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Hau:irnHarreH :u:eHThp ITO 3apa:rnH H ITapa3HTHH 6onecTH, Cocpm1 , 

OT,D;eJI ,,I1MyHOJIOrH5I" ' 3aB. Ka6H:HeT ,,AneprH5I"' 

3a AHCepTaQHOHeH TPYA 3a npH,a,o6HBaHe 

Ha HayqHaTa CTeneH ,,)I;oKTOp " 

B HaQHOHaJieH QeHTbp no 3apa3HH H napa3HTHH 6oJieCTH, Cocl>HH, 

OT,[l,eJI "lIMyHOJIOrHH 11
, HaQHOHaJIHa pecl>epeHTHa Jia6opaTOpHH no HMYHOJIOrHH 

06nacT Ha BHCIIIeTo o6pa3oBaHH:e: 7. 3,a,paBeona3BaHe H cnopT 

IIpocpecH:oHarrHo HaITpaBJieHH:e: 7.1. Me,a,HQHHa 

,[(oKrnpcKa ITporpaMa: lIMyHonaToJiorHH H aJieproJiorHH 

ABTop: ,a,-p MHJieHa AJieKcoBa 

TeMa: IIocTeKcn03HQHOHeH H nOCTBaKCHHaJieH T-KJieTbqeH HMyHeH OTrOBOp 

cpemy SARS-COV-2 

06mo npe,a,CTaBHHe Ha npoQe,a,ypaTa H ,a,oKTopaHTa 

Cnc 3aITOBe.n; .N2 189/14.06.2024 r . Ha ITpocp . .n;-p lfaa XpHCTOBa, AMR, ,[(HpeKTOp Ha 

HU:3IIE, Ha 6a3aTa Ha peIIIeHHe Ha HayqHH:5I CbBeT Ha HU:3IIE ITO IIpoToKon .N2 

02/13 .06.2024 CbM m6paH 3a BbTpeIIIeH qJieH Ha HayqHo )KYPH 3a 3aIUH:Ta Ha l(H:ceprn:u:HoH

HH:5I Tpy.n; Ha .n;-p MHneHa A neKcoBa. Bn3 ocHoBa Ha peIIIeHHe, B3eTo Ha rrbpBoTo 3ace.n;aHH:e 

Ha HayqHOTO )KYPH, CbM OITpe.n;eneH .n;a H:3rOTB5I CTaHOBH:IUe ITO ITpo:u:e.n;ypaTa 3a ITpH.n;o6H:BaHe 

Ha OHC ,,,lJ;oKTop". 

IIpe.n;cTaBeHH:Te MaTepH:arrH: ITO ITpo:u:e.n;ypaTa ca B CbOTBeTCTBH:e C H:3H:CKBaHH:5ITa Ha 3a

KOHa 3a pa3BH:TH:e Ha aKa.n;eMH:qHif5I CbCTaB B PeITy6JIH:Ka bbJirapH:5I, KaKTO If C IIpaBH:JIHH:Ka 3a 

ycnoBH5ITa M pe.n;a 3a ITpH.n;o6HBaHe Ha HayqHH: cTeITeHH: M 3aeMaHe Ha aKa.n;eMH:qHif .D;JI'h)KHOC

TH B HU:3IIE, CocpH:5I . 

.n;-p MHJieHa AneKCOBa ITpe3 2018 r. 3aBbpIIIBa BH:CIIIe o6pa30BaHH:e B YHH:BepCH:TeT 

"CB. KHpHn M Mern.n;al1:", rp. CKOITH:e, CeBepHa MaKe.n;oHH5I, c KBaJIHqJH:Ka:U:H:5I MarHcnp ITO 

IIpe3 ITepH:o.n;a cpeBpyapH 2018 - IOJIH 2018 e o6yqaBaHa ITO ITporpaMa Epa3nM+ B Me

AH:U:HHCKM yHHBepcH:TeT, IInoB.D;HB. 



I1pe3 Tieptto.r:i:a 2019 - 2020 r. e o6moTipaKTttKyBam rreKap, rp. CKoTitte. 

OT 2021 r. .n:o cera e pe.n:oBeH .[(OKTopaHT TIO TiporpaMa I1MyHoTiaTorrormI R arreprorro

rmI B OT,[(eJI ,,I1MyHorrormI" Ha Hau;ttoHarreH u;eHThp TIO 3apa3HR R Tiapa3RTHR 6orreCTR, Co

qm5I. 

AKryaJIHOCT Ha pa3pa60TBaHaTa TeMa 

KopoHaBttpycttTe npe.n:cTaBJI5IBaT TIOCT05IHHa 3aTirraxa 3a qoBeIIIKOTO 3.[(paBe R RKOHO

MH:KaTa. E1>p3oTo pa3TipoCTpaHeHtte Ha SARS- Co V -2 OT 2020 r. e 3acernarro .n:ocera Ha.n: 774 

MRJIROHa .D:YIIIR tt e TipttqH:HRJIO CMbpTTa Ha TIOBeqe OT 7 MRJIROHa .D:YIIIR. 

I1MyHorrornqHR5IT oTroBop KbM SARS-Co V-2 Bttpyca 3aBttCR Ha:0-Beqe OT o6pa3yBa

HeTO, aKTRBttpaHeTO R .n:eHCTBH:eTO Ha Bttpyc-crreumlmqHR T R B -JIRM<pOURTR. Pa3BRTH:eTO Ha 

RMYHOJIOrH:qHa TiaMeT e OT c1,mecTBeHo 3HaqeHH:e 3a OBJia,[(5IBaHe Ha RH<peKUR5ITa, Tbll KaTO 

Cb3,[(aBa .[(bJiroTpa:HHa 3all(H:Ta R rapaHTttpa TI0-6bp3a RMYHHa peaKUR5I TIPR TIOBTOpHa eKCil0-

3RUR5I, KaTO Il0-T03R HaqH:H Tipe.[(OTBpaT5IBa TIOBTOpHO 3apa35IBaHe tt! RJIR 6orre.n:yBaHe. IT03-

HaBaHeTO Ha Te3R MexaHR3MR e ycrroBH:e 3a pa3pa6oTBaHeTO R npOR3BO.[(CTBOTO Ha HOBR, 

e<peKTRBHR BaKCRHR, KORTO .n:a o6yqaT RMYHHaTa CRCTeMa .n:a pa3Il03HaBa R pearttpa Ha 

SARS- Co V-2 R .n:a c1,3.n:a.n:e .n:ocrnThqHo TpaHHa RMYHHa TiaMeT. J13crre.n:BaHR5ITa Ha RMYHHR5I 

oTroBop cpemy Bttpyca R tj)aKTOpttTe, KORTO oTipe.n:err5IT Kaqecrnarn Ha RMYHHarn TiaMeT ca 

OT c1,mecTBeHo 3HaqeHtte He caMo B RH.[(RBR.D:yarreH nrraH. Te ttMaT onpe.n:eJI5Imo 3HaqeHtte 

TIPR pa3pa6ornaHeTO Ha U:5IJIOCTHa CTpaTerR5I 3a 6op6arn C eBOJIIOttparn;tt5I Bttpyc R OBJia,[(5IBa

HeTO Ha TiaH,[(eMR5ITa. 

I1MaHKR Tipe.[(BR.[( BCH:qKo TOBa cqH:TaM, qe TeMaTa Ha .[(OKTOpaTa Ha .n:-p ArreKCOBa e 

aKTYaJIHa R e C KOHKpeTHa TipaKTH:qecKa HacoqeHOCT. ,n:oKTOpaThT Tipe.n:cTaBJI5IBa .[(eTaHJIHO 

OTIH:CaHH:e Ha HeHHR5I OTIRT B R3yqaBaHe Ha TIOCTeKCTI03RUROHHR5I R TIOCTBaKCRHaJIHR5I T

KJieThqeH ttMyHeH oTroBop cpemy SARS-COV- 2 . 

06ina xapaKTepHCTHKa u CTpyKrypa Ha )];HCepTau;uoHHHH Tpy)]; 

,z::i:ttcepTaUROHHR5IT Tpy.n: e CTPYKTypttpaH tt HaTIRCaH B HayqeH CTRJI . 0TTieqaTaH e Ha 

187 CTaH.[(apTHR CTpaHRUR tt e OHarrre.n:eH c .58 <pttryptt tt 7 Ta6JIRUR . 

BKJIIOqBa BCH:qKH: 3a,[(bJI)KH:TeJIHR erreMeHTR KaTo : Cb.[(bp)KaHtte, R3TIOJI3BaHR CbKpa

meHH:5!, B1>Be.n:eHtte, rrttTepaTypeH ofoop, uerr R 3a.n:aqtt, MaTepttarrtt R MeTO.D:R, pe3yrrTaTR R 

06c1>)K,[(aHe, 3aKrrIOqeHtte. 

<DopMyrrttpaHR ca 9 R3BO,[(a R ca Ha6eJI5I3aHR 6 TeopeTH:qHH: R 4 TIPRJIO)KHR TIPRHOCR . 

Ett6rrttorpa<pCKaTa CTipaBKa BKJIIOqBa o6mo 469 R3TQqHH:Ka Ha aHJirJIRHCKR e3RK, Tiy6-

JIRKyBaHR Tipe3 TIOCJie,[(HH:Te 10 ro,[(RHR . 



Ou,euKa ua cTpyKrypuuTe qacTu ua }];HcepTau,uouuuH Tpy}]; 

JlHTepaTypmu.1T ofoop e c o6eM 3 7 CTpamu.1;1:1. B Hero mqeprraTeJrno ca rrpencrnBem1 

CbBpeMeHHlf naHHM 3a xapaKTepH:CTH:KaTa, eBOJIIOU.mITa If rraToreHe3aTa Ha RmpeKI.J.H:5.ITa CbC 

SARS-Co V-2. OrrH:caH e rronpo6Ho rrocTeKcrro3MI.J.ROHHR5I RMyHeH oTroBop cpemy BRpyca. 

AHaJIH:3RpaHH: ca neTaHJIHO aKTYaJIHH:Te MeTonR 3a xapaKTeptt3ttpaHe Ha T-KJieTbqHif5.1 ttMy

HeH OTroBop If ce nRcKyTttpaT MexaHM3MH:Te Ha MMYHHH:5.1 OTroBOp If II05IBaTa Ha T-KJieTbqHa 

rraMeT cnen RMYHM3aI.J.M5I. 

063opbT 3aBbpnrna C KpaTKO o6o6meHH:e Ha HeperneHH:Te BbIIpOCH: OTHOCHO RMYHO

JIOrlfqHaTa rraMeT KbM SARS-Co V-2, KoeTo 5.ICHO rrpencTaB5I nenTa Ha HaCT05Ill(M5I nttcepTa

UROHeH Tpyn, a MMeHHO: "na ce H:3CJienBaT Bb3HH:KBaHeTO, rrepCRCTH:paHeTO If <pyHKUH:OHaJI

HMTe xapaKTepRCTRKM Ha SARS-Co V-2-crrenR<plfqHH:Te T-KneTKM, RHnyu.RpaHR cnen MH<peK

I.J.H:5.1, RMYHH:3aI.J.M5I H:JIH: XR6pRnHa eKCII03H:I.J.H:5.1 11
• 

3a M3IIbJIHeHH:eTO Ha IIOCTaBeHaTa uen n-p AneKCOBa e HacoqH:Jia ycH:JIH:5.ITa CR B pa3-

pernaBaHeTO Ha 7 3anaqlf, KORTO cTpyKTypRpaT o6ocHoBaH rronxon Ha rrpoyqBaHeTo. 

,D,o6pe ca OIIH:CaHM IIOCTaHOBKaTa Ha H:3CJienBaHeTO, eTaIIMTe Ha rrpoyqBaHeTo If H:3-

IIOJI3BaHH:Te MeTonR Ha lf3CnenBaHe. Il36paHM5IT nR3aHH II03BOJ15.1Ba ycrreIIIHO lf3IIbJIHeHH:e Ha 

KOHKpeTHH:Te 3anaqM M o6e3rreqaBa IIOCTMraHeTO Ha OCHOBHaTa nen Ha nRcepTaI.J.H:OHHH:5.1 

Tpyn. 

B rrpoyqBaHeTO ca BKJIIOqeHR: 

A. 562 rrau.ReHTR c noKa3aHa SARS-Co V-2 RH<peKI.J.H:5.1. 

• B ocTpa <pa3a Ha COVID-19 (rro BpeMe Ha xocrrRTanmaUH:5.1 RIRJIR < 20 nHR cnen 

PCR (+) pe3ynrnT)- 243. 

• no 3 Mecena cnen PCR ( +) pe3ynrnT - 105 

• oT 3 no 9 Mecena cnen PCR ( +) pe3ynrnT - 119 

• OT 9 no 12 Meceua cnen PCR (+) pe3ynrnT - 26 

• Han 12 Meceua cnen PCR (+) pe3ymaT - 69 

ITpocneneHM BbB BpeMeTO ca, KaKTO cnenBa: 124 rrau.H:eHTa - nByKpaTHO, 41 - TpMK

paTHO R 12 - qeTMpHKpaTHO (cpenHo, CbOTBeTHO, 93 , 254 R 378 nHR cnen PCR+ pe3yJITaT). 

E. KoHTpOJIHR rpyrrR: 

• 120 nRna 6e3 naHHR 3a rrpeKapaHa RH<peKI.J.H:5.1, BaKCMHttpaHR cpemy SARS-Co V -

2. 

• 38 KJIH:HifqHo 3npaBH: JIH:Ua,6e3 naHHlf 3a rrpeKapaHa MH<peKI.J.M5I, HeBaKCH:HH:paHH:. 



C,1,xpaHem1 ca IBOJUipamr JIMM<pOil;IiTM OT 279 .[(OHopa M cepyMlrIJia.3Ma OT 449 .[(OHO

pa. Cb3,[(a.[(eHa e 6a.3a OT KJIMHMKO-err11.n:eMMOJIOr11qH11 ,[(aHHM 3a M3CJie,[(BaHMTe rra:u:11eHTM, 

c1,.n:1,p)Kama cne.n:Harn MH<popMa:u:m1: .n:arn 11 pe3ymaT OT SARS-Co V-2 PCR 11 /11n11 61,p3 

TecT; CMMIITOMM 11 ycJI0)I<HeHM5I, Te)KeCT Ha COVID-19, c1,rnacHo Kp11Tep1111Te Ha C30, c1,

IIbTCTBam11 3a60JI5IBaHM5I M CMH.[(pOMM, BaKCMHal(MOHeH CTaTyc (rrpMJIO)KeHM .[(0311 M TMII BaK

CMHa). 

I10.[(X0.[(5IIUO ca M3IIOJ13BaHM pa.3H006pa.3HM, CbBpeMeHHM KJIMHMqHM, Jia6opaTOpHM M 

MHCTpyMeHTaJIHM MMYHOJIOr11qH11 MeTO.[(M, KOMTO crroco6CTBaT 3a pernaBaHeTO Ha 3a.n:aq11Te 

OT pa.3pa6oTKaTa. 

~aHHMTe OT rrpoyqBaHeTo ca o6pa6oTeHM CTaTMCTMqeCKM C IIO.[(X0.[(5IIUM MeTO.[(M 3a 

aHaJIM3 M ca OHarne.n:eHM C .[(OCTaTbqeH 6poti <p11ryp11 M Ta6JIMI(M. 

Pe3yJITaTMTe OT BC5IKa 3a.n:aqa OT rrpoyqBaHeTo ca rrpe.n:cTaBeHM B 113qeprraTeneH o6eM 

M ca IIO.[(X0.[(5IIUO MJIIOCTpMpaHM, KOeTO rrpaBM T5IXHOTO Bb3IIpMeMaHe JieCHO M y6e.[(MTeJIHO. 

ITpoBe.[(eHOTO rrpoyqBaHe ycTaHOBM, qe a6COJ1I0THM5IT 6poti Ha JIMM<pO:U:MTMTe (Ly AC) 

e ocHoBeH Kp11Tep11ti 3a orrpe.n:en5IHe Ha KJIMHMqHaTa Te)KeCT Ha MH<peK:U:M5ITa c SARS-Co V -2 

BMpyc. 

B 3aBMCMMOCT OT 6po5I Ha JIMM<pO:U:MTMTe, rra:u:11eHTMTe ca KJiaCM<pM:U:MpaHM B TPM 

rro.n:rpyrr11 : fpyrra A - C Ly AC B paMKMTe Ha pe<pepeHTHMTe CTOHHOCTM 3a 3.[(paBM KOHTpOJIM 

(> 1100), f pyrra B - c rr1>pBa cTerreH Ha JIMM<porreHM5I (Ly AC OT 1100 .n:o 800 KJieTK11/µl), 11 

f pyrra C - c 2-pa 11 IIO-I'OJI5IMa CTerreH Ha JIMM<porreHM5I ( < 800 KJieTKM/µl). 

YcTaHOBeHM ca 3HaqMMO IIO-BMCOK .[(5IJI Ha Thl JIMM<pO:U:MTM B rpyrra AB cpaBHeHMe C 

B 11 C 11 HapacrnaHe Ha .n:ena Ha aKTMB11paH11Te (CD38+DR+) CDS T -KJieTKM. 

Ha6mo.n:aBaHMTe IIOHM)KeHM HMBa Ha xenrrepHM 11 cyrrpecopHM T -KJieTKM, oco6eHO rrpM 

Te)KKMTe cnyqa11, ca 6ener Ha HapyrneH MMyHeH oTroBop. Ha6JIIO.[(aBa ce 11 yBen11qeH11e Ha 

HaMBHMTe xenrrepHM T -KJieTKM M HaMaJI5IBaHe Ha rraMeTOBMTe xenrrepHM T-KJieTKM, KOeTO 

rro.n:cKa.3Ba 3a KOMrrpoMeT11paHa MMYHHa 3ar:u:11rn cpemy SARS-Co V-2. C1,meBpeMeHHO rrp11 

rra:u:11eHTMTe c JIMM<porreHM5I e ycrnHoBeHo HapacrnaHe Ha T-perynaTopHaTa cy6rrorryna:u:1151 c 

Hecrre:u:11<p11qtta 11Hx11611pama aKTMBHOCT (CD25hiCD127-CD4+) . Te3M KJieTKM 11rpMT 

KJIJOqoBa poJI5I 3a 11MyHorraTonor11qH11Te rrpoMeHM rrp11 Te)KKMTe <popMM Ha COVID- 19, Karn 

IIOTMCKaT e<peKTOpHMTe <pyHKI(MM Ha T-JIMM<pO:U:MTMTe, 6e3 .n:a orpaH11qaT rraTOJiornqHOTO 

MMYHHO Bb3IIaJieHMe. Cy6rrorryna:u:1151rn 11H.n:y:u:11paHMTe T-perynarnpHM KJieTKM (CD39+ Treg) 

OTJ111qaBa rra:u:11eH11Te c1,c cpe.n:Ho 11 Te)KKO rrpoT11qaHe Ha COVID-19 11 MO)Ke .n:a ce mrromBa 

KaTO rrpe.[(MKTMBeH MapKep. 



Te)KJ(OTO rrponr•rnHe Ha HHq:>eKI.IJUITa e CBnp3aHO CbC crre:u;Hg:>HqeH :U:HTOKHHOB 

.[(Hc6a.rraHc: 3HaqJ1TeJIHO HaMa.rreHo CbOTHOllleHHe IFN-y/ lL- 10 I1 HapacTBaHe Ha 

c1>0THOllleHI1eTO IL-6/IL-10. TOBa ce OTpa351Ba Ha eg:>eKTOpHaTa q:>yHK:U:I151 Ha T 

JIHMq:)O:U:HTHTe. I1MyHHOTO Bb3I1a.JieHI1e He ce KOHTp01II1pa, a HH.[(Y:U:HpaHeTO Ha .[(bJirocpoqHa 

HMYHHa rraMeT e KOMrrpoMeTHpaHO. C1,qeTaHOTO I13I10JI3BaHe Ha CbOTHOllleHI151Ta IFNg/lL-10 

H IL-6/11- 10 e rro.nxo,n51Ill,O 3a MOHHTOpHpaHe KJII1HJ1qHJ151 xo.n Ha COVID- 19. 

Cne.n 9 -!151 Mece:u: OT HHq:>eK:U:I151Ta :U:HPKYJIHpalll,HTe BHpyc-crre:u;Hg:>HqHH IFNy+ T

KJieTKH HaMa.JI51BaT 3HaqJ1MO I1 rrpHJiaraHeTO Ha MO.[(I1q:)I1:U:I1paH rrpOTOKOJI 3a CTHMYJIHpaHe 

I1JII1 MapKHpaHe ( aKTI1BaIJ;I10HHO-I1H.[(Y:U:HpaHI1 MOJieKy JIM, AIM) e IIO.[(X0.[(51Ill, MeTO,n 3a 

,neTeK:U:!151 Ha SARS-Co V -2-crre:u;Hg:>HqHH rraMeTOBH (B T.q. CTBOJIOBH rraMeTOBH) KJieTKH B 

KbCHHTe eTarrH cne.n I1Hq:>eK:o;I151Ta. 

ITopa,nH rro-61,p3orn crra,naHe Ha THTpHTe Ha RBD-lgG H lgA JIHITCBa Kopena:u;H51 

Me)l(.ny BHpyc-crre:u;Hg:>I1qHJ151 xyMopa.rreH I1 T -KJieT1,qeH OTrDBOp, a 3HaqJ1TeJIHO I10-BI1COKI1Te 

CTOMHOCTH Ha HKU-1 lgG aHTHTeJia rrpH KOHTaKTHI1 6e3CI1MI1TOMHI1 JIHIJ;a, B c1,qeTaHI1e C 

.no6pe mpa3eH SARS-Co V -2 crre:u;Hg:>HqeH CD8 T -oTroBop H JIHITCBalll,H SARS-Co V -2 

aHTHTeJia, e .[(0Ka3aTeJICTBO 3a Ha.JIJ1qJ1e Ha KpbCTOCaH rrpoTeKTHBeH HMYHHTeT BCJie,nCTBHe Ha 

rrpe,nXO.[(HI1 I1Hq:>eK:o;HI1 C KOpOHa BHpyc. 

B cpaBHeHHe C I1Hq:>eK:U:I151Ta, I1MYHI13aIJ;I151Ta I1 XI16pH,nHaTa eKCI103I1:U:I151 (I1MYHI13a:U:I151 

cne.n rrpe6one,nyBaHe) OCHryp51BaT 3HaqJ1TeJIHO ITO-CHJieH RBD-crre:u;Hg:>HqeH aHTI1T51JIOB 

oTroBop, CBnp3aH c o6pa3yBaHeTo Ha rro-roJI51M CD4 CTBOJIOBo-rraMeToB (SCM) rryn H rro

HHTeH3HBHH CD4 S 1-oTroBopH. 

Cne.n 9-H51 Mece:u: H .no· 24 Mece:u;a cne.n HHq:>eKTHpaHe rrpH BcJ1qKI1 mcne,nBaHH ,noHOpH 

ce OTKpHBaT AIM+ T-KJieTKH, pa3II03HaBalll,H SARS-Co V-2 rrerrTH.[(H. BHpyc-crre:u;I1g:>I1qHJ1Te 

CD4 T -JII1Mq:)O:U:I1TI1 ca C rrpe,nHMHO HaHBeH I1 :u;eHTpa.rrHo-rraMeTOB q:>eHOTHIT, KaTO HaMa.JI51BaT 

rro-61,p30 C BpeMeTO; BI1pyc-crre:u;I1g:>I1qHJ1Te CD8 T -KJieTKI1 ca rrpe,nHMHO C eg:>eKTOpeH I1 

TepMI1Ha.JIHO eg:>eKTopeH g:>eHOTI1I1 Ii ce ITOMbp)l(aT Ha ITO-HHCKO, HO I10CT051HHO HHBO. 

IToBeqe OT 12 Mece:u:a cne.n HHq:>eKTHpaHe ce OTKpHBaT rraMeTOBH CD4 H CD8 T 

KJieTKH, KOHTO pa3I103HaBaT BapHaHTH, Bb3HI1KHa.JII1 ITO-KbCHO I1 3HaqJ1TeJIHO .[(I1BeprI1pa.rrI1 OT 

I1H.[(Y:U:Hpalll,I151. XI16pH,nHaTa eKCII03I1IJ;I151 CTHMYJIHpa I1 ITOMbp)I<a CTBOJIOBo-rraMeTOBI151 

rryn. CD8+ TscM HMaT crroco6HOCT 3a 6np3a o6paTHa .[(Hq:>epeH:u;Ha:U:H51 B eg:>eKTOpHI1 KJieTKH, 

KaTO no T03I1 Ha'IHH OCHryp51BaT Herrocpe,nCTBeHa 3alll,HTa, He3aBHCI1MO OT I1H.[(Y:U:I1pa.JII151 rH 

BapHaHT. Cne,noBaTeJIHO, BI1pyc-crre:u;Hg:>I1qHI1Te T-CTBOJIOBI1 rraMeTOBH KJieTKI1 ca CTa6HJieH 

MapKep Ha rrpoTeK:U:I151 B ycnoBH51Ta Ha :U:HPKYJIHpam H eBOJIIOHpam SARS-Co V -2. 



ITorryqemue op11nIHaJ1H11 pe3yrrTaT11 OT rrpoyqBaHeTo ca 06c1,,n;eH11 KOMIIeTeHTHO, Ka

TO e HarrpaBeH 3a.z:i:1,rr6oqeH aHaJI113 11 ca q>OpMyrr11paH11 CbOTBeTHl1Te 113B0.[{11. 

,a11ceprnu;110HH1151T Tpy.n; e ocpopMeH rrpen;mHo 11 H51MaM c1,mecrneH11 3a6erre)l{Kl1 no 

MeTO.[{OJIOrl151Ta, rrpe.n;cTaB51HeTO Ha pe3yrrTaT11Te 11 TeXHl151 aHaJil13. 

Ilpeu:em~a ua npuuocuTe, ny6.JinKau;uuTe u .JiuquuH npuuoc ua JJ:OKTopauTa 

ITp11eMaM cpopMyrr11paH11Te rrp11HOCl1 11 CM51TaM, qe Te OTpa351BaT o6eKT11BHO peaJIHl1Te 

pe3yrrraT11 OT rrpoBe,n;eH11Te rrpoyqBaH1151. 

KaTO II0-3Haq11M11 on;eH51BaM crre,n;H11Te rrp11Hoc11 : 

- Oc1,mecTBeHo e rrnpBoTo rrpocrreKT11BHO rrpoyqBaHe Ha T-KrrenqHaTa 11MyHHa rra

MeT KnM SARS-Co V-2 Bnpxy crnT11cT11qecK11 .n;ocT0BepH11 rpyrr11 OT 61,rrrapcKaTa 

rrorryrra:u;1151 11 e .[{0Ka3aHO, qe paHHOTO HapaCTBaHe Ha l1H.[{yn;11paH11Te T

peryrraTOpH11 KrreTKl1 (Treg/CD39+) e CBnp3aHo c rro-Te)l{KO rrpoT11qaHe Ha SARS

Co V -2 11HcpeKn;1151Ta. 

- CDopMyrr11paHa e Xl1IIOTe3a 3a KpnCTOCaH rrpoTeKTl1BeH ecpeKT Ha 11H<peKI.J;1111 CbC ce-

30HH1151 HCoV HCU-1 , B pe3yrrrnT Ha cT11Myrr11paHe Ha rraMeTOBl1 CD8 T-KrreTK11, 

pa3II03HaBam11 cTpyKTypHo cxo,n;H11 rrerrT11.n;H11 err11rnrr11 OT SARS-Co V-2. 

- ,aeM0HcTp11paHo e, qe SARS-Co V-2-crre:u;11cp11qH11Te CD8+ CTBOJIOBl1 rraMeTOBl1 

KJieTKl1 ca .[{OCThIIeH 11 OTHOCl1TeJIHO He3aBl1Cl1M OT B11pycHaTa eBOJIIO:U:1151 IIOKa3aTeJI 

3a .z:i:1,rrrocpoqHa 3aru;11rn OT COVID-19. 

- KpnCTOCaHaTa peaKTl1BHOCT Ha B11pyc-crreu;11cp11qH11Te rraMeTOBl1 T JI11Mq>OU:11Tl1 C 

eB0rrI011paJ111 Bap11aHT11 Ha SARS-Co V-2 (XBB, BA) 3aB11c11 3Haq11Mo OT Te)l{ecrra 

Ha 11HcpeKn;1151Ta, rrocrre.n;Baru;arn 11MyH113an;1151 11 HaJ111q11ern Ha RBD-crre:u;11cp11qH11 

lgA. 

- 81,Be,n;eHa e Mo,n;11cp11Ka:n;1151 Ha IFN gamma 6a311paH1151 ELispot TecT, K05ITO rro3BO

JI51Ba .n;a ce OTKp115IT SARS-Co V -2 crreu;11cp11qH11 T-rr11Mcpo:n;11T11 rroBeqe OT 12 Meceu;a 

crre.n; eKcrro311:u;115ITa. 

B aBTOpecpepaTa e rrpe,n;CTaBeH CIIl1CbK Ha 4 rry6rr11Kan;1111 11 17 yqacTl151 B Me)l{.[{yHa

po,n;Hl111 HaI.J;110HaJIHl1 HayqH11 cpopyM11, CBnp3aHl1 C .n;11ceprnu;110HHl151 Tpy.n;. 

KaTO 6poii 11 KaqecTBO, HayqH11Te Tpy.n;oBe Ha.n;BmllaBaT Ml1Hl1MaJIHl1Te 11311CKBaHl151 3a 

OHC ,,,aoKTop", crrope.n; ITpaB11rrH11Ka Ha HU:3ITE, Cocp1151. 

ABTOpecJ>epaT 

ABTOpecpepaThT e Harr11caH Ha 75 CTpaH11U:11 11 e I13roTBeH c1,06pa3HO 11311CKBaHl151Ta, 

KaTO 0Tpa351Ba ToqHo 113BnpIIIeHl1Te .n;11cepTan;110HHl1 rrpoyqBaH1151, pe3yJITaTl111 113B0.[{11. 



3AKJIIOqEHHE 

B 3aKmoqem1e, ,r:i:OKTopcKaTa ,r:i:McepTa:u:i,151 Ha ,r:i:-p MMneHa AneKCOBa oTroBap5I Ha Hop

MaTMBHMTe M3MCKBaHM5I M e pe3ynTaT OT co6CTBeHaTa pa3pa6oTKa Ha ,[{OKTOpaHTa. 3ac5Ira 

3Ha~M npo6neM Ha CnBpeMeHHaTa Me,[{MU:MHa, CBnp3aH C npoyqBaHe Ha nocTeKcn03M1(MOH

HM5I M nocrnaKCMHaneH T-KnenqeH MMyHeH OTroBop cpern:y SARS-COV-2 BHpyc. KoHKpeT

HMTe 3a,r:i:aqM, KOMTO 06e3neqaBaT noCTMraHeTO Ha OCHOBHaTa u:en Ha ,[{MCepTa1(MOHHM5I TPY ,[{, 

ca M3nnnHeHM ycnenrno M nonyqeHMTe pe3ynTaTM B0,[{5IT ,no qiopMynHpaHe Ha 3aKmoqeHM5I M 

npHHOCM, KOMTO npHeMaM. 

,ZJ;McepTaU:MOHHM5IT Tpy,r:i: nOKa3Ba, qe ,r:i:-p MMneHa AneKCOBa npHTe)KaBa 3a,r:i:1,n6oqeHM 

TeopeTifqHif 3HaHM5I M npo<peCMOHMHM yMeHM5I no HayqHaTa cneu;ManHOCT KaTO ,[{eMOHCTpH

pa KaqeCTBa M yMeHM5I 3a caMOCT05ITenHO npoBe)K,[{aHe Ha HayqHO M3Cne,r:i:BaHe. 

,ZJ;McepTaU:MOHHM5IT Tpy,r:i: HannnHo OTroBap5I Ha BCMqKM M3MCKBaHM5I Ha 3PACPE; ITpa

BMnHMKa 3a npHnO)KeHMe Ha 3P ACPE M CnOTBeTHM5I ITpaBMnHMK Ha H1(3ITE, Co<pM5I. 

BcMqKo M3nO)KeHo ,[{0 TYK MM ,[{aBa OCHOBaHMe ,r:i:a ,r:i:aM nonO)KMTenHa ou;eHKa 3a npo

Be,[{eHOTO M3Cne,r:i:BaHe M npe,r:i:naraM Ha qneHOBeTe Ha yBa)KaeMOTO HayqHo )KYPM, ,r:i:-p 

MMneHa AneKcoBa ,r:i:a 61,,r:i:e y,r:i:ocToeHa c HayqHaTa cTeneH ,,,ZJ;oKTop" no HayqHa cneu;Man

HOCT ,,I1MyHonaTonorM5I M anepronorM5I", npo<peCMOHMHO HanpaBneHMe: Me,r:i:M[(MHa. 

H3rOTBHJI cTaHOBHIIJ,eTo: ......... . . ~ ....... . 
02. 08. 2024 r. )];OD;. )];-p reopru HuKOJIOB, )];M 


