMIUIONIHBIE HEWTPO(UIIBI, YTO CBHIETENLCTBYET O THMOEIM 4YacTH HEHTpoduioB Ha
3aBepUIaONINX CTaguix OonesHu. IlosBinenume Ha 7 ANM TETPAIUIOMIHBIX HEUTpodUIOB
BO3MOJKHO CBSI3aHO C OOHapyXEHHBIMH HAaMH THTAQHTCKHUMH HeHTpodmmamm, B KOTOPBIX
kommdectBo JIHK BeImIe, YeM B HOpMaNbHBIX IUIUIOMIHBIX HeWTpodmnax. C yBennueHHeM
CcpokoB 3abojeBanus Ha 3, 4, 5, 6 1 7 M MOCIEIHUE TIOJTHOCTHIO HCYE3aI0T, W BCS TIOMYJISIIUS
HEWTpOMWIOB TpelcTaBieHa IUIUIOWAHBIMA KJICTKaMH, HO Ha TEPMHHAIBHOW CTaauH
TIOSIBIISTIOTCST B HEOOJIBIIOM KOJIMYECTBE THITOJUIUIOUAHBIE HEHTPO(HUIIBI, YTO CBHICTEIBCTBYET
0 TUOENH YacTH HEUTPO(UIIOB Ha 3aBepIIaroIuX craauax conesnu (3 XK).

':: A :: | B Pucynok 3. Pactipenenenue snep
& - neitrpo¢unos [1K cBuHei o knaccam
Y w " IUIOMTHOCTH B KOHTPOJIC U B THHAMHUKE
* * octpoit hpopmer AUC.
T 8 e e ey 28 iss e A-xontpouis, b-1 nens nocne
100 B/l = r 3apaxkeHus, B-2 neHs noce 3apaxeHus,
™ bl I'-3 mens mocie 3apaxenus, [1-4 neHp
* 60 : nociie 3apaxenus, E-5 nenp nocie
» »] 3apaxenus, JK-6 neHp mocie 3apaxeHus,
L o " e L Sy o 3-7 neHb nocie 3apakeHusl.
A|[ = E

2 2 3¢ 4c - 2% 2 3¢ 4c 4

Kax u cnemoBano oxxuaate, onpenenenue cpeauero coaepxanus JJHK BoisiBri0, 4TO
Bce auddHepeHIMpOBaHHbIC MUEIOUIHBIC KIIETKH CBUHEH TUTUTOUIHBI U JIHIITH HEOOBIIOH
MPOLCHT NMPUXOAUTCA Ha TPUIUIOUAHBIC KJIETKH, IPUYEM OHH BCTPCUYAIOTCA HE HAa BCEX CTAAUAX
pa3BuUTHS OOJE3HM.

Ha pucynke 4 mpenctaBieHBl THCTOTPaMMBI —pPacIpefeNeHHs paHHUX (opM
MmuenonaHsx kiaetok KM mo kimaccam mnomgHocTH. Hamm maHHBIE CBHAETENBCTBYIOT, UTO Y
3/I0pPOBEIX CBHHEH paHHUE (OPMBI MHETOUIHBIX KIeToK KM COCTaBISIIOT OKOJO TPETH BCeX
KJIETOK AaHHOW momynsuuu u no cogepxkanuio JJHK npencrasnensr aumuionansivu (60%) u
cunresupyoummu JJHK (40%) xinerkamu (puc.4 A). B Teuenue 3aboneBaHMs BIUIOTH A0
TEepPMHUHAIBHON CTaJM TAaKOe pachpeelieHHe PaHHUX MUENIOHIHbIX kieTok KM coxpansercs
(puc. 4 b, B, I'). Mensiercst TUIIb COOTHOIIEHUE AUIUIOMIHBIX M TPUIUIOMIHBIX KJIETOK, HO MPH
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9TOM COXpaHsieTcsl TpeoOyiajaHue IUIUIOMAHBIX KiIeTok. Ha TepMmuHanbHON cramum
TIOSIBIISTIOTCST TUIIOMUIDIONIHBIE KJICTKH, YTO CKOPEE BCETO SIBISICTCS CBUACTEIECTBOM I'MOENn
YaCTH MUEJIOMIHBIX KJIETOK Ha 3aBepliaroniell craguu 3abonesanus (puc. 4 [1).

Ha pucynke 5 mpuBeneHa AuHAMUKa U3MEHEHUH B paclpeAeieHuH saep HeUTpohuioB
0 KJIacCaM IJIOHJHOCTH.

s A . b Pucynok 4. Pactipenenenue saaep
- PaHHUX MHUEJIOUIHBIX KIETOK

e (cymmapno) KM cBumel o

KJIaccaM IUIOMAHOCTH B JUHAMUKE

@ W W E e octpoit popmer AUC.

B = r Io ocu abcyucc — IIOUIHOCTE

SAJIEP, BHIPOKEHHAS B E€UHHIAX

w

o C
» Ilo ocu opounam — qacrora

4
s

. o ) B e BCTPEYAEMOCTH

" Il A. — koumpons, b. -2 onu, B—3

" onu, I'-4 onu, /{ -5 onu, E —6 onu,
) K —T onu.

i -
[losiBnerne Ha 7 OOM TETPAIUIOWAHBIX HEUTPOPHIOB BO3MOXKHO CBSI3aHO C

00HapyXCHHBIMH HaMH THUTAaHTCKAMH HeHTpodmmamu, B KOTOphix KoimdectBo /IHK BbIe,
YeM B HOPMAJIBHBIX JUIIIOMIHBIX HEUTPO(hIIax.

A “ b Pucynok 5. Pactipenenenue snep
HEHTpOo(UIOB (CyMMapHO) KOCTHOTO
E MO3Ta CBHHEH 1O KJ1accam

x IUTONAHOCTU B KOHTPOJIE U B

ol . nuHaMuKe octpoit popmer AUC.
Ilo ocu abcyucc — NIOUTHOCTS 7AED,

w
" B ” r BBIpQ)KCHHAs B €IUHUIIAX “C”
= ol Ilo ocu opounam — 4acrora
" o BCTPEUAEMOCTH

il A. — koumpons, B. =2 onu, B—3
b onu, I'-4 onu, /{ -5 onu, E —6 onu,
: : JK 7 onu.

<2 2 3 1
) <2c 2 3 dc
< 2 3 s
Ha TUCTOTpaMME MNAIOYKOSJACPHBIC U CEIMEHTOAICPHBIC HeﬁTpO(i)PIJILI IIpEaACTaBJICHBL

CyMMAapHO B BHJly TOTO, YTO UX sipa Majlo OTIMYAIOTCS ApYyr OT Apyra no coaepxkanuto JHK u
B KOHTpOJE BCE HEUTPOQMIBI IUIUIONAHB (pHC. 5 A), OMHAKO ¢ HEpBHIX JHEH OO0Je3HU U
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BIUIOTh [0 TEPMHHAJIBHOH CTaguy 3a00JIeBaHUS B IIONMYJIALUH IIOSBISIIOTCS B HEOOIBIIOM
KOJIMYeCTBe Tunepauuionansie siapa (puc. 5 b, B, I'), a Ha 3aBepmartomei cragnu 6one3HH,
TIOSIBIISTIOTCST B HEOOJIBIIOM KOJIMYECTBE THITOJUIUIONAHBIE HEHTPO(UIIBI, 4TO CBHIETEILCTBYET
o rubeny yacT! HeHTPO(UIIOB Ha 3aBEPLIAIONINX CTaAUAX OONE3HH.

HonynsinMOHHBIA AHAIN3 M AMHAMUKA TPAHCKPUIIIIMOHHONH AKTUBHOCTH MHUEJIOHIHBIX
kJ1eTok IIKKM cBuHeii 6e3 u npu aeiictBuu Bupyca AY.

Wzyuenne [IKKM cBuHeil sBisiercst ynoOHOH MOJEIBIO JUIS NCCIIEIOBAHUS HEKOTOPBIX
cropon maroreHesa AUC, u, B gacTHOCTH, IU(D(EPSHIMPOBKH M TPAHCKPHIIIMOHHOM
aKTMBHOCTH pA3NMYHBIX Te€MO- M HMMYHOIIO9THYECKHX KIeToK. B maHHO#l paGote
HCCIIEI0BAINCH MTOMYISIIMOHHBIE ITOKa3aTeNy MuenonaHbX kietok [IKKM, ux BEDKHBaeMOCTb
U TPaHCKPUIIMOHHAS AaKTHBHOCTh, T.K. OHHU SBISAIOTCS MCTOYHMKOM JOMOJHHUTENIHHOM
peTUIMKaUK BUPYCa U HTPAIOT PEHIAIOINLYI0 POJIb B UMMYHHOI 3aIlUTe MPOTHUB OaKTepHaTbHBIX
1 BHPYCHBIX IIATOT€HOB, a TAKXKE yIaCTBYIOT B Pa3BUTHU BOCTIAIUTENBHON peaknun. OTciona u
HEOOXOJUMOCTh HU3Y4eHHs OCOOEHHOCTEH BBDKHBAHHMSA M JUHAMUKH TPAaHCKPUIIMOHHOM
AaKTHBHOCTH MHEJIOMIHBIX KJIETOK CBHHEH B Ipollecce KyJbTUBHPOBAHUS W IPH JCHCTBUM Ha
Hux Bupyca AUYUC. HccnemoBaHue H3MEHEHUH B IOMYNALUOHHOM COCTaBE OCHOBHBIX
npetuduiupyemsix kiaerok I[TKKM cBuved BbuiBmIO, 4To uepe3 24 waca OT Hayajia
kynpTuBUpoBaHUs B IIKKM uHTakTHOH B3pocnoil CBHHBU JKHMBBIMH OKAa3aJOCh OKOJIO
MOJIOBHHBI BCEX TE€MO- M HMMYHHOIIOSTHYECKHX KJIETOK, M3 KOTOPBIX INpPeoOIaJaroiuMu
sBIHCh (33%) KiIeTOYHBIE BJIEMEHTHl OEnoil KPOBH, a HAa MO0 JPUTPOMIHBIX KIETOK
MPUILIOCH OKOJO 18% MOMyIISIUY JKUBBIX KJIETOK KyJIbTyphl. OCHOBHYIO MacCy KIETOK Oenoi
KPOBH cOCTaBisIa auMbongHas momymsmus (moutu 20%), B TO BpeMsl Kak Ha MHCIIOUIHBIE
KJIETKH IPHIUIOCH Bcero okoyo 3% OKMBBIX KIETOK KyJIbTypbl KpoBH. B mporecce
KyJIbTUBUPOBAHHUS TPOLICHT )KUBBIX KJICTOK YMEHBIIMICSA Ooiee ueM B 3.5 pasa u k 96 yacam ux
okazajoch MeHee 15%, cpeau KOTOpPBIX OKOJO 2% COCTaBJISUIA MUEJIOMIHBIC KIIETKH.
dakrryecky Haboanack Ooyee WM MEHee paBHOMEpHasi rMOeNb KJIETOK Kak 0enoro, Tak u
KPacHOTo pocTKa. [Ipy 3TOM NMPOLEHT paHHMX HE3pebIX KIeTOK (MOHOOIACTHI, MUEIOOIACTHI,
mM(oOITaCTBI, MPOIPUTPOOTACTH) CHIDKAICS HAMHOTO HWHTeHcHWBHee. [lpwumHa Oombmreit
nmabmeHOCTH paHHUX (opM kimetok [IKKM Bo3MoXHO O0OBSCHSETCS Kak HMX MEHbIICH
YCTOHMYMBOCTBIO, TaK U co3peBaHneM-Iu()(HepEeHIIMPOBKOM.

Tabuuia 3.
Pacnipenenenue muenonanbix kiaetok [IKKM cBuHelt no creneHu 3penocTy B HOpMe U IPH
octpoii popme AY (%).

Twurmb! K1€eTOK 1 xoHTp. 1 AUC | 2xontp. | 2AUC |3kontp.| 3 AUC |4xonTp.| 4AUC
Muenonansie k1. | 2.7£0.5 42+15 52405 | 63£0.9 | 4.8+04 | 3.9+0.3* | 2.3+0.3 | 1.8+0.22
MuenobrnacTer 10.7+1.2 | 3.5403* | 39402 | 3.7+0.7 | 3.7+0.1 -* - -
Ipommenomurer | 17.6+1.5 | 14.0+1.0 | 10.7£09 | 6.6+1.8* | 64409 | 54403 | 54«1.1 | 5.7+14
Meramuenormrsl | 39.3+8.8 | 27.6+422 | 26.6£7.0 | 212443 |22.244.8 | 173449 [19.4+3.7| 15.8£1.9
[Manouxosinepuele | 19.6+£52 | 25.9+3.72 | 183+2.7 | 26.845.72 | 24.6+2.7 | 32.£3.6*%* | 29.4+3.1 | 24.5+5.1
Cermertosiepable | 12.542.0 | 29.043.4%* | 40.548.1 | 41.748.7 [43.1£7.2| 451474 |45.8+6.1 | 54.0+7.32

*IOCTOBEPHO HUKE TI0 CPaBHEHHMIO ¢ KOHTposieM (p<0.05-0.01)
**10CTOBEPHO BBIIIIE 110 CPABHEHHUIO ¢ KOHTpoJieM (p<0.05-0.01)
arenpennust (p<0.1)
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UccnenoBanue pacnpenenenus muenounssix kietok ITKKM cBunell mo creneHu
3peNOCTH BBEIABHIJIO, YTO B KOHTpoide okoio 40% BceX MHEIOHIHBIX KIETOK KYJIbTYpHI
COCTaBIIIOT MeTaMuenonuThl (tabn. 3). Kak BumHO M3 Tabmmipl, HamOoiee paHHHE (HOPMEI
MHENOUIHBIX KIETOK, HauMHas CO BTOPBIX CYTOK KyJIbTHBUPOBAHMS, 3HAUUTENBHO H
JIOCTOBEPHO YMEHBIIAIOTCS, BKIJIIOUAsi ¥ METaMHUEIOLUTHI, HO MpU 3ToM Oosee deM B 4 pasa
YBEJIMYMBAETCS KOJIMYECTBO HeiTpopmiaoB. VYixke K 3-UM cyTkaM HauOosee paHHHUE
MHENOUIHBIE KIETKH — MHENI00NAcThl, MOJHOCTBIO HMCYE3al0T, a YUCIO NPOMHUEIOIHUTOB H
METaMHUEIOUUTOB yMEHbIIaloTcs B 3 U 2,5 pa3a cooTBeTcTBeHHO. Ilpu BHeceHuu B cpeny
IMTKKM Bupyca AUC B pa3inH4HBIX KJIeTKaX 0elI0i KpOBH OH PEIUTMIUPYETCs ¢ BO3pacTaHUEM
tutpa 10 108 TAEso/Mi.

Pennukanus Bupyca yxke depe3 CyTKU IIOCJIE €r0 BBEJCHUS B CPEAY COINPOBOXKIAETCS
JIOCTOBEPHBIM YMEHBILICHHEM 110 CPABHEHHIO C KOHTPOJIEM KOJMYECTBA BCEX OCHOBHBIX (GopM
KIETOK KpOBH, 3a HCKIIOYCHHEM MHUEIOUAHBIX KieTok (p<0.05), BKmOYas © YHCIO
pa3pyIICHHBIX KIETOK. BakHO OTMETHTBh, YTO UHCIO pPa3pyHmICHHBIX KIETOK K 96 wacam
KkynpTuBHpoBaHuA ¢ BupycoM AYUC He Gomee ueMm Ha 15% mpeBbImANO WX KONUYECTBO B
koHTpoJie (Tadi. 3). Yike uepes 24 yaca KynpTHBHpOBaHHs ¢ BupycoM AUC obliee KoJIn4ecTBo
MHEJIOUIHBIX KJICTOK yBelnW4uBaeTcs Ooiee, yeM B 1.5 paza. OgHako pe3Ko yMEHbBIIACTCS
KOJIMYECTBO Hambojiee paHHUX MHEJIOMIHBIX KIETOK, OCOOCHHO MHENIo0NacToB |
MIPOMHEJIONNTOB, YHCIO ke HeiirpodmiioB yBenmmuuBaercst B cpexHeM B 1.7 pas. Ilpu sTom
KOJIMYECTBO CETMEHTOSIEPHBIX HEHTpoduiIoB Gonee yeM B ABa pa3a MPEBBINIAET UX YHCIO B
koHTpoie. [To mMepe KyIbTHBHPOBaHMS KIETOK C BHPYCOM yX€ Ha IEpBBIE M BTOpPBIE CYTKH
KOJIMYECTBO MHENO0TaCTOB YMEHBIIAeTCs BTPOE IO CPAaBHEHHIO C KOHTPONEM, a 3aTeM
MOCNIeTHAE TOJHOCTRIO HcYe3aioT. KomMdecTBO MPOMHENTONUTOB M METaMHEIOLUTOB Ha
MIPOTSKCHUU KYJIbTUBUPOBAHMUS IIABHO, HO HEJOCTOBEPHO YMEHBIIAETCS.

Hccnenopanue qUHAMHMKKM W3MEHEHUH pa3mepoB ocHOBHBIX KieTok [IKKM B Teuenune
YeThIpeX CYTOK KYJIbTHBHPOBAaHHS IOKa3ajo, 4TO CPEeId MHEIOHWAHBIX KIETOK Hauboiee
KPYIHBIMH, IMPEBBILAIONIMMHA pa3Mepbl pPaHHUX MHUEJOMIHBIX KJIETOK B cpemHeM Ha 30%,
SIBIIAIOTCS CETMEHTOsIepHble HeHTpoduuel. BakHO 3aMeTHTH, 4TO B TEYEHHE BCETO CpOKa
KyJIbTUBHPOBAHHUS pa3Mephl BCEX BHAOB PAaHHUX MHEIOHIHBIX KIETOK B KOHTPOJE, B TOM
YHUClie IUIOMAAb WX SJep W SAPBIIEK IOCTOBEPHO YMEHBIIAIOTCS, 3a WCKIIOYEHHEM
METaMHUEINOIUTOB, IUIOMAAb KIETOYHBIX CTPYKTYP KOTOPBIX TaKXKe YMEHBIIAETCS, HO
HenocroBepHo (p 0.5). B To e Bpems pa3Mepbl MalOYKOSAEPHBIX M CErMEHTOSIEPHBIX
HEUTPODWIOB HA MPOTSHKEHWH BCErO CPOKa KYJIBTHBHPOBAHUS B KOHTPOJIBHOW TpyImie
JIOCTOBEPHO yMeHbIlaeTcs. [Ipu BBeleHUM BHUpyca B Cpely IUIOLIAJb PaHHUX MUEJIOMIHBIX
KJIETOK M HEHTPO(UIIOB BILIOTH O TPETBUX CYTOK BKJIIOYHMTEIBHO HE MEHSETCS, OJHAKO IO
CPaBHEHHUIO C COOTBETCTBYIOIIUM KOHTPOJIEM YK€ Ha BTOPbIE CYTKH pa3Mephl MaT0UKOsAEPHBIX
HEUTPO(DUIOB JIOCTOBEPHO YBEIMUYHMBACTCS, M 3Ta TEHACHNOUS COXPAHSIETCS OO KOHIA
KyJIbTUBHPOBAHHS

COOTBETCTBEHHO W3MEHEHMSIM IUIONIAAM KIETOK MeHseTcs W IUIoIanb sjaep, a
conepxanne PHK kak B murommasme, Tak W B SIIpe BCEX HMCCIECIOBAHHBIX KIETOK MEHSETCS
AQHAJIOTMYHO HM3MEHEHMSAM pa3MepoB KiIeToK. Kak u ciegoBano oxujath, HauOoublee
kosnuecTBo PHK Obu10 BBIsIBIICHO B siipax paHHUX KiIeTkax muenouaHoro psaa [IKKM, 1.e. B
TeX KJIETKax, KOTOpble CIOCOOHBI K JeneHHo. COOTBETCTBEHHO B s/IpaX I3THX KIIETOK
conepxurcs 6onbuie PHK, yem B Oonee nuddepeHmpoBaHHbIX KiIeTKax. B TeueHne mepBbIx
Tpex CyTOK KynbTHBHpoBaHMs KoimdecTBo PHK B snpe m muTominasme Bcex HCCIEJOBAaHHBIX
KJIIETOK YBEJIMIHMBACTCS, a Ha YeTBEPTHIE CYTKH OHO PE3KO MajiaeT.

Takum 00pa3oM, INpOBENEHHOE HAMH HCCICJOBAaHUE BBIIBHIO PE3KOE CHIDKCHHUE
xu3HecniocooHocTn kierok ITIKKM k 4-m cyrkam kymbtuBHpoBaHus. [Ipum sToM HambGoiee
na0WiIbHBIMKH ~ OKa3anuch panHue ¢opMbel  kietok KM. CrnenoBarenbHO, K KOHILY
KyJIbTUBHPOBAHHS HAOIIOAAETCSl CHIJKEHUE Pa3MEpPOB MPAKTUUECKH BCEX MHENOHUIHBIX KIETOK
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U COOTBETCTBCHHO yMeHbIIeHUe conepxanus PHK B Hux. [locnenHee roBoput 00 yrHETCHUH
MeTabonmmyeckux mporeccoB B kietkax [IKKM k 96 yacam uHKyOanuu. BEISIBICHHBIE HaMU
JIAaHHBIE O TCHICHIMH K OoJiee BHIPAKCHHOMY YBEIMYCHUIO Pa3MEPOB IUTOILIA3MBI II0
CPaBHEHHIO C SIPOM MHEJIOUAHBIX KJIETOK U HEHTPO(MIOB XOpOIIO COTJIACYIOTCA C
JIUTEPATYpPHBIMU JaHHBIMH, CBUICTENBCTBYIOIIUMH 00 YBEIUYEHUH Pa3MEPOB IIUTOILIA3MBI 110
CPaBHEHHIO C SIIPOM MPH aKTUBALMH JTUM(OLMTOB.

Junamuxa nzmenenuii conep:xxanusi IHK B ssapax muenonanbix kierok IIKKM
cBUHeii 0e3 U ¢ Bo3JeiicTBueM Bupyca AY.

Kak BugHO W3 rrcTorpammel (puc. 6, A), yepe3 24 vaca OT Hayasla KYJIbTHBHPOBAHUS
MOMYJISIIMSA PaHHUX MHETIOUIHBIX KJICTOK MpPEACTaBlICHA JUTUIOMIHBIMA, TPHUIUIOMIHBIMA H
TeTPAIUIONAHBIMU KieTKamu. [1pu 3ToM k 48 gacam KylIbTHBHPOBAaHHS TETPAIUIOWAHBIE KICTKU
HCYE3al0T, a AUTIONIHbIE COCTaBILIIOT Oonee 60% momymsanuu. Yepes 72 u 96 vacos B [IKKM
CBUHEH ONpeAEIAIOTCS TOIBKO AUTUIONIHBIE MUETIOUAHBIC KIICTKH.

Pacnpenenenue siep MUETONIHBIX KIETOK IO KJIaccaM IUIOMTHOCTH IPH BO3AEHCTBUU
HAa HHUX BHPYCOM adpukaHckoil uymbl (puc. 6, bB), BBIABMIO, YTO Ha BCEX CPOKax
KyJIbTUBUPOBAHMS HEHTPO(DWIBI MPECTABICHBI IUIUIONMTIHBIMEA KJICTKAMU U TOJBKO 4epe3 96
YacoOB KYJIBTHBHPOBAaHHS HMEETCS HEOONBIION TMPOIECHT TUIMOAMIUIONIHBIX KJIETOK, 4YTO
CBUJICTEILCTBYET O rubdenu okoiio 30% MUETOUIHBIX KIIECTOK 1Mo AcicTBueM Bupyca AUC.

100 4 — 100 4
80 4 A 80 - E
60 - 60 4
ES
40 4 40 -
20 4 20 4 H
0 - T T T 1 0 T T T \
2c 4c 4c< <2¢c 2c 4c dc=<
W 24h @438h O72h 0 96h W 24h B48h @72h O096h

Pucynok 6. /lunamuka usmenenuit conepkanust JJHK B siapax paHHUX MHETIOHIHBIX KIETOK
ITKKM cBuHeit (cymMMapHO) B TeueHHE 4-X CyTOK KyJIbTHBUPOBaHHS B KOHTpoJIE (A) ¥ IpH
Bo3zeictBun Bupyca AU (b)
Ilo ocu abcyucc — IIOUTHOCTD sAEP, BRIpAXKCHHAS B €TUHAIAX “C”
Ilo ocu opounam — 9acToTa BCTPEIaeMOCTH

JIUHAMUMKA U3MEHEHU COAEPKAHUS WI-17, WI-23, I-KC® U I’'M-
KC® B CBIBOPOTKE KPOBHY TP OCTPOI ®OPME AUC.

Kak cnenyer u3 rpaduka (puc.7, A), B HopMe W Ha HavaiapHOM starme AUC B TIK
cBuHeil konnuectBo MJI-17 konebnerca B npenenax 45 — 70 nkr/mi, a 3atem yposens WMJI-17
JIOCTOBEPHO YBENIMYMBAeTCs, Kojeoisch B mpenenax 85-100 mkr/mu (p<0.05). Ha 2-3 amu
ypoBeHb WJI-17 HECKONBKO CHIDKAaeTCS W HaONIOJAaeTcsl JHINb TEHACHLIUS K POCTY IO
cpaBHeHHIO ¢ KoHTponeMm (p<0.1). A Ha 3akmrouutenpHOM (4-6 nmu) atame 3a0oJeBaHUS
YPOBEHb IIUTOKHHA CHI)KAETCS BIUIOTH JI0 KOHTPOJIbHBIX 3HAYCHHUIL.

WNJI-23 cexperupyercsi aKTHBHPOBAHHBIMHA TEPMHHAIBHO (D (epeHIIMPOBAHHBIMU
MakpodaranbHbIMU KieTkamu. MJI-23 uyenoseka (puc.7, b) ctumynupyer HMHIYLHPOBAHHYIO
OI'A nponykuuio MH®-ramma T-knerkamu u T-knetkamu namsatu. Ha pucynke 7 (b) BunHo,
4TO y 370pOBbIX cBHUHeW conepikanue NJI-23 konebrnercs B amamaszone ot 4.5 107 mKr/miL.
Henocpexncrenno nocie Havana uHpexuun AUC HaOmonaercss TEHIEGHLHS K IOBBILICHHIO
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conepxkanust WJI-23 B cwiBopoTKe 0OJNBHBIX cBUHEH (p<0.1) a 3aTeM BIUIOTH 10 KOHIA
3a00JIeBaHMs, COJICP)KAHUE JAaHHOTO ITUTOKHHA B CHIBOPOTKE KPOBH JIOCTOBEPHO pAacTeT
(p<0.05). Ipu 3TOM Ha TEPMHHAIBHBIX CPOKaX 3a00JICBAHHS €r0 YPOBEHb IOYTH B TPH pasa
MIPEBBILIAET KOHTPOJIbHBIEC 3HAYCHHUSL.

U3 pucynka 7 (B) cienyer, uro B HopMme y cBuHel ypoBeHb ['KCD komebnercs B
npenenax 15-18 mkr/mi.

IIpu AYC ero ypoBeHb NOJHHMAETCS U yX€ Ha 3 AU CTAHOBUTCS JOCTOBEPHBIM IIO
CPaBHEHHMIO C KOHTPOJIEM H NIPEBOCXOJUT KOHTPOJIbHBIE 3HaUeHHs B 4-5 pa3 (p<0.05). OxHako
Ha TepMUHAIBHOU cTamauu 3aboneBanus ypoBeHb [ KCD He oTinmyaeTcss OT KOHTPOJIS.

IIpoBeneHHbII HaMH KOPPESLUOHHBIA aHAJIM3 MEXAY OCHOBHBIMU IOKa3aTeNsiMU
COCTOSIHUSI MUEJIOUTHBIX KJIETOK, TAKUMH KakK IMONYJIHOHHBIN aHanu3 kietok [1K u KM, u ux
pasMepaMu BBIBIJI OOpPaTHYIO KOPPEISIIMIO MEXAY MOMyMSALUAMH PAaHHUX U TO3AHUX
MHEIOUAHBIX Ki1eToK. Hanbonee nuhopMaTUBHBIMU OKa3alnuch AaHHbIE 10 Koppemsiiun NJI-23
C MHEIIOWIHBIMU KIJIETKaMH, KOTOpbIe OOpaTHO KOPPEIUPYIOT C UYHUCICHHOCTBIO 3pENBIX
HEHUTPOQUIOB M AEMOHCTPUPYIOT IIOJIOKHUTEIBHYIO KOPPENSIHI0 C MOMyIANUeH paHHUX
MHEJIOMIHBIX KJIETOK, M C IUIONIaJbl0 MX ITUTOIUIA3MBI, T.€. C aKTHUBAaIMed mnociaeanux. M3
OCTaJIbHBIX LUTOKUHOB Wi-17 naer mojosKUTENbHYI0 KOPPEISIUIO ¢ TUIOMIAbI0 [IUTOILIa3Mbl
paHHUX MHETOUTHBIX KiIeToK KM, T € ¢ akTuBaruen nociaeHux.

' Tl

4+

T T T T T T T
Koxrpoms 1 2 3 4 5 3
Jexs mocne xxderinor

T T T T T T T
Koxrpors 1 2 3 4 5 3
Jexa nocne smoderaner (o)

B , I

.50 Th_ 87la],

Kosmpoms 1 2 3 4 5 & Kowpom 1 2 3 4 S &
Jers mocne roodexpot () Jexs nocne :derinet (moo)

Pucynoxk 7. [lunamuxa n3menenuii conepxxanust UJI-17, NJI-23, TKC® u I'MKC®. B [1K
cBuHeH B quHaMuUKe ocTpoit opmer AUC (B mkr/min)
Ilo ocu abcyucce — cytku nocine 3apaxkenust AUC,
Ilo ocu opounam—xomnyectso UJI-17 (A), NJI-23 (B), TKC® (B) u IMKC® (I') B nikr/mi1.
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Oxkazajioch Takxke, 4To 3penble Mmuenougnsie kietku B IIK m KM cHmxarorcs
MIPAaKTHYECKH OJMHAKOBO, YTO CBHAETENLCTBYET O MacIiuTaOHOW yObuH HeHTpodmioB B
OpraHu3Me CBUHEW, HauumHasg ¢ HadanbHOW crazuun AUC. VBenuueHue I0IM HE3PEIBIX
MHENOUIHBIX KIE€TOK B KPOBH CBUHEH HE COMPOBOXKAAETCS MX 3HAYMMBIM Bo3pacTanueM B KM,
YTO CBUJAETENHCTBYET 00 YCKOPEHHOM BBIMBIBAHMU HaHHBIX KieTok u3 KM B kpoBb, ckopee
BCETO JAJIsI KOMIICHCAIIMU YOBUIH M BEPOATHO ABISIETCS pe3yabTaToM Aericteus Un-17. Un-23 B
JTAHHOM CIIydae sIBJISIeTCS CHHEPTHCTOM, M ycwinBaeT neiictsue MJI-17, yto xapakrepHo it
psira BOCHAIMTENBHBIX HH(EKIMOHHBIX mpomeccoB. [Ipm stom geiictBue WJI-17 Goiee
BEIDA)KEHO Ha Hambojee paHHEM OJTane HMHQEKIHOHHOTO  IIpomecca, dYTO0 H
MIPOJIEMOHCTPHPOBAHO HAMH B CBSI3M C PAHHUMU ITOMYJISIITHOHHBIMH H3MEHEHHIMH.

CrenyloliuM IIMTOKHHOM, BIUSIONIMM Ha (HU3MOIOTHMYECKHE M IOMYJIIOHHBIE
xapakrepuctuky, sapisiercss [ KCD (puc.7, B), KOTOpHIil ABISETCS ITIABHBIM T€MOIO3THYECKIM
(daxTopoM pocta, perymupyronmmM rpanyinonuronod3. [KCD obecneunBaeT mponudepanuio,
muddepeHIIpoBKy M TEpPMHHAIBHOE CO3PEBAaHME MHEIOMIHBIX  IPEIIECTBEHHHKOB
HEUTPODUIBHBIX TPAHYIOLUTOB, a TAKKe CTHUMYIHPYET pa3sHOOOpasHble (YHKIHH 3PEIbIX
HEUTPO(DUIIOB U YBEINYUBACT IPOTOIDKUTENBHOCTD UX n3HH. [ KCD nrpaer BaxxHylo ponb B
peryJsiliig rpaHyJIOLUTOI03a KaK B HOPME, TaK U B YCIOBUSAX aKTHBAI[MK PaHYJIOLUTONO33a
mpu uHeknuu. Hamu moka3aHo TakXke, 4YTO MOIBEM CHIBOPOTOYHOro ypoBHs ['KCD
MIPOUCXOANT B pasrap 3a0ojeBaHWs Ha 3 IH, IIOCJIE Yero ero KOHIEHTPAIHs CHHUXKACTCS JIO
KOHTPOJBHBIX 3HAYCHHUH.

JlaHHBIE IO JWHAMHKE CBIBOPOTOUYHBIX YPOBHEH TIpaHyJIOIHTapHO-MakpodaraisHOro
kosnoruectumympytomero ¢akropa (MKC®) B qurnamuke AUC mpencraBieHbl Ha pUCYHKE
(7, T'), u3 xOTOPOTrO BUAHO, YTO B HOpME Y cBUHEH ypoBeHb  MKC® konebnercs B mpeaenax
15-18 nxr/mi. [Ipu AYC HabaronaeTcs oybeM ero ypoBHsI, KOTOPBIA Ha 3 M 5 11U CTAaHOBUTCS
JIOCTOBEPHBIM 110 CpaBHEHMIO ¢ KOHTposeM. Ha 3tux cpoxax ypoBeHb 'KC® B criBopoTke
MPEBOCXOJUT KOHTPOJbHBIC 3HaueHus B 4-5 pa3 (p<0.05). Hdus AUC xapakTepHbl pe3Kue
konebanus yporeit TMKC® B cbiBopoTKe.

Takum o0pa3oM, AeHicTBHE IUTOKMHOB MOXKHO pa3o0paTh Ha IBE YacTH — PaHHEEe U
nosgHee. Panee IMposBIIsieTCsl HA HAYaIbHOM JTame 3a00JeBaHMs — 3TO MPEXKAE BCETO PE3KUi
noabeM ypoBHs MJI-17, KOTOpBIA MpoAynUpyeTcsl aKTUBHPOBaHHBIMEH T-muMmdormramu (B
gactHocTH Th17 xierkamu). BeposTHee Bcero MMEHHO €ro JIEHCTBHEM MOXXKHO OOBSCHHUTH
3¢ dekThl, mpoucxoasime B wmuenounHod nonymsimuu npu AYC. Kak wussectHo WJI-17
SIBIIICTCS] BOKHEUIINM (haKTOPOM, BBI3BIBAIOIIUM MHIPALIMIO HEUTPO(DHIOB U3 KPOBU B TKAHH.

WJI-23 otBeuaer 3a muddepeniupoBky T-xenmepoB, cunTresupyrommx MJI-17, mo
IpoBOCHanuTeIbHOMY IyTH. Hamu nokaszaHo yBenuuenue ero cogepskanus B IIK ¢ mepBbix
nIHeH M mpomospKaeTcss A0 KoHua 3aboineBanus. OmHako ero 3¢@QeKT, HampaBIeHHBIH Ha
noBeIIeHNe ypoBHS Mi-17, okaspiBaeTcs BechbMa KPaTKOBPEMEHHBIM, BEPOSITHO BCIIEICTBHE
BBIp2)KEHHOH JIMMQONeHNH, pa3BuBaomeiics B auHamuke AUC.

3AKJIIOYEHHE

Takum 00pa3om, 00001ast BCE BBINICCKA3aHHOE, MOXXHO MPUNATH K 3aKITFOUCHUIO, YTO
npu octpoii popme AUC B Muenonos3e NpOUCXOIAT CIOXKHBIE U3MEHEHUS KaK B MOMYJISIINH
HEHUTPOHIIOB, TaK U B MOMYJISIIUK PAaHHUX (HOPM MHETOMIHBIX KIETOK, KOTOPBIE OTCYTCTBYIOT
B HopMe B [IK. Bbl1 BbIsIBIIEH BhIpaKE€HHBIN CABUT MUEJIOMIHOM MOMYJISILIMK BJIEBO U €CiM Ha 1
nnu oH Obut paBeH 0,3, 3aTeM, HEYKIOHHO HapacTas, K 3aBepLIAIONIAM CTaIHsIM JOCTHT 2.6.
Takoe COOTHOIICHWE MOSBISICTCS MPH MOBBIICHHOW MOTPEOHOCTH OpraHM3Ma >KUBOTHOTO B
HEHTPOQUIBHBIX JICHKOIUTAX, MPEBBIIIAIONIEe BO3MOKHOCTH KOCTHOTO Mo3ra, CIBHT BICBO
4yacTo HAOIIONAeTCs MPU TSDKENBIX MH(QEKIMOHHBIX 3a00JIEBaHUAX, a B HAILEM CIy4ae U IpU
AYC, 4uro MOXET HMEeTh IPOTHOCTHYECKOE 3HaueHHe. JlOCTOBEpHOE CHIKEHHE 4YHcia
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HEUTPO(DUIIOB, KOTOPOE HAUMHACTCSI C TPETHUX CYTOK, BEPOSITHEE BCErO CBS3aHO C TEM, UTO
nponugepatuBHas (asa MHENON033a HAYWHAST MEHSTHCS JereHepaTHBHOM, HECMOTpS Ha
npeobiIagaHue paHHUX (OPM MHENOUIHBIX KJIETOK. OJTO CBHICTENBCTBYET O 3aBEpIICHUH
W/MIM  HECOCTOSTEIILHOCTH KOMIICHCATOPHOH a3kl MHENoNo’3a, a, CIEAOBaTeNbHO, H
YIIIyOJIeHUH MaTOJIOTUYECKOro mporecca. IIpy 3TOM MPOHCXOAUT JOCTOBEPHOE yBEIHUYCHHUE
COJIEPKAHHU MEPTBBIX U Pa3pyIIAONIUXCS KIETOK, YUCIO KOTOPHIX HAa TEPMHHAIBHON CTaguu
COCTaBISET OKOJIO MOJOBUHBI onymsanun kieTok 1K cBunei. Maaexc ciBura HeMTpohuios B
muenorpamme KM cBuHel konebnercs B npeaenax 2.1-3.6, 4TO CBUIETENBCTBYET O TSKEIOM
(YHKIMOHAIFHOM YTHETEHHH KOCTHOTO MO3Ta.

Hamu BriepBBIe BBISABIEHBI ITATOJIOTHYHBIE MUETOUAHEIE KiIeTkn 1pu nHpekmmun AUC,
KkoTtopsle Obumm oOHapyxeHsl B KM n IIK. Hammume mnaTonormdselx HEHTpOGHIOB,
OTCYTCTBYIOIIMX Yy 3[0POBBIX 0COO€H, CBHICTENBCTBYET O CHIBHO BBIPAXXCHHOM
BOCHAIMTEIBHON cocTaBistome 3aboneBaHusa. VX TMOSABIEHME YacTO CBSA3BIBAIOT C
MATOJOTHYECKUM OTBETOM Ha AaKTHBAI[MI0 HMMMYHHOH CHCTEMBI, BO3HHKAION[YI0 IIpH
HEKOTOpBIX 3aboneBaHmsX. ORHAKO HAaMM BBISBICHBI IATOJOTHYHBIE HEHTPOQHUIEI U B
ycinoBUsX N Vitro yxe Ha | 1O0M, YTO CBUACTENBCTBYET O HAJIWYHM HE3aBHCHMOIO OT
MMMYHHOM CTUMYJISILIUU OpraHu3Ma MEXaHU3Ma BOSHUKHOBEHHSI IATOJIOTUUHBIX KJIETOK.

C y4eToM BBINIECKA3aHHOTO, MOXKHO 3aKIIOYUTh, YTO MOIYJISLUOHHBIC H3MEHEHUS
SIBIIIIOTCA HE HEIOCPEACTBEHHO BUPYC-UHIYLIUPOBAHHBIMY, @ OTBETHON peakiiell opraHu3ma
Ha BUPEMHUIO. 3HAUUTENILHOE YMEHBIIECHHE KOJIMYECTBA CETMEHTOSAEPHBIX HeHTpoduioB K
TepMuHaIbHOM (haze 6one3nu B IIK u B KM cBHIeTenbsCcTBYeT O MPsSMOM UX yYaCTHH B 3aIUTE
BHYTpEHHEH cpenbl opranu3ma cBuHeil oT Bupyca AUC.

MexaHH3MBI, 3aIlyCKaIOMue MOy ISIIUOHHBIE H3MEHEHUS BO BCEX BHAAX MHEIOUIHBIX
kierok IIK u KM, cBa3aHbl ¢ nocTOBepHBIM yBenudeHuem coaepxkanus WJI-17 u WJI-23.B
MOJB3y TMOJOOHOTO 3aKIIOYEHHsT TOBOPUT M TO, YTO YBEIMYECHHUIO KOHIEHTPAIMH ATHUX
LIUTOKUHOB B CBIBOPOTKE KPOBU IpEIIIECTBYeT HelTponeHuu. YcuiieHue xe cuntesa [-KCD
Ha 3 AW, OPOMCXOAUT IOCJe BO3HUKHOBEHMS HEHTPONEHHUM M HAIPaBIEHO Ha YCHUIIEHUE
nponuepanuy 3TUX KIETOK AT KOMIIEHCAIINN UX YOBIIH.

Hamm nccnemoBanust TOMOTalOT YTOUYHUTE MATONOTHIO MMMYHHO# cuctemsl ipu AYC.
Taxk, corylacHO COBPEMEHHOI KOHIETIIIN Pa3BUTHS BOCTIAIUTENLHOTO TPOIIecca, MPUHNMAIOTCS
TpH HE3aBHCHMBIX IyTH ero passutus - IL-12/IFN-y, IL-4/1L-5/IL-13 u IL-23/IL-17. B 6onee
paHHuX paborax mo mnaroreHesy AUC, paccMaTpHBanIuCh OT/AENbHBIE KOMIIOHEHTHI IIBYX
nepBbiX myTeil. B Hacrosiued paGore paccmorpeH u Tpetuit myth - IL-23/IL-17. On Gonee
YacTO pa3BHBACTCS IPU Ppa3IMYHBIX (opMax ayTOMMMYHHBIX IIPOIECCOB. AKTHBAIUs
COJIepKaHMsI BBISBICHHBIX HaMU B ChIBOPOTKE KPOBH MHTEpJIeHKHMHOB 17 1 23 monaTBepkaaeT
BO3HHKHOBEHHE ayTOMMMYHHBIX HPOIECCOB y CBHHEH. B ciyuae octpoit dopmbl nHbekimu
TEHOTHIIOM 2 ayTOMMMYHHasI TAaTOJIOTUS y CBUHEH HE YCIIeBAeT PACKPBITHCS B MOJIHOM Mepe H3-
3a CKOPOTEYHOCTH MaTOJOTHYecKoro mpormecca. OXHAKO MPU XPOHHIECKOM TEUSHUH OOJIe3HN
WM Tpu WHQEKIHAX JIpyruMu reHotumamu Bupyca AUC Bo3MOXHA BaXKHas pOJb
ayTOMMMYHHBIX IIpoIieccoB B o6mieit maronorun AYC.

BbIBO/1bI

1. TlomynsauuonHslil ananu3 HedTpoduiaoB 1K BBISBMI HX CMEIIEHHE BIEBO HE TOJBKO 3a
CYeT BO3pACTaHUs COOTHOIICHUS MAJOYEK/CETMEHTOB, HO WM MOSBICHUS 3HAUYUTEIHHOTO
KOJIMYECTBA PAaHHHUX (OPM.

2. TIpu ocrpoii popme AUC B niepBbie 1HUH UHGEKIMU B YCIOBHAX iN VIVO KOMIIEHCATOpHAS
(a3a MH(pEKINH HOCHT KPaTKOBPEMEHHBIH XapaKTep M CMEHSeTCs JeKOMIICHCalueld Ha
0oJiee MO3AHUX CPOKAX 3a00IE€BaHMS.
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OcHoBHOH npuuuHoi HedTponeHnuu npu AYC saBnsgercs MuUrpanys NPEUMYLIECTBEHHO
3pelbIX TpaHy/SIPHBIX JISHKOIMTOB B TKaHW (auamene3). V3MeHeHWs MHETOHIHOU
MOMYJISIIMU  SBISIFOTCS HE HENOCPEICTBCHHO BUPYC-UHIYLHUPOBAHHBIMHM, a OTBETHOM
peakiyeil oprannzMa Ha BUPEMHIO.

Ha muxe 3a0oneBaHMsI TPOMCXOMUT aKTUBALUS MHETOUIHBIX KIETOK, MPOSBISIONIASACS B
yBEIMYEHUH HUX pa3MepoB, u coaepxkanus PHK B murommasme. OTtm mpomeccs
HaAOIIONA0TCS MPAaKTHYECKU BO Beel momymnsaiuu muenonaubix kiaetok 11K, KM u [IKKM,
HO OoJiee BEIpaXKEHBI B METAMHUEIOINTaX U HeHTpoduiax.

Ipn uagexunn AUYC B IIK 1 KM BBISIBICHBI NAaTOJOTHYHBIE MHETIOHIHEIE KIeTKH. X
oOHapy)XeHHe NPU 3apaKeHWH IePBUYHON KyJIbTYPhl KOCTHOT'O MO3Ta CBHHBH BHPYCOM
AYC cBuzmeTenbCTByeT O HAIMYMKM MEXaHH3Ma BO3HHUKHOBCHHS MATOJIOTUYHBIX KIIETOK
HE3aBUCHMO OT UMMYHHOU CUCTEMBI OpraHU3Ma

Ha pannem stanie AYC, BBISIBIICHO MOBBIIIEHHE CBIBOPOTOUYHBIX ypoBHeit NJI-17 u NJI-23.
Ycunenune cunresa ['-KC® Ha 3 qnu mpoucxomut nociie BOSHUKHOBEHUST HEUTPOTICHHN 1
HAaIpaBJICHO Ha aKTUBALHUIO MPOIH(Eepariy 3THX KIETOK AT KOMIIEHCAIINT UX YOBIIH.
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“wyhpe Uwpnjwu Ugnwinph

Uhtiinwnbgh fuwugwpnwdubpp fungbiph unip wphlyjwu
dwuwnwlfuwnh qupgugdwu nhuwdhYwynid

uveneughr

Unwugpwyht pwnbp' lunqbiph wyphlw dwunmwiuwm, dhtnynkq,
ubjipn$pjutp, ShEinhn pohoubp, bL-17, PL-23, 4G

fungbph whphlywt dwunwfunh puwlwu  wyWwwndnygywu  dwdwuwlwlyhg
thniu pungpynd £ Upphlwih puwlwu-ogwiuwiht ungnwpbwutpp b Gypnuywlwt
wmwppbip Gpypubipnud nbinh niubigwd hhdwunnuejwt  wnwudhu pnuynuiubpu ni
twhgnnunubpp: 21-pn nwph uygpnud lUd-h nbwpbp wpdwuwgnybght twtu
Ypwunwund b www' <wywuwnwund: <wynuh §, np hhdwunniegywt hwpnighsp
fungnp, pwnwupwynp, bGpyonpw VYL wwpniuwynn dphpnw £, npu wulwtu
wnwpwdiwt wwjdwuubiphg 100%-nYy Jwpwynw E puwnmwuh b Jujph fungbiphu L
hhqwunnygjwtu unip duh dwdwuwy pbpnwd 100%  dwhwgbihnygjwu:  Yhpnw,
wnwoht htipphu, pwqiwunw £ hdniuwiht hwdwlwpgh pohoubipnud b hwnlwwbu'
dnungpw-dwlpndwquiht wpph  pohgubipnud, npnup  Yhpnwh  ntwhluwghwih
wnwouwihu b hhduwywu phpwfut tu: Ydhpnwp, uwlwju, Yupnn b puqdwiw) uwl
tGiynghwnwihu pwpph wj; pohoubipnid, npnughg wnwyb] Ywpunpnyeniu niubu
ubjunpndhubipp, npnup Yuplnp nbp Gu fuwnnd opqwuhqup hwlywpwynbphw) b
hwlwdhpnwwiht - wwonwwungjwu  dbg:  Wuwnbinhg  plund £ wpluwwnwuph
uywwwyp'  fungbph  unp wdphljwt  dwunwiunh  dwdwuwly  hGnwgnnbg
Swjpwdwuwiht wpwu U nuypwdndh dhbinhn pohoubiph dnp$ndhghninghwlwu

thnthnfunieyniuubinp, nwunwitwuhpb dhbnhn pohoubiph gnjnipjwu
wnwuduwhwwynyeyniuubpp  nuypwdndh  wnwouwihu  Ynywngpuynd®  luld-h

yhpnwh  hbwn  Ynyhjwgdwu  dwdwuwy, huswbu twb wwpgb) hhduwlwu
hwlwyhpnwwjhtu ghnnyhuutiph wanbignieniup dhkinwntigh ypw:

Upfjuwwnwupnud gnyg £ wpdb, np unip luld-h dwdwuwy dhbnwynbgnud
wbnh Gu niubunwd pwpn thnthnfunygyniuubn, huswbu ubjunpndpjubph, wiuwbu b
Swjpwdwuwiht wpywt dbg unpdwjnud pwgwlwjnn Gphunwuwpn dhbinhn pohoubiph
wnunywghwubpnuw: 8nyg £ wpyt] wpunwhwjndwd ubjnmpnwbuhw, npp dwgnud k
hphqwunngywtu  Gpypnpn thnynd W pupwunwd £ hwuntt pohoubiph  hwayht:
Ubjnpnwtupwih hpduwjwt ywwndwnp gbpwquugwwbu hwuntt ubpunpndhubph
gwnpeu £ hjnwdwdpubp: Utp UYnndhg sh nhuwpydtp  thnfuhwwnnignnuywu
wpnihdbipwghw. suwjwsd, hwuniu dhtiinhn pohoubiph wnwniywghwu thnfuwphuynid
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Ewdth  Gphnwuwpnnd,  pwyg  Ubpnpndhiubph pwuwyh - Ypéwnnwdp - sh
thnfjuhwwnnigynud:  Nuypwdndnid  |HYnwbuhwihg pwgh wbnh b niubund uwl
dhbinhn pohoubiph  wnwnywghwih  Gpprnwuwpnugnut:  Uuhuulws,  wyu
gnpdpupwgp thwuwnnuw £ Gphunwuwnpn dhbinhn pohoubiph dwjpwdwuwihu wnjwu
Uby wpunwubndwu Jwupu U opqwuhqdh’ Jdhbinhn wnwnywghwubph pwuwlp
yGpwlywuqubiint thnpdu k:

3-4 hdo-nwd' hpjwunnipjwu qupqugiwt ququpuwlbnhu, wbnh b niubun
dhtinhn. pohgubiph wywnhdwgnid, npt wpnwhwynynd £ wyu pohgutiph swihbiph U
ghunyuqgiwinud  MNFLA-h  wwpnwwyniygywu  wénd:  Uu  gnpdpupwgubinp
nhunwpyynwd Gu dhbinpn pohoubiph hwdwpjw pninp wnwniywghwubipnud, puw)g
wybih wpnwhwynyws tu dainwdhbinghnubph bW hwuntu ubjunpndhjutinh dnun:

In vitro wwjydwutubpnd dbp  Ynndhg sGU Ujwwdbp  wnwnijwughnt
thnthnfunigyniubin, uwlwju huswbiu in vivo, wjuwbu k| in vitro wywydwuubipnuwl gnyg k
wngti pohgubiph wywhdwgnud, npu- wpnwhwynygtip £ wyu pohoutinh swthtiph L
ghunnuuqgiwinud FLIG-h wwpnwwynygjwu wény: Uhbinhn pohoubiph  swithbiph
thnthnfunieyniup uwwyywsd £ wnwehtu htipphtu yhpnwwihtu Juwpwyhg: <wjnuh £, np
fuld-h Jhpnwp' hpduwlwu phpwiu pohoubipt wjunmwhwpbing hbwn Yupnn
wjunwhwpb] twl ubpupndhubpp, npp hwdwwwwwufuwunwd £ dbp Ynndhg
unwgywd ndjwiubiph htin:

Jdbpnuguip hwodh wnubind Yuwpbh £ Ggpwlwgub, np unpp fuUd-h
dwdwuwy nhwnynn  wnwniywghnt  thnihnfunyeyniiubpp . wwjdwuwynpdwd  sku
yhpnwny b opquuhquh wwwnwutuwut tu yhptdhwih hwunbw: Uhbiinhn pohoubinh
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African swine fever (ASF) is a serious, highly contagious, viral disease of pigs. In the
beginning of the 21st century it appeared in Georgia, then in Armenia. It is known that the
pathogen of ASF is a large enveloped double-stranded DNA virus. Regardless of how the virus
spread, it 100% affects domestic and wild pigs of all ages and causes 100% mortality in its
acute form. It replicates in the cells of the immune system, primarily in cells of the monocyte-
macrophage series, which are the first and main target of the virus replication. However, the
virus is able to replicate in other cells of the leukocyte line, the most important of which are
neutrophils, which play a crucial role in the immune defense against bacterial and viral
pathogens. Hence the aim of the work is to study changes in physiology of myeloid cells of
peripheral blood and bone marrow of pigs in the process of the acute ASF, to report the
characteristics of survival of myeloid cells in the primarily culture of bone marrow and to
explain the influence of the major antiviral cytokines on myelopoiesis.

It is shown that in the acute form of ASF, complex changes occur in the neutrophil
population and in the populations of early myeloid cells in the peripheral blood, which are
normally not present. Severe neutropenia is revealed occurring in the second half of the disease,
which occurs due to the mature cells. The main cause of neutropenia is the migration of
predominantly mature myeloid cells in the tissues. In acute ASF, compensated proliferation is
not reported, but substitution of the mature neutrophil population to young cells is found.
However, the decrease of neutrophils in peripheral blood is not fully compensated. In the bone
marrow, along with leukopenia, rejuvenation of myeloid populations occurs. Undoubtedly this
is the result of appearance of myeloid cells in the blood and is the organism’s attempt to restore
myeloid populations in blood.

At the peak of the disease (3-4 dpi) the activation of myeloid cells occurs, which is
manifested in the increase of their sizes, and the content of RNA in the cytoplasm. These
processes are observed in almost all populations of myeloid cells, but more expressed in
metamyelocytes and mature neutrophils.

We did not reveal significant changes in populations of myeloid cells in vitro. However,
the activation and the increase is shown in vivo and in vitro both in cell size and RNA content
in the cytoplasm. At the same time, the size changes of myeloid cells are most likely occur due
to the ASFV infection. It is known that the ASF virus is able to affect neutrophils, but only
after the infection of main target cells. This coincides with our observation.

Considering the aforesaid, it can be concluded that population changes are not directly
virus-induced but are the response of organism on the viremia. The mechanism that starts
population changes of all myeloid populations in blood and BM, is associated with a reliable
increase of IL-17 and IL-23. In favor of this conclusion is the fact that increased concentrations
of these cytokines in the serum precede the neutropenia. Increased synthesis of G-CSF at 3 dpi,
occurs after the neutropenia and enhances proliferation of these cells, to compensate their loss.
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