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SUMMARY
Sokal Andre Valentinovich
Age-dependent change of neur opeptides expression in the human thymus

Key words. human thymus, neuropeptides, regulation of immunity,
expression, ontogeny.

Object of research: autopsy material of thymus of fetuses, infants and
adults.

Purpose of research: to identify changes in the expression of
neuropeptide Y (NPY), vasoactive intestinal polypeptide (VAP)=and, calcitonin
gene-related peptide (CGRP) in the human thymus during @ntogeny.

Methods of research: histological, indirect {mmunohistochemical,
morphometrical, statistical.

Equipment used: Universa photomicroscope’” Axiophot™ (Zeiss), light
microscope “Olympus’, automatic images System andycomputer processing
data, automatic cryostat microtome “Jung” (Leika).

The results and their novelty: for thesfirsthiime immunohistochemical
study of age dynamics of neuropeptide expressien in the human thymus during
ontogeny was conducted. It has been estalished'that immunoreactivity to
NPY, VIP and CGRP in the thymus structures, undergoes age-related changes.
Maximum NPY expression was determined M the thymus of newborns, VIP
and CGRP expression — in the thymus of fetuses. Neuropeptide heterogeneity
of thymus is manifested by the expressionef regulatory peptides. neuropeptide
Y, vasoactive intestinal polypeptide and calCitonin gene-related peptides in
cells, thymic corpuscles and néervefibers. Differences in the distribution of
neuropeptides depending on¢theythymus area were revealed. Age-related
changes in the expression "Ofy neuropeptides in the human thymus reflect
the level of cytochemical®maturity and/or functional activity of the organ in
different periods of ontegeny.

Recommendations or Japplication: the new data obtained on the age-
dependent dynamies ofypetiropeptide expression in the human thymus can be
used for developingweurachemical criteria of maturity and functional activity of
the thymus 4n™setuses, newborns and adults; in the diagnosis of
immunodeficiengy, autoimmune, infectious and oncologic pathology in patients
of different’age groups, in the development of new drugs affecting the functions
of thesimmune System; in correcting immunologic fetal defects and nursing
premature infants; in undergraduate and postgraduate medical education.

The area of application: histology, cytology and embryology, anatomy,
pathology,” immunology and immunopathology, pharmacology, forensic
medicine, obstetrics and gynecology, pediatrics, interna diseases, infectious
diseases, oncology.



BBEJAEHUE

UccnenoBanne BO3pacTHOM JAUHAMHUKH SKCIPECCUM HEUPOIECNTUIOB B
TUMYCE Y€JIOBEKa B OHTOTEHE3€ SIBISETCS OJHOM M3 MPUOPUTETHBIX MPOOIEM
dbyHIaMEHTAIbBHOM W KJIWHWYeCKoW MeauuuHbl. C OJHOM CTOpPOHBI, €€
3HAQYEHUE OIPEAEISIETCA KIIOYEBOM POJIBI0O THMyca B INOLAEpKaHUU
MMMYHOJIOTHYECKOIO ~ TOMEOCTaza, C  Jpyrod, —  YyHHUBEPCATbHBIMU
MOAYJIUPYIOIIMMHA CBONCTBAMH HEUPONENTUAOB B PETYyJISALNK, TUMOMNE33A.
bonee Toro, gokanu3anus peLENTOPOB K OJHUM M TEM K€ HEWPOMNEHTHAaM B
HEHpOHaX, SHAOKPUHHBIX KJIETKaX U JUMQOLUTAX T0KA3bIBAET CYIHECTBOBAHHE
€AMHOr0 OMOXMMHUYECKOTO MEXaHU3Ma JIMTaH-PELENTOPHBIX B3aWMOACHCTBUI
MEXIy MUMMYHHOW, HEpPBHOH M SHAOKpHHHOW cucremamu [[TomskoBa B.O.,
2006; Liihder F., 2009; Mignini F., 2011].

Obnagast psAOM NPU3HAKOB XapaKTEpPHBIX M MACHPOTPAHCMUTTEPOB,
HEUPOIENTUbl OTIUYAKOTCS MOJICKYJSIPHOM MacCcod, MEXaHW3MaMU CUHTE3a,
JETIOHUPOBAHUS, BBICBOOOXICHHUS, pPACLICIUIGHUS, a TaKke (QYHKUUAMU MU
JUIMTEJIbHOCTRI0  (pu3mosiornueckux  dQ@PEKToB,, B  OpraHax-MHILEHSIX
[Pynenok B.B., 2002; Zigmond R., 1999; Silva‘A., 2008]. Tak, neiponentuy Y
(HITY) sBuseTcst KO-TPaHCMHTTEpOM HOpaIpEHaMHA W, Hapsay ¢
COCYIOCYKUBAIOIIUM 3()PPEKTOM, peryIupyeT THMOII033, a TAK)KE BBITOJIHSAET
MMMYHOCYTIpECCOpHbIe (yHKIMU. BazoaxPuBHBIN MHTECTUHAIBHBINA TTOJIUITCTITHT
(BUIT) u xampiuroHuH-reH poacTBeHHbIN ) nentun (KI'PIT), ocymecTriss
accolMMpPOBaHHbIE AP(DEKTH ¢ AUCTMIAXONMHOM, SBIISIIOTCS Ba3ouiIaTaTopaMu
U 00NafalT MOAYJIUPYIOIMMHA, GYHKIMSIMA B HUMMYHHOH CHCTEME,
KOHTpOJUpysd pocT u aup@epeHmmpoBky T-TUMPOLMTOB, MNPOAYKIIHIO
AHTUTEJ, TUTOKMHOB, 4 TAK)XE BINAIOT HA aIlONTO3 KJIETOYHBIX MOIYJISILUI
tumyca [Mignini F., 2003; Delgado M., 2004; Pons J., 2004; Yu X.J.,, 2010].

Mexny TeM, nojasisiigiiee OOJIbIIMHCTBO HCCIEA0BAHUMN, BHITOJIHEHHBIX
B YCJIOBHUSX IN VIVO udNWVitrO, kacaeTcsi BBISBICHUS SKCIIPECCUU U (PYHKIIUIA
HEUpONENTUI0B B MEPBUHHBIX W BTOPUYHBIX JUMGOUAHBIX OpraHax
MJICKOMMTAOMMX KUBOBHBIX U nTHi [Dimitrijevi¢ M., 2005; Silva A., 2011].
JlanHble 00 DSKCIpPecCUM TPAaHCMUTTEPOB NENTUIHOW MPHUPOJBI B TUMYCE
YesloBeKa B HOPMEW, I1ATOJIOTUU (pparMeHTapHbl, a MOPOi U MPOTUBOPEUUBHI.

Takum 06Gpa3oM, wHccieqOBaHWE BO3PACTHBIX HM3MEHEHUH 3KCIIPECCUU
HeponenTNiIoB B TUMYCE YeJIOBEKa MPEJCTABISET O€3yCIOBHBIA TEOPETUUECKUN
U TPAKTNYECKUA MHTEPEC, MOCKOJBKY aeT BO3MOXKHOCTH OLIEHHTH YPOBEHB
3peflocTH /Wi (PYHKIIMOHATIBHON aKTUBHOCTH KJICTOYHBIX CTPYKTYp THMYca B
OHTOTCHE3€, YTO, B CBOIO OUEPE/lb, IO3BOJUT PEIINUTh PSAJ] MPUKIATHBIX TpoOIeM
COBPEMEHHOM MMMYHOJIOTMH U MEIUIMHBI B OOJaCTH NaToMOPQOIOrHYECKOn
JIUAarHOCTHKH, a TakXe paloHaIbHOW (apmakoTepanuu WHPEKIHUOHHBIX,
ayTOMMMYHHBIX, OHKOJIOTUYECKHX 3a00JIEBAHUH Y I€TEI U B3pOCIIOrO HACEICHHUS.



OBILIAA XAPAKTEPUCTUKA PABOTbBI

CBsi3b ¢ KPYNHBIMH HAYYHBIMHM mporpaMMamMu (MpoeKTaMHu) M
TeMamMu. Tema JuccepTallMOHHOM  pabOThl  COOTBETCTBYET  MEPEUHIO
MIPUOPUTETHBIX HampaBieHUM (yHIAMEHTAJIBbHBIX M MPUKIATHBIX ‘HaydHBIX
uccienoBanmii Pecniyonmuku benapych (moctanosienue CoBeTa, MHHHMCTPOB
Pecnyonmuku bBenapycs ot 19. 04. 2010 r. Ne 585), m. 4, «JIcucGubie,
JMArHOCTUYECKUE, MPO(PUIAKTHYECKUE W PeaOUIUTAIMOHHbBIC WTEeXHOIOTHUH,
KJIETOYHBIE U MOJEKYJISIPHO-OMOJOTUYECKUE TEXHOJIOTHH, “Buw \MEIUIIUHE,
anmnapatbl U IpuOOpbl METUIIMHCKOTO Ha3HAUYeHUs», 1. 4.1« CaMo@pranu3ams
KUBBIX CHCTE€M, 3aKOHOMEPHOCTHM TEUEHMSI TMaTOJIOIMMECKUX IPOIECCOB,
KOPPEKIMS KU3HEHHO BAXKHBIX (YHKIIHI».

JluccepTalluOHHOE UCCIIEIOBAHUE BBINMOJHEHO 10 WLIaHy Hay4HO-
uccienoBatenbckux pabot YO «benopycckuii rocy1apCTBCHHbIN METUITUTHCKUN
YHUBEPCHUTET» B paMKaxX TeMbl: «BuoBble 3aKOHOMEPHOCTU CTPOCHHS psjia
OpraHOB pPa3HBIX CUCTEM B OHTOTEHE3e 4eloBeKa MpKUBOTHBIX B HOPME U TOJ
BO3JCHUCTBHEM HEeOJIaronpusTHHIX (bakTepoB BHEIIHEN cpeab»
(Ne  rocymapctBenHoii peructpanun 2008355, cpok  BBINOJHEHHS —
2008-2012 rr.) u I'TIHU «dyHpameHTafibHAs W NPUKIAAHAS MCAWINHA MU
dbapmarmsa» (Ne rocynapcreennoit perucmpaurn 20111041, cpok BBIMOJHCHUS —
2011-2013 rr.).

Hean 1 3apaum nuccjie10BaAHUS

Ilens HaACTOSIIIErO HCCIEAOBAHUS '— BBIIBUTH W3MEHEHUS SKCIPECCUU
HelponienTyuaa Y, Ba30aKTUBHOIOWM UHTECTUHAIILHOTO TMOJMIENTHIA U
KaJIBIIUTOHUH T€H-POJCTBEHHOI'0 HEILTH/Ia B TAMYCE YEJIOBEKA B OHTOI'E€HESE.

JIJist TOCTYOKEeHHMS 1€ QBEIN MTOCTaBJICHBI CIASAYIONINE 3a/1a4u:

1. U3yunTh MMMYHOPEAKTHBHOCTh K HeHpornenTuay Y, Ba30aKTUBHOMY
MHTECTUHAIBLHOMY TMOJMTENTHAY U KaJbLIUTOHUH T'€H-POJCTBEHHOMY MENTHUTY
B TUMYCE IJIOJIOB, HOBOPO>KIEHHBIX 1 B3POCIIOT0 YeIOBEKa.

2. Onpenenuth pagIAuus MEXKIAY YPOBHIMH HWMMYHOPEAKTHBHOCTH K
Helponentuay . Yy Ba30aKTUBHOMY HWHTECTHHAJIBHOMY TIOJUICNITUNY U
KaJIbIIUTOHUH FEH-PO/ICTBEHHOMY TIENTHU/IY B KJIECTOUYHBIX MOMYJISIUAX, TEIbLAX
I"accans 1 HEPBHBIX BOJIOKHAX THMYcCa IUIOJI0B, HOBOPOXKIEHHBIX U B3POCIOrO
YyeJoBeKa.

3w CTdHOBUTH BO3PACTHBIC M3MCHCHHS M 3aKOHOMEPHOCTH JSKCIIPECCHU
Heponielitia Y, BA30aKTUBHOTO HWHTECTUHAIBHOTO TMOJMMIENTHIA U
KaJIBI[WLOHUH T€H-POJCTBEHHOT'O MENTH/Ia B TAMYCE YEJIOBEKA B OHTOI'E€HESE.

O0beKT MCce0BaHMS: AayTOINCHITHBIN MaTepual THUMYCa IUIO/OB,
HOBOPOJKJICHHBIX JIETE€W U B3POCIIOrO YEJIOBEKA.



Ipeamer uccaenoBaHmMs: S>KCOpeccusl Helpornentuaa Y, Ba30aKTUBHOTO
MHTECTUHAIBHOTO MOJUNENTU/IA U KATbIIUTOHUH T€H-POJICTBEHHOTO MENTH/IA.

Bri6op oObekTa u mpeaMeTa UcciaeAoBaHUsI 00YCIIOBIICH HEI0CTaTOYHBIM
KOJIMYECTBOM HCCIIeJOBaHUM Bo3pacTHOM auHamuku skcnpeccun HITY, BUIT u
KI'PII B THMyce uenoBeka.

IToJ10:keHNs1, BBIHOCHMBbIE HA 3AIUTY

1. B npeHaTtaibHOM M MOCTHATaJIbHOM IMEPHOJIaX OHTOTCHE3a YCIOBEKA
TUMYC XapaKTEPU3YETCA HEUPONENTUIHON T€TEPOTCHHOCTHIO, BHIPAYKAIOIECIICS
B OJKCIPECCHUM €ro KIETOYHBIMU NOMYJSLMSAMU, TenbHaMmlaccans u
HEpPBHBIMM BOJIOKHaAMHU HeWponenTuaa Y, Ba30aKTUBHORO HHTEETHMHAIBHOIO
MOJIMNENTHA U KATbIUTOHUH FE€H-POJICTBEHHOTO METTH {a

2. Tumyc mnona, HOBOPOXKACHHOTO M B3POCIOLO YETIOBEKA OTIUYAIOTCS
MEXIy CO00OM ypOBHSIMH HMMMYHOPEAKTUBHOCIU 4 HeMponenTtuaa Y,
BA30aKTUBHOTO HMHTECTUHAJIBHOTO TMOJUIENTHA Wiy KAIBIIUTOHUH TE€H-
POJICTBEHHOTO TIENTHJAa B KIETOYHBIX HOMYJSAIHUAX = CyOKarcCyssipHOH,
BHYTPEHHEW KOPTHUKAJIbHOM M MENYJUIIPHOU 80H, Teibliax ['accans U HEpBHBIX
BOJIOKHaX. BapuabenbHOCTh 3KCIpeccHd HEHPOEIENTHAOB MOMKET OTpPa)KaTh
paznuM4yHOe YydyacTue Hedpornentuaa Y, Ba30aKTUBHOIO HWHTECTHHAIBHOIO
MOJUNENTHA U KaJIbLUUTOHWH TEH-POACEBCHHOrO MENTHAAa B MPOIECccax
TUMOIIO93a, a TaKXe B OOCCICUCHUU HEPBHBIX) U T'YMOPAIbHBIX MEXaHH3MOB
perynsiuu QyHKIMA OpraHa B MPEHATAIHLHOM M TMOCTHATaJIbHOM TMepuoaax
OHTOT'€HE3a YEIOBEKA.

3. Dkcnipeccust  HeiponenTuAa Y BA30aKTUBHOTO HMHTECTHHAIBHOTO
MTOJIMNENTHIA U KATBLIMTOHUH FEH-POMETBEHHOIO MENTHAA B TUMYCE YEJIOBEKA
B OHTOT€HE3€¢ HOCUT TeTePOXpOHHBIM  XapakTep. MakcumanbHas
MMMYHOPEAKTUBHOCTh  HeWpeumenthaa Y  BBISBIAETCS B KIETOYHBIX
MONYJISAIUAX U Tenblax ['aeealis TUMyca HOBOPOXK/ICHHBIX , HEPBHBIX BOJIOKHAX
HOBOPOXKJICHHBIX  H4" ) B3POCIIBIX; BAa30aKTUBHOTO  HMHTECTHUHAJIBHOTO
MOJMIENTHAA — B KJIeTKaX THMYyca IUIOAOB, HEPBHBIX BOJIOKHAX TUMYycCa
HOBOPOXKJICHHBIX W TENbI@X ['accams TMMyca B3pOCIBIX; KaJbLIUTOHUH TI'€H-
POJICTBEHHOI'O TIENTM/Ia /~ B KJIETKaX M HEPBHBIX BOJOKHAX THMYCa IUJIOJIOB,
TUMHYECKUX TENbIax B3POCIbIX.

4. BbICOKHIL, YPOBEHb HMMMYHOPEAKTUBHOCTH K HeWponentuay Y,
BA30aKTUBHOMY HWHTECTUHAJIBHOMY TIOJIUIENTUAY W KAJIBUUTOHWUH T€H-
POACEBEHHOMY MIENTHY B KIJIETOYHBIX MOMYJSALMAX SBIACTCS XapaKTEPHBIM
NpU3HAaKOM THMYycCa IUIOJa M HOBOPOXIEHHOTO pebdeHKa. DKCIpeccus
HeliponienTuaa Y, BA30aKTUBHOTO HWHTECTHUHAIBHOTO MOJHMIENTHIA U
KaJIBIIUTOHUH T'€H-POJICTBEHHOIO TENTH/Ia B HEPBHBIX BOJOKHAX WM MOBBIIICHUE
MMMYHOPEAKTUBHOCTH K Ba30aKTUBHOMY WHTECTUHAJIBLHOMY MOJUIIECNTUAY U
KQIBIIUTOHUH TE€H-POACTBEHHOMY IIENTHAY B Tenpnax laccans B TuMmyce



B3pOCJIOTO  YEJIOBEKAa CBHUJETEIbCTBYET O COXPAHEHUHM MMMYHHOU H
SHAOKPUHHOM (QyHKUMNH TUMyca Ha (OHE YMEHbBIIECHUS €ro MapeHXUMbI
BCJIE/ICTBHE BO3PACTHON MHBOJIIOLIUU.

JInuHbli BKJIAA couckareyasi. COBMECTHO C HAyYHBIM PYKOBOAUTEIEM
o0oCHOBaHa Tema HcCCIeAOBaHUs, cQOpMyIMpOBaHbBl LEdb U ) 3a1a4u.
CouckareneM JHMYHO TMPOBEACH 0030p JUTEpaTypbl, Habop u_ dukcaus
OMOJIOTMYECKOTO  MaTepuaja, M3rOTOBJIEHHE, OLEHKa g, OIlNcaHue
THUCTOJIOTMYECKUX W HMMMYHOTHCTOXMMHMUYECKHUX TIpEnapaToByy MWPOBEICHA
cTaTUCTHYecKass o0paboTka 1udpoBOro marepuaia W aHATHZWPE3yJIbTATOB.
BriBombl, TONOKEHUS, BBIHOCHUMBIE Ha  3alIUTy, 4 M  HPAKTHYECKHE
peKoMeHAaIMu OOCYXJeHbl H CHOPMYJIHUPOBAHBI COBMECTHO C HAyYHBIM
pykoBonuteneM. OCHOBHbBIE pe3yibTaThl pabOThl MPEACTABICHBL B 17 HayUHBIX
MyOJIMKAIKSIX , B KOTOPBIX JIMYHBIA BKJIAJ] COMCKATeNsl.cogTaBisieT 85%.

ABTOp BbIpakaeT OJaroJapHOCTh 3a KOHCYJIbTAIMBHYIO IIOMOIIb B
MOJy4eHUN OMOJIOTMYECKOro MaTepualia U MPOBEACHUU UCCAEIOBAaHUN TOICHTY
Porosy I0.U. (I'YO «benopycckas MeauIIMHEKas \@KaIeMUs ITOCIICTUTTIOMHOTO
obpa3zoBanus»), noueHty Hepoae A.M. (YO «BenopyCckuii rocyaapCTBEHHBIH
MEIUIMHCKUIA ~ yHuUBepcuteT»), Kapanersiy, ['M. (YO «benopycckuii
rOCYJIapCTBCHHBI MEAMIIMHCKUI yHHBEpeHTET»)y mpodeccopy Krionemo B.
(Yuusepcurer r. JIrooeka, ®PI'), npodeeceepy Kuuesckomy JI. (MeauuHckuii
yHHUBepcHTeT T. benocroka, PI).

AnpobGanusi pe3yJbTaToB AHMecepTanimu. Pe3ynbTaTbl HCCIIEIOBAHUM
ObUTM TIPEACTAaBICHBI I OOCYXACHHS Ha MEXIYHApOIHON HaydHO-
MPaKTUYECKONM KOH(epeHUun/ CTYAeHTOB U MOJOJbIX Yy4eHbix bI'MY
«AKTyajabHbIe pOOaeMBbI COBpeMeHHOM Memuiuab» (Munck, 2003, 2004,
2005, 2006, 2007, 2008, 2009;, 2010, 2011); MexmayHapOAHON KOH(EPEHIUH
«JKCIIEPUMCHTAIIbHBIE U WKJIMHIMYEeCKHe acnekTbl Mmopdonorun» (['pomaHo,
2003); MexayHapoaHeW ) KoH(epeHun «TeKylmue ITOCTUXKCHUS W HOBBIC
TEHACHIIMA B MeIuIMHEKUX Haykax» (bemocrok, 2004); MexayHapoHOU
HayyHOW  KoH(epeHImM;  mocBsmenHoi  100-metmro  Iletpa  I'epke
«DyHIaMeHTaIbHbIE, TIPA0IEeMbI cCOBpeMeHHOM Mopdosorun» (Munck, 2004);
99-M KOHrpecee HeMEIKOro aHaToMmuueckoro odmiectBa (Bena, 2004); 21-i
paboucii KoHPEPEHIMK HEMEIKOro aHaToMHueckoro oomiectBa (BropuoOypr,
2004); 100-mPxoHTpecce HEMEIKOro aHaTOMUYeckoro ooOmectBa (Jledmiwr,
2005);»10%-M KOHrpecce HEMEIKOro aHaToMu4eckoro obimectBa (PpaiiOypr,
2006); 2-1i MEKIYyHApOMHOW HAayYHOW KOH(EPEHIMH CTYJICHTOB-MEIUKOB U
mosoasix  gokrtopoB  (bemoctox, 2006); MeXIyHApOAHOW  HAy4YHO-
MpakTU4YeCkoll  KoH(epeHuuu, mnocBsmeHHon 85-nmetuto  benmopycckoro
rOCYJapCTBEHHOTO MeAUIMHCKoro yHuBepcutera (Mwuuck, 2006); 5-m
MEXyHApOJHOM KOHTpEcce WUMMYyHoIaTojoruu W amieproioruu (Mocksa,



2007); 14-m mexayHapogHoM KoHrpecce mo ummyHosoruu (Ko6e, 2010);
MEXIyHapoIHON KoH(pepeHiun Mopdooros, mnocesmeHHo 110-netuto
akagemuka HAH Bemapycu I'onmy6a .M. (Munck, 2011); mMexayHapoaHON
Hay4YHO-TIpaKTU4ecKast KoHdpepeHuu, nocpsmenHo 90-netuto bemopycckoro
TOCYJapCTBEHHOTO MeauiuHCKoro yHuBepcutera (Mwumuck, 2011); 6-m
MexayHapoaHoMm cummnosuyme «Global Strategic Center for RadiationiHealth
Risk Management» (Haracaxu, 2011).

Ony0MKOBaHHOCTL  pe3yJbTaToB  auccepraumu. § He “Teme
AMCCepTalK OMyOJIMKOBaHO 17 HaydHBIX paboT. M3 HUX B PemeH3upyeMbIX
KypHamax — 7/, B MaTepuanax KoHpEpeHUud — 7; Te3WCOB MOKJIAI0oB — 3.
Wuctpykuus mo npumerennio — 1. Beero 50 crpanuir — 3;4,aBTOPCKUX JIMCTA.

Crpykrypa u o00beM auccepranuu. Jluccépraiiisy, n3noxxeHa Ha
126 crtpaHunax MAaIIMHOIMCHOTO TEKCTa U COCTQUT M3 BBEICHUs, 0OIIei
XapaKTEePUCTUKU PAOOTHI, MIECTH TJaB, 3aKIIOYCHUS, §0UOIOrpaduIecKoro
CMHCKa, BKIIOYaromiero 365 MCTOYHMKOB JUTEPaATyphbl (34 O0TEUCCTBEHHBIX H
331 uHOCTpaHHBIX), crMcKa myOnaukanwii couCkaress (18), nmpumoxenwuii (7).
B pabote conepxutcs 5 tabmui, 42 pucyHka.

OCHOBHOE COIEP KAHUEPABOTHI

MarepuaJj u MeTOIbI HECIEI0BAHNS

NMMyHOTHCTOXMMHUYECKUE UCCACIOBAHNS MTPOBEACHBI HA TUMYCE IUIO/OB,
HOBOPOXXJICHHBIX M B3POCJIBIX, MPUHYMHBI\CMEPTH KOTOPBIX HE OBLIHA CBS3aHBI C
MHOEKIMOHHON,  OHKOJIOTMYECKOW™ 1  ayTOMMMYHHOM  IATOJIOTHEH.
AyrorncuitHpld Matepuan Obu1 mEiaydeH B Y3 «lopojickoe KIMHHYECKOE
MaTOJIOTOAHATOMUYECKOe OrPe>» M ['ocymapcTBEHHON Ciiy)k0e METUITMHCKUX
cyneOHbIX dKcrepTu3 T. ‘MuHcKkd U MHHCKOH 0071acTM B COOTBETCTBHUU C
3akoHOM PecmyOmuku emapyes Ne 55-3 ot 12.11.2001 r. «O morpebennn u
MOXOPOHHOM Jienie». CPOoKM OT MOMEHTa CMEpPTH /O U3BATHS TUMYcCa
COCTaBIIsUIN He OoJiee 24,4aCoB.

OOBEKT UCCIICHOBAHNS. ayTOTICHITHBIN MaTepuan /3 TUMYCOB 4YeJOBEKa B
Bo3pacte oT 24-2¢ nHenenb no 45 nmer. Matepuan 1yisi McCCieOBaHUS ObLI
paszereH Ha W3 BO3pacTHbIe Tpynmbl: 1-s Tpynma — THMYCHI IUIO/IOB
2427 Hen€np,)2-51 Tpymna — TUMYChl HOBOPOXKIIEHHBIX 1—4 cyToK, 3- rpymma —
TUMYEhEB3POCIBIX 2745 neT.

B padoTe HCTIOJTb30BaHBI THCTOJIOTHYCCKUH, HETPSIMOM
UMMYHOLUCTOXUMHYECKHUM, MOPHOMETPUYECKUA W CTATUCTHUYECKHI METOIbI
UCCJICTOBAHMUS.

OCHOBHBIM METOJIOM, HCIIOJIb3yEeMbIM B HACTOSIIEM UCCIIECIOBAHUH,
SBJISICTCS HEMPSMOH HMMYHOTHCTOXMMHYECKHH, KOTOPBIA codeTaeT B cede



BO3MOXKHOCTH TPEX IIMHPOKO HCHOIB3YEMBIX B MEIUKO-OHOJOTHICCKUX
UCCJICIOBAHUSIX ~ METOJIOB.  THCTOJOTHYECKOTO,  OWOXMMHYECKOTO0 U
UMMYHOJIOTHYECKOTO. MeToi OCHOBaH Ha NMPUMCHCHHH TEPBUYHBIX aHTHTEIN,
cnenuUYHBIX K HUCCIEAyEeMbIM aHTUIeHaM. AHTUTena o0pa3yloT ¢
QHTUTCHAMH WMMYHHBIC KOMITJIEKCHI, KOTOPbIE OOHAPYKHBAIOTCS C MOMOIIBIO
BTOPUYHBIX AHTUTEN, CBSA3aHHBIX C (iayopodopaMu WIH TEPOKCHHAZHO-
AHTUTIEPOKCHUIa3HBIM KOMIUIEKCOM. Cpenu TOCTOMHCTB METOHQ, B IEPBYIO
ouepeqb, CIEAyeT BBIACIUTh BBICOKYIO CEJICKTUBHOCTD K Pa3IndHBIM
aHTUTCHHBIM JICTEPMUHAHTAM, CTOWKOCTh UMMYHHBIX KOMILJIEKCOB; HPOCTOTY U
HAJISKHOCTh B BBIMTOJTHCHUH, IIIUPOKHUE BO3ZMOYKHOCTH IS CBETOOHTHUCCKON U
(byopecieHTHON BH3yalH3alliu TPOAYKTa PEaKIu, A WEaKkKe CIIOCOOHOCTh
BBISIBJISTH AaHTUTCHBI CO ¢i1a00i akcnpeccuei [Boenischy T., 2001].

B kagyecTBe TEpBHYHBIX AHTHUTE]I NPUMCHMITHUCH aHTUTENA K
HelponienTuay Y, Ba30aKTHBHOMY WHTECTHHAILHOMY AIIONHIICTITUAY W
KaJILIIATOHWH TeH-POJCTBCHHOMY ITCTITH/LY.

Oukcanys MaTepuana MPOBOIWIACH BwYHUBEPCAILHOM pPAcTBOpE s
MMMYHOTHCTOXUMHUYECKUX HcclenoBanuii. 2%, pactBope 3ambonu. Ilocie
¢ukcanmu (QparMeHThl TUMyca TOCIeI0BaTeIbHO poMbiBaiich B 0.1 M
docharaom Oydepe (pH 7.4), 50% »strmesom enupte, 0.1 M docdaTHOM
oybepe (pH 7.4), 20% pacrtBope caxape3bl )CepHilHbIC Cpe3bl TOIIIUHON
8-10 MM ObUIM HPUTOTOBIIEHBI U3 3aMOpOoXKeHHBIX B 0,9% ¢dusnonoruueckom
pacTBope  (parMEHTOB  THMYGam, €y’ TOMOIIHI0  aBTOMATHUYECKOTO
3aMOpaKMBAIOIIETO MUKpoTOMa @QupMBL «LEca» mpu Temmeparype —22°C,
CMOHTHPOBAHbI Ha MOKPHITHIX KenaTHHOM (2% pacTBOp) MPEIMETHBIX CTEKJIaX
U BbICyIIeHbI Tipu KomHaTHO# TeMmeparype (18-20°C) B teuenne 30 MUHYT.
[Tocne npomeiBanus B 0.1 Midecharaom 6ydepe (pH 7.4) B Teuenue 20 MuHyT
Ha HuX HaHocwics 10% paerBop HopmanbHON KO3beil chiBopoTku (Dakopatts;
X907 1:100). O6pabopatiiipie CBIBOPOTKOM IpernmapaThl MOMEIIAIUCh B TEMHYIO
yBnaxHeHHyI0 kamepy Ha 30 munyt. Ilocnme ymaneHHs CHIBOPOTKH CPE3bI
oOpabaThIBaIMCh ChIBOPOTKAMU, COJIEPKAITUMHU TOJIUKIOHAIBHBIC aHTUTENA K
HeiporenTuaam; Heipomentray Y (Milab, B 48-100, 1:200), Ba30akTUBHOMY
unTecTuHanpHOMYMmonnentuay (Affinity, VA 1285, 1:400) wiu KaabIUTOHUH
reH-poacteeHdomy rentuay (Peninsula, IHC 6012, 1:200). Ilpemapatsr
MOMEIIATHCh /B MHKYOAallMOHHYI0 KaMmepy Ha 24 daca. JlanbHeWInme 3Taribl
BBITIQAHCHYS pEAKIIM 3aBHCETN OT MPUMEHSIEMOW Pa3HOBUIHOCTH HETIPSIMOTO
UMMYHOTHCTOXUMUYECKOTO  MeTofa. [lpm  HCHOnb30BaHWHM  HEMPSIMOTO
UMMYHOQTYOPECIIEHTHOTO METO/Ia Cpe3bl 00pabaThIBAIUCh CHIBOPOTKOM,
cojepikailleii KoHbIorumpoBanueie ¢ (uyopodopom Cy3 (Cy3™-GARIQG,
30254, Jackson) Bropuunbie anturena B pa3seaennn 1:100, u momMenianuck Ha
2 4Haca B TeMHYIO YBIaXHEHHYIO Kamepy. Ilocrme ymanmeHusi CHIBOPOTKH U



JBYKpPaATHOTO MpoMbIBaHus B pocaTHoM Oydepe (PH 7.4) cpesbl 3aKI0UaInCh
B riunepun/docdatapiii 6ydep (3:1). Ouenka pe3yabTaToB MPOBOAMIACH HA
yHHUBepcaibHOM  (poTomMukpockorme Axiophot («Zeiss», T'epmanms) ¢
koMOuHarwsiMu pubTpoB i Cy3 MHIYIUPOBAaHHOW UMMYHO(ITYOPECIICHITNH .

[MIpu wWCHONB30BAaHMM HEMPSIMOTO HMMYHOIIEPOKCHIA3HOTO MErojaa Ha
Cpe3bl MHKpOIHMIIETKOW HAHOCHJIACh KO3bsl CBHIBOPOTKA C BTOPHMHBIMU
antuteniaMmu (GAR 19G, Dakopatts Z421) B passenenuu 1:100. IIpcmapats
MOMENIAIUCh B HHKYOAlMOHHYIO Kamepy Ha 12 yacoB mnpH, K@MHATHOMN
temneparype (18-20°C). Ilocne ynaneHuss BTOPUYHBIX aHfTHTell), HA W CPE3bI
HAHOCHJICS PacTBOP, COJICPIKAIINI MepOKCcHIa3HO-aHTUIIepOKcuTagHbIi (ITATT)
komruieke (Dakopatts Z113, paszeenenne 1:100), u nmperfapatsbl MOMEIIAINCH B
KaMmepy Ui uHKyOaruu Ha 12 yacoB npu komHatHo Aemmepagype (18-20°C).
[To wcreyeHMu cpoka HMHKYOAlMU IpeIMETHbIC4 CTCKIA ZWH3BICKATNCh U3
WHKYOAIIMOHHON KaMmephl B MBax bl 10 10 MUHYT MPOMBIBAIHCH B KIOBETaX C
docharueiM Oydepom (pH 7.4) mpu komHaTHOH Temmepatype (18-20°C). [l
BBISIBJICHUS TMPOAYKTAa pEaKIUM B  Ka4eCTBEW, XPOMOI'CHAa Ha  CPEe3bl
mukporuietrkoil HaHocuics 0,01% pacteop AmamuHoOceH3uarHa (Amerham)
Ha 5-10 mmHYT Tpu KoMHaTHOW Temmepamype (18-20°C). 3arem cpesbl
MIPOMBIBIACH JTUCTWLTUPOBAHHOW BOJOH ByKIOBCTax B TeueHue 10 MUHYT mipH
komHatHOU Temrieparype (18-20°C) u 3awiiodainch Mo MOKPOBHBIC CTEKJIA C
ucnonb3oBanneM akBarekca (Merk)e' Orelika pe3yabTaToOB HCCIICAOBAHUS
NPOBOAMUIACH HA CBETOONTHYECKOM,, YPOBHe mnipu yBemmueHun 400x ¢
WCIIOJIb30BaHUEM YHUBEPCAIBHOTQ, CBETOONTHYECKOTO0 MUKpockoma. [Tpogykr
peaKkiMyd B KJIETKAX TKAaHW Wi HEPBHBIX BOJIOKHAX OMNPEACISUICS B BUJIC
MEJIKOAMCIIEPCHBIX 3€pPeH KOPUYHEBOTO IBeTa. HTEHCHMBHOCTH peaKIUH
OLIEHMBAJIACh KaK cJ1adast, CPGMESISI U BHICOKASI.

KoHTposib MMMYHOTHETOXMMHUYECKON pPEaKIMK, TKAHEBBIX AHTUTCHOB,
MOJMKJIOHAJIGHBIX ~ aHINTEIl, PCarcHTOB IPOBOAMJICS B COOTBETCTBUU C
OOIICTIPUHATHIMU PEKOMEHIAIHUSIMU.

C umenpr0 FUCTONOFMYECKOTO KOHTPOJS Kakapld 6-if wim  11-i
KPHOCTATHBIN cpe3'(B 3aBUCHMOCTH OT pa3Mepa 00pasiia TKaHU) OKPAITUBAJICS
reMaTOKCHIINHOM -9Q3UHOM.

MopdomMerpuueckue HCCIeOBaHUS ©  CTaTUCTHYEcKas 00paboTka
MOJTyYEHHBIX Ppe3yIbTaTOB MPOBOAWINCh Ha aHAIU3aToOpe WU300pakKeHUn
«Biosgan-NT>» B nabopaTopun MHPOPMAITMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHIA
HUY Benopycckoro rocyaapCTBEHHOTO  MEIUIIMHCKOTO  YHHBEPCHUTETA.
Konndaeerso nmmynopeaktuBubix (MP) k Heliponentuay Y, Ba30aKTHBHOMY
WHTECTHHATTLHOMY TIOJUICITHIY U KAJIBIIUTOHUH TCH-POJCTBCHHOMY TEIITHITY
KJIETOK, Tenen, laccalis W HEpBHBIX BOJIOKOH OIPEIENSUIOCh B TPex
NPOM3BOJLHO  BBIOPAaHHBIX  OoOyacTsx  (cyOkamcymspHasi,  BHYTPEHHSII



KOPTUKAJIbHAs U MEIAYJUIIPHAs 30HBI THMYca) Ha KaxaoM 5-M wiu 10-m cpese
(B 3aBUCHMMOCTH OT pa3Mepa oOpasiia OMOJOTHYECKOro MaTepuaina). B kaxmom
ciydyae aHanu3upoBaiioch He MeHee 10 momel 3peHuss TpU  YBEIWYEHUU
400x [ArangumoB ['.I., 1990]. Omnpenensiics Mokaszatreiab 3SKCIPECCHH
Helporientuga Y, Ba30aKTUBHOTO MHTECTMHAIBHOIO MONMMOENTHAa U
KAJIBLIUTOHUH TE€H-POJACTBEHHOrO0 MENTHAa, KOTOPBIA MPeACTaBIILT jCcOO0M
OTHOILIEHHE JAEMOHCTPUPYIOIINX MOJIOKUTEIbHYI0O UMMYHOTUCTOXUMUICCKYIO
pPEaKIUI0 K HEeHPOIeNTUIaM KJIETOYHBIX CTPYKTYp K OOIeMy UYuCiy, KIETOK,
BBIpAXEHHBIN B nporeHTax. KonnyectBo uMMyHopeakTUBHHXKHITY , BUIT u
KI'PII HEpBHBIX BOJIOKOH PacCYMTHIBAIIOCH HA mm?>. KomudecTsONHITY -, BUITI-
u KI'PII-umMmMmyHOpeakTHUBHBIX Tenel] ['accaiis BrIpakamoChB MPOLEHTaX.

JUist cTaTUCTUYECKOM 00paOOTKHU MOTYYEHHBIX PE3YJIbTAEOB MPUMEHSIICS
NaKeT MPUKIaIHBIX mporpamMMm «Statistica» (Version 104Statsoft). ITponenypa
CTaTUCTHUYECKOM 0OpabOTKM MpOBOJMIACH B HECKOMBKO /dTamoB. Brauane
pPaCcCUMTHIBAIUCh MAaTeMaTUYECKHE MapaMeTphbl Il HE  CrPYNIIHUPOBAHHBIX
JTAHHBIX, TTO3BOJISIIOIIME TIPEACTAaBUTh XapaKkTpep BBIQOPOYHOTO pacmlpe/ieseHus
M — cpennee apudmerrueckoe (Kak OJUHWH3, CAMBIX HHPOPMATHBHBIX
NPU3HAKOB BBIOOPKH), G — CTaHAApTHOE |OTKIOHEHHE (V11 KOPPEKTHOTO
OTIPEICIICHUS] CTENICHH PACCESIHHOCTH JaWHBIX) W M — oImmOKa CpeaHero.
HopmanbHOCTh pacripeiesieHrss SKCIEPUMEHTANBHBIX JaHHBIX MMOATBEPK/1aIach
kputepuem Illamupo—Yunka. JIoGTOBEpHOCTh paziuyuil  BBIOOPOUYHBIX
COBOKYITHOCTEH NPOBEPSIAch ¢ NMOMOIIbIEKpuTepuss CThIOJIEHTa C YPOBHEM
craructrueckoii 3Haunmoct a=0,05, a=0,001.

Pe3yabTaTsl cOOETBEHHBIX HCCIEI0BAHUN

CpaBHUTEINBHBIN aHAIU3 JEHAMUKA UIMMYHOPEAKTUBHOCTH K HEMPONENTUTY
Y, Ba30aKTUBHOMY HWHTCCTUHAILHOMY TMOJIUNENTUAY W KaJbLUUTOHUH T'€H-
POACTBEHHOMY TMENTWAY) B WTUMYCE B OHTOT€HE3€ YEIIOBEKA BBISBUII
onHo(da3HbIN xapakTep uX sKcrpeccuu. [Ipu 3ToM, MUK UMMYHOPEAKTUBHOCTH
HITY, BUII u KI'PI mpuxoauTcs Ha pasiuyHble [EPUOJbI OHTOreHE3a
yenoBeka. CBoero Makcumyma (14,8+1,16%, p<0,001) uMMyHOpEaKTHUBHOCTh K
HITY nocturagt B¥uMyce HOBOPOXKJICHHBIX JETeH, a HauOOJIbIast IKCIPECCHUS
BUII (26,2+1,83%, p<0,001) u KI'PIT (16,4+1,16%, p<0,001) ormeuacTcs B
TUMYCe TUIOJI0B ucHoBeka 24—27-HeneapHoro Bo3pacTa (pucyHok 1).

Hammypesynbrarel CBUIETENBCTBYIOT O TOM, YTO BO3pACTHAas IHMHAMHKA
AKCIIPECCHU JBYX «COCYIOPACHIMPSAIOIAX» HEUPOMENTUI0B — Ba30aKTUBHOTO
MHTECTUHAIBHOTO MOJUIENTHAA U KAIBIIUTOHUH I'€H-POJICTBEHHOIO MENTH/IA B
TUMYCE YCJIOBEKAa XOTS M HOCHUT CXOJHBIM XapakTep, OJAHAKO Yy4acTHE 3THX
JIBYX PEryJsTOPHBIX MEeNTHA0OB B MOphHODYHKIIMOHAIBHBIX MpoIleccax,
MPOUCXOAAIIMX B TUMYCE YEJIOBEKAa, HEPABHO3HAYHO.
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Pucynok 1 — Bo3pacTHble n3meHenus nokasares 3xcnpeccuun HITY , BUII
u KI'PII B Tumyce 4elioBeKka

DTO 3aKII0YCHUE MOATBEPIKAACTCS cTaTUCTHIeckn 3HaunMbiM (P<0,001)
yBenuueHneM mokaszaress skcnpeccun BUIT (26,211,83%) no cpaBHEHHIO ¢
nokazarenem skcnpeccun KI'PIT (16,4+1,26%) B TuMyce IUIONOB delOBeKa
2427 nenenpHOTO Bo3pacta. Takue x€ pagindusi B UMMYHOPEAKTUBHOCTH K
BUIT u KI'PII coxpansiuce B THMYce HoBopokiaeHHbIX (15,4+1,16% wu
8,4+0,86%, p<0,001) u B3pocaLX%(8,6%0,74% wu 1,34+0,06%, p<0,001).
HecMoTps Ha To, 4TO B THMYyce B3POCIbIX moka3atess sxcnpeccun KI'PIT Gbin
menbire (P<0,001) mo cpaBHEH#tO ¢ MOKa3aTeneM 3kcapeccun BUII, Gombiiast
yacTh uMMyHopeakTuBHbIX K KI'PW m BUII crpykTyp OblIa mpencraBiieHa
TenbllaMu ['accanst U HepBHBIME, BOIOKHAMH, YTO MOATBEPIKIAET COXPAaHCHHE
SHAOKPUHHBIX (YHKIUHA HNHENTHICPTHUSCKOW HEPBHOW PETYJSAIUA THMYyCa
B3pPOCJIOTO YEJIOBEKaA.

Takum oOpaszom, toctoBepHo Oosbiue (P<0,001) 3HaueHMs MmoKa3aTesnei
skcnpeccun HITY§ BUTL u KI'PIT B Tumyce MmiIogoB U HOBOPOXKIAEHHBIX IO
CPaBHEHHUIO C MOKA3AECAAMU IKCIIPECCUN HEHPOIENTHIOB B OpPraHe B3pPOCIbIX
MO3BOJISIET 3aKiounEh, yTo sKkcrapeccust HITY, BUII u KI'PII B kneToyHbIx
MOMYJISINSIX, SABAFCTCS XapaKTEPHBIM TPU3HAKOM Pa3BUBAIOIIETOCS THMYCa B
MpeHaTAIBHOM MHEOHATAIbHOM IEPHOJIaX OHTOT'CHE3a YEIOBEKa.

Mex /1y, TeM, B KaXJ0W BO3PAaCTHOW IpynHIe B TUMYCE BBISIBICHBI CBOU
3aKOHOMEpPHOCTH pacnpeeneHus nMmyHopeaktuBHocTH K HITY, BUIT u KT'PIL.
B ThMyee mMIomoB cpear MMMYHOPEAKTHUBHBIX K HEHPOIENTHIAM CTPYKTYp
oonpmHCTBO coctapisuin BUIT-UP (26,2+1,83%) u KI'PII-UP (16,4+1,16%)
kietku. Dxcnpeccust HITY no cpaBHeHuto ¢ uMmmyHopeakTuBHOCThIO K BUIT n
KI'PIT nposiBiisiiack B 3HAYMTENIbHO MeHbIeH crenenu (7,4£0,86%). B tumyce



HOBOpOXkIeHHOTO Noka3arenu skcnpeccur HITY u BUIT naxoaunucs npumepHo
Ha ofgHoM ypoBHe (14,8+1,16% u 15,41+1). ITokasarens skcnpeccun KI'PIT
Obu1 moutd B ABa paza Menbiie (8,4+0,86%, p<0,001) mo cpaBHEHHIO C
uMMmyHopeakTuBHOCThIO K BUIT u HITY . B TuMyce B3pocibIX, IO CPaBHEHUIO €
THMYCOM IUIOJIOB U HOBOPOXKJICHHBIX, HA0JI01aJI0Ch 3HAYUTENbHOE CHIKEHUE
konuuectBa UMMyHoOpeakTuBHbIX K HITY, BUIT u KI'PII kiieTouHpIX CTPYKTYp
(pucynok 1). Ilokasarenr skcmpeccun BUIT cocrasasn 8,610, 74%;) uro
3HAUUTEIBLHO OOJIbIlIE IO CpPaBHEHHIO C TMoKaszaTtensmu skcrnpeceun HITY
(1,2+0,11%, p<0,001) u KI'PIT (1,34+0,06%, p<0,001).

BapuabensHocth nokazareneit sxkcrpeccun HITY , BUIT u KIRPII B Tumyce
IJIOIOB, HOBOPOJKJICHHBIX JETEH M B3POCHBIX CBHUICTEABCTBYIOT O TOM, 4YTO
HECMOTpsI Ha OOITHOCTD JIOKAJIM3ALMH B KJIETKAX U HEPBHBIX BOIOKHAX TUMYCA,
HEHUpOonenTUpl 00JIaJal0T Pa3IMYHbIM CIIEKTPOM OHOIQFMIEEKO aKTUBHOCTU
B OpraHe B ONPEIEJICHHBIN IIEPUOJ OHTOICHE3a YEIOBEeKA. Y CTaHOBIIEHO, YTO
moxaynupytomue Gynkiuun HITY, BUIT u KI'RIT B TumMyce B mpeHaTalibHOM U
IIOCTHATAJIBHOM MEPHOJAX OHTOTCHE3a 44E€I0BEKa MOTYT HM3MEHSITHCA.
Pe3ynbTarhl SKCIIEpPUMEHTAIBHBIX HCCIICTOBAaHUNN ViVO™M iN VitrO, mpoBeCHHBIX
Ha TUMYCE ILIOJI0B, HOBOPOXKJICHHBIX M B3POGIBIX ©OENIbIX MBIIICH, MMOKa3aiH,
YTO Y HOBOPOXICHHBIX MbILIEH Helpornenty Y CPUMYIUpYET Mpoiaudeparunto
T-mumdoruroB; B THMyce 1w100B MHELY “QKa3bpiBaeT IPOTHBOIOJIOMKHBIMA
3¢ (deKT, CHIKasg KOJIMYECTBO THMOIWMTOB, @ Y B3pOCIBIX JKUBOTHBIX OH HE
OKa3bIBaCT BIIMSHUSA Ha YHCICHHOCHBuHOMylAy T-kinerok [Medina S., 2000;
SilvaA., 2011]. KT'PIT moxeT 06saaTh WHruOUTOPHBIM 3 dekToM, HHIYITUPYS
CIIOHTAHHBIM anonTo3 B (eTaJbHON “KYJIbTYpe TUMOIMTOB U CTUMYJIHUPOBATH
nponudepanuio KyJIbTUBUPOBAHHBIX THUMYCHBIX OJMHUTEIHUAIBHBIX KIETOK Y
B3pocibix xkuBOTHBIX [BulloGhK., 1994; Head G., 1998].

Heoaunakosoe yuactue HITY, BUII u KI'PII B mpormeccax co3peBanus,
nponudepanuu, 1ubhEPEHUNPOBKU, CENEeKINU U MUrpauud T-mumM@onuTOB B
MIPEHAaTAJIbHOM W  TOCTHATAJIBHOM  IIEpUOAAX  OHTOIEHE3a  YEeJIOBEKa
MOATBEPKIAACTCS HE TOJIBKO BapuaOENbHOCTBIO HX JKCIPECCUU B THUMYCE
IJIOI0OB, HOBOPQXKAEGHHBIX M B3pOCIBIX. B pasimnyHble NEpUOIbI OHTOIEHE3a
YeJloBeKa B TMMYEEC M3MEHSCTCS paclpeleieHue HMMMYHOPEAKTUBHOCTH K
HITY, BUII " KT'PIT B cyOkamncynsapHoii, BHyTpeHHEH KOPTHKAJIbLHOU U
MEaYJUIIpHOW "30HAX opraHa. B tumyce mmonoB skcnpeccuss BUIT u KI'PII
BBISIBJSIETCSHC BO BCEX 30HAX OpraHa, HMMYyHoOpeakTuBHOCTH K HIIY
Orp@HUYMBACTCS CYOKOPTHKAJIbHOM U MEAYJUISIPHOM 30HaAaMU THMYCA.
C poxAigHreM pedeHKa pacnpeieleHue MIMMYHOPEAaKTUBHOCTH K HelponenTuaam
B TUMYyce u3MeHseTcs. Y HoBopoxkzaeHHoro HITY-WP kinetouHble CTPYKTYphI
MOSBJISUTUCH B CYOKAaICyJIsIpHOW 30HE opraHa, Torjaa kak akcrpeccuss BUII u
KI'PII B nHent He BbIABisiack. UmmyHopeaktuBHOCTh K KI'PII, B oTiimume ot



skcnpeccun HITY u BUII, He BbIsBIIsUIACH BO BHYTPEHHEN KOPTHKAJIbHOW 30HE
oprana. Y B3pociioro uenoBeka ummyHopeaktuBHblie kK HITY, BUIT u KI'PII
KJIETOYHBIE CTPYKTYPBI IIPOCIIEKUBAIUCH, KAK IIPABWIIO, B MENYJUISIPHON 30HE.

Otnuuus B pacupeneneHun nmmyHnopeaktusHoctd k HITY, BUIT u KT'PIT
B pa3HbIX 30HaX TUMYycCa IUIOJOB, HOBOPOXKIEHHBIX U B3POCIBIX MOBYT OBITH
cBsi3aHbl ¢ paznuuHbiM yyactueM HITY, BUIT u KI'PIT B Moaynsiimy TMMOIO?3a.
JIeCTBUTENBHO, pAa3HbIE 30HBI THMYCa OTBETCTBEHHBI 32 QUPE/CICHHbIC
cragun passutus T-nmumbonuto [Kendall M., 1991]. BeisBlicHHas ‘Hamu
BapuabenpHOCTh dkcnpeccun HILY, BUIT u KI'PII B 4cy6wamncytsipHoi,
BHYTPEHHEW KOPTUKAIBHOM W MEAYJUIIPHOM 30HAaxX{ THMY€a IUIOJOB,
HOBOPOXKJIGHHBIX ~ JIETed W  B3pOCIOTr0  4YEJOBEKA “QIOATBEPKIAET  HX
HEOJMHAKOBYI0  pOJib B  IpoLEccax  CO3peBaHus, WHpoiudepanuu,
muddepeHITPOBKY U CeNEKIMU T-KIETOK.

Bo3spacTtHbie nu3menenuss ummyHopeaktuBHocTH K HITY, BUIT u KT'PII B
Tenplax l'accans v HEPBHBIX BOJIOKHAX TUMYGA YEJIOBEKA TaKKE MMEIOT CBOM
3aKOHOMEPHOCTH.

B Ttumyce 1omoB  oTMedaercss — ‘HE3HAUMTENIBHOE — KOJUYECTBO
ummyHopeakTuBHbIX K HITY (0,33+0,19%)nB1NIT (1,65+0,31%) u KI'PIT
(0,74£0,08%) tumuueckux Tenen. Ilpu 3moMy KémuyectBo Tenel; ['accams ¢
skcnpeccuerr BUIT Obuto Oomnbine, momepaBHenuto ¢ HITY-UP (p<0,05) u
KI'PIT-UP (p<0,05) TumMuyeckiMu TesmbLIaMH (pPHCYHOK 2).
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Pucdynok 2 — Bo3pacTubie u3amenenuss uMmyHopeaktusnoctu k HITY , BUII
u KI'PII B Teabnax I'accans

K poxnenuto pebeHka moBbIIadach HMMYHOpeakTuBHOCTH K HITY
(p<0,001), BUIT (p<0,05) u KI'PIT (p<0,001) B Tempbrax I'accams. Omuako,
Cpey CUHTE3UPYIOIIMX HEHPONMEeNTHAbl TeJell, OOJBIIUHCTBO MO-TIPEKHEMY



cocrasisiimn BUII-UP ctpykrypsl. KonnduectBo mmmyHopeakTtuBHbIX K BUII
tenelnr ['accans B TUMyce HOBOpPOXKACHHBIX coctapmsuio 3,34+0,53%, uro
JIOCTOBEPHO 00JIbllie TI0 cpaBHEeHUIO ¢ cuHTe3upyromumu HITY (1,45+0,50%,
p<0,05) u KI'PIT (2,04+0,43% p<0,05) Tenpumamu. Bmecre ¢ TeMm, B THMYyCe
B3pocibix 3kcnpeccus HITY B THMHUECKUX TenbllaX HE BBISBISUIACH, QQHAKO, B
HUX 3HAYUTEIHHO MOBBINIATach UMMYyHOpeakTuBHOCTE K BUII (5,47%0,75%,
p<0,001) u, B menbmieir crenenn, k KI'PIT (3,35+0,51%, p<0,05). Taxum
o0pa3oM, HECMOTpPsS Ha 3HAUYUTEIBHOE CHIKEHHE B TUMYCE “B3pOEIOro
yenoBeka mnokaszarener oskcnpeccun BUIT u KI'PII no ™epasHeHuro ¢
AHAJIOTMYHBIMU TOKa3aTesIMM B TUMYyCE IUIOJIOB M HOBOPOXIACHHBIX,
nMmyHopeakTuBHOCTh K BUII m KI'PII B Tempmax Tlaccans noBeimaercs
(pucynku 1, 2). Ilpuaumas BO BHHMaHHE T@PMOH-HPOIYIUPYIOIIYIO
CIIOCOOHOCTh TUMUYECKUX Telell u Moaynupyronuel @yuakinu BUIT u KT'PIT B
perymsiun umMmyHHBIX (yHkimin [Delgado M., 2004;3Watanabe N., 2005],
MOYKHO MPEIIOI0KUTh, uTo ycuienne s3kcnpeccun BUIT n KI'PII B Tenpmax
[Naccanga sBisIeTCS] KOMIEHCATOPHBIM OTBETOM' UMMYHHOW CHCTEMBI YeJIOBEKa
Ha yMEHbIIEHHE (PYHKIMOHAIBHO aKTUBHOW MapEeHXUMBbI TUMYCa BCIIEICTBUE
BO3PaCTHOW MHBOJIIOILIUH.

B HepBHBIX BOJOKHaX THUMYyCa ®EIOBEKA BBISBICHBI BO3PAcTHBIC
ocoOeHHOCTH W3MeHeHH uMmmyHopeawmuBHOCTH Kk HIIY, BUII u KI'PIL
VY minonoB 4enoBeka B THMYyCE OTMEUaroTess MMMyHopeakTuBHble K HITY
(1,05+0,47% wa mm%), BUIT (1,22+0,27% Hagiv®) i KI'PII (2,47+0,58% Ha Mm°)
HepBHBIE BoJIoKHA. [Ipu aTom, kommuecTBO KI'PII-UP HepBHBIX BOJIOKOH ObLIO
oonpmuM 1o cpaBaenuto ¢ HILY-NPYp<0,05) u BUIT-UP (p<0,05) mepBHBIMU
BOJIOKHaMU. B TuMyce HOBOPOKHAEHHOro peOeHKa OTMEedaeTcs JAO0CTOBEPHOE
(p<0,001), o cpasuenuro ¢ BKIT u KI'PII, noseiienne sxcnpeccun HITY B
HEPBHBIX BOJIOKHaX — UX KQuMueCTBO coctaBisuio 3,59+0,69% na MM, Mexnay
TEM, CTATUCTHYCCKU 3HAYMMBIX paznuumii B skcrpeccun BUII (2,15+£0,53% na
mm?) u KIPII (1,48#0,45% mna MM?) B HEpBHBIX BOJIOKHAX THMYycCa
HOBOPOXKJICHHOTO PEOCHKA HE BBIsABIICHO (PUCYHOK 3).

B tumyce B3poeabix sxcnpeccus HITY B HepBHBIX BosokHax (3,31+0,63%
Ha MM°) COXpaisiTagh Ha TAKOM e, KaK H Y HOBOPOX/ICHHBIX, YPoBHE. Mex1y
TEM, IO CPAaBHEHMIO C HOBOPOXKIEHHBIMH B TUMYCE B3pOCIBIX YMEHBIIAIOCH
yucno BHITMP ™ (p<0,05) u KI'PII-UP (p<0,05) HepBHBIX BOJIOKOH.
KomumecTBe nMMyHOpeakTuBHBIX K BHII HEpBHBIX BOJIOKOH COCTaBIISLIO
1,08+0,41% mHa mm?, a KTPIT-WP — 0,29+0,11% na MM (prcyHOK 3).

BsisiBnenue HIIY-UP, BUII-UP u KI'PII-UP HepBHBIX BOJIOKOH B
MEePUBACKYIISIPHBIX MPOCTPAHCTBAX THUMYCa YeJOBEKa OOBSICHICTCS BIUSHUEM
HEHPOIENTHIOB HA IPOHUIIAEMOCTh COCYJIUCTON CTEHKH M BEJIMYMHY IIPOCBETA
KPOBEHOCHBIX COCYIOB.
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Pucynok 3 — Bo3pacTubie u3menenuss ummynopeaktusHocTu HITY , BUII u
KI'PII B HepBHBIX BOJIOKHAX

JlevictBys kak BazokoHcTpukropbl (HITY )%auu Bazomunararopsr (BUIT u
KI'PIT), HeipornenTasl CIOCOOHBI PETYIAPOBATH IMOCTYIUICHHE B THMYC
IIPEAIIECTBEHHUKOB TUMOLIMTOB — CTBOJIOBBIX\KJIETOK M3 KPAaCHOI'O KOCTHOI'O
MO3ra, a TaKK€ BIHATh Ha TPAaHCHOPTFT=KIETOK K3 THUMYyca BO BTOPUYHBIE
mumdounaneie opranbl [Serizawa H.{1996; Miura S., 1997]. Bonee Toro,
BBIJICJISISICh M3 HEPBHBIX OKOHYaHWi™B, ME&KKiIeTouHoe mnpoctpancTBo, HITY,
BUII nu KI'PII moryTr oka3pIBaTh \HapaKpUHHOE MOIYJIHMPYIOLIECE BIWSHHE Ha
UHTpaTUMHUYECKue 3Tanbl T-KI€TouHOW nponudepanuu u auddepeHIupoBKU
[Bedoui S., 2003; Smalley S., 2009)x

XapakTtepusyss MHOTOBEKTOPHBIN XapaKTep OHUOJIOTHYECKOTO eHCTBUS
Helporientuaa Y, Ba30aKTKUBHOTO MHTECTMHAIBHOIO MOJMOENTHAA U
KaJIBIIMTOHUH T€H-POJETBEHHOTO MENTHa B UMMYHHON CUCTEME, He0OX0UMO
OCTaHOBUTHCS HA UX PO B Pa3BUTUU MMATOJIOTUYECKUX IIPOLIECCOB.

Yrueras cuHTE3 WOKcHAa a30Ta, BAa30aKTUBHBIA HWHTECTUHAJIbHBIN
MOJIUTICTITU]T MOXXEE, BBITIOJHIATh TMPOTEKTOPHYIO (PYHKIIUIO, WHTHOUPYS
nporpaMMUpoBaHAyE0 rubenb kiaetok [Xin Z., 1998; Delgado M., 1999].
OnHako 3TO Ba¥XKHOE MPOTEKTOpHOE cBOMCTBO BUII MOKET MMETh U HEraTUBHBIE
JUIsL Opradv3Ma 4YeloBeKa IMOCJEICTBHS — MOJAaBIIAs TMOeNb ayTOPEaKTHUBHBIX
KJIICTOKNB ‘TUMYCE, Ba30aKTUBHBIA WHTECTHUHAIBHBIM MOJUIENTHI CIIOCOOCH
WHANMYPOBATh  pa3BUTHE AYTOMMMYHHBIX  3a0O0JieBaHM, TaKUX Kak
ayTOMMMYHHBIM THPEOUIUT, MUACTCHHUSI, CaxapHbIi quadet 1-ro Tuna u npyrux
[Pymenok "B.B., 2002; Hsu H., 2003]. Ilpy HMMyHOTHCTOXMMHYECKOM
HCCIICIOBAHUM  THMOMBI, BO3HUKAIOUIEH TIPU  MHACTEHHH, I[IOKA3aHO
MTOBBIIEHNE SKCIPECCUU BAa30aKTHUBHOTO WHTECTHHAJIBHOTO MOJMIENTUAA B



KJICTOYHBIX TOMYJSLUUAX KOPTUKAJIBHOW U MEIYJUIAPHOW 30H TUMYca Ha (oHE
cHmwxkenusa kosmmuectBa BUII-MP u HIIY-MP HepBHBIX BOJOKOH BOKpPYT
cocynoB. Hapymienue cOanaHCMpOBAaHHOIO COOTHOILIEHUS HEHPONENTHIIOB B
KJIETOYHBIX NOMYJISALMAX U HEPBHBIX BOJIOKHAX TUMYCA MOXET SIBJISITHCA OJTHON
M3 OCHOBHBIX TMPUYMH pa3BUTUS 3TOr0 ayTOMMMYHHOrO 3a00JjeBaHUS.
N36biTounas npoaykuuss BUII B kineTkax TUMyca NPUBOAUT K IOAABIECHHUIO
aIloNTO3a U HAKOIUICHUIO ayTOPEAKTUBHBIX T-KIIETOK, a peAyKLMs KOJIMIECTBa
BUII-UP u HITY-UP HepBHBIX BOJIOKOH B MEPUBACKYJSIPHBIX MPOCTPAHCTBAX
TUMyca — K HapylieHuto wMurpamuu T-numdonutoB B Hepudeprbcckue
TUMQOUIHBIC OpraHbl, YTO MPUBOIUT K MPOTPECCUBHOMY POETY THMOMBI
[Mignini F., 2011]. He uckiIt04eHO, YTO OJHOW W3 NPWMHMH BO3HHKHOBCHHS
BPOXKJIEHHBIX M MPUOOPETEHHBIX UMMYHOAC(PUIUTHBIX COCTOSIHUIN y YeIoBeKa
MOKET OBbITh IMCcOaTaHC CHHTE3a HEUPOTIETITUIOB B TUMYCC.

Taxkum oOpasom, IIOJIyYEHHbIE pe3yIbTagbl XapaKkTepU3yroT
HEUPOINENTUIHYIO  TE€TEPOreHHOCTh  TUMyga  4enoBeka. [lpu  sTom
MMMYHOPEaKTUBHOCTb K HeWpornentuay Y, Ba30aKBKMBHOMY MHTECTUHAILHOMY
MOJUNENTUAY UM KAIBLUTOHUH TE€H-POACTBEHHOMYW MENTUAY B TUMYCE
M3MEHAETCS B PA3JIMYHbIE NEPHOJbI OHTOLEHE3a JUEIIOBEKA, 4YTO SBIISETCS
IIPOSIBICHUEM CBOMCTBA IIIACTUYHOCTH SKCMpPECEUH HEMPOIENTUIOB U HX
MOIYJIHUPYIOMUX (YHKIMH B MMMyHHOMMEGHCTEME desioBeKa. [lepcrekTHBHBIM
HAaIIpaBJICHUEM  HCCIICIOBAHMM  MOMKET €TaThb JajbHEWINEe U3y4YeHHUE
ounonornyeckux cBoiictB HITY, By KEPII B opranax uMMyHHOI cucTeMbI
YeJIOBEeKa, B TOM YHUCJE U POJU BO3PACTHHIX KOHPOPMALMOHHBIX MEPECTPOEK
HEUPOIENTHUIOB B PETYIISILIUU UMMYHHBIX (DYHKIIMI B HOPME U IIPU MMATOJOTUH.

SAKJIIOYEHUE

OcHoBHBbIC HaYYHbI€ Pe3Y/IbTATHI JUCCEPTALMH

1. 'ereporeHHOCTh ¢ 3KCOpecCMM  HEUPOTPAHCMUTTEPOB  MENTHUIHOU
MPUPOIBI B TUMYCE W 34KOHOMEPHO TMPOSBISIETCS B IPEHATAIBHOM U
ITIOCTHATAJILHOM , [ICPMOAAX OHTOI€HE3a YeslnoBeKa. B KIETOYHBIX MOIMyIsALUX,
Tenplax laccalisi | HEPBHBIX BOJOKHAX TUMYCa IIJIOJOB, HOBOPOKIECHHBIX
neren u B3POCIIBIX BBISIBJISIETCS pa3IM4HON BBIPAKEHHOCTHU
MMMYHOP@AKTUBHOCTh K HeWponentuay Y, Ba30aKTUBHOMY MHTECTUHAIBLHOMY
MOJIMHSHTHRY M KaTblUTOHUH T€H-POJICTBEHHOMY nenTuay. Jkcnpeccust HITY,
BUIL u KI'PIT B Tmyce dyeinoBeka MOXKET CBUICTEIbCTBOBATH OO0 y4acTUHU
HEUpPONEUTHUIOB B MOIYJISILUU IPOLIECCOB THUMOII033a, 4 TAaK)KE€ HEPBHOM U
SHIOKPUHHOMN Peryssiiiui UMMYHHBIX QyHKImi [1, 37, 9, 17].

2. B Tumyce miI010B, HOBOPOXKIEHHBIX JI€T€d W B3POCIOrO YeJIOBEKa
BBISIBJISIIOTCS Pa3iIMuMsl MEXAY YPOBHAMH MMMYHOPEAKTUBHOCTH HEMPONENTHIA



Y, Ba30aKTUBHOTO HWHTECTHHAJILHOTO TIOJMICNTHAA W KaJIBIIUTOHUH T'eH-
POJCTBEHHOIO TeNTHAA. B TUMYyce 11010B HauOOIbIlIass HMMYHOPEAKTUBHOCTD
k BUII nposBaseTcss B KIETOYHBIX momyssamusx (26,2+1,83%) u Tembliax
INaccans (1,65+0,31%), makcumanbHas skcrnpeccusi KIPII ormedaercs B
HEPBHBIX BOJNOKHAX (2,47+0,58% na MM?). Y HOBOPOXICHHBIX OONBUIHHCTBO
MMMYHOPEAaKTUBHBIX K HeWlponenTuaaMm CcTpykTyp coctaBisior HUY-HP
(14,8+1,16%) u BUII-UP xnerku (15,4+1,16%), BUII-UP Ttempua IMaccans
(3,34+0,53%) u HITY-UP HepeHbic BonokHa (3,59+0,69% Ha MM’ )WB THMyce
B3pocabix mpeodnanator BUII-UP  knetounbie cTpykTypbr(8,6+0,74%),
BUII-UP tensua Taccanms (5,47+0,75%) wu HITY-UP4 HepBHBIe BOJIOKHA
(3,31+0,63% na Mm°). OT1Huns ypoBHeil mMMyHOpeakTABHOCTH K HITY, BHIT
n KI'PII B kimerkax napeHxumsbl, Tenblax [‘accamg’w HEPBHBIX BOJOKHAX
TUMYCa TUIOZIOB, HOBOPOXKICHHBIX JETCH M B3pOCIQOLO METOBEKa MOTYT OBIThH
CBSI3aHBI KaK C HEOJMHAKOBBIM yYacTHEM HeWporenTaa X, Ba30aKTHBHOIO
WHTECTHHAJILHOTO TIOJUICTITH/IA W KaJIBIIUTOHUH TCH-POJICTBEHHOTO TIETH/IA B
nporieccax pocra, AuhPpepeHIIMpOBKY, CeeKMY WaMurpauu T-1uMGoIuToB,
TaKk U B OOCCIICUCHUU HEPBHBIX W TYMOpaBHBIX MEXaHHU3MOB PETYJISIUH
(GyHKIUKA oOpraHa B MpeHATaTbHOM M TMOCTHATATBHOM TIEPHUOAAX Pa3BUTHSL
yemoBeka [3—7, 10, 13, 15].

3. B oHTOTCHE3€e YenoBeKa 3KCIpeeeusi Helponentuaa Y, Ba30aKTUBHOTO
WHTECTHHAJIBLHOTO TIOJUICITH/IA U KaAbIIUTOHNH TC€H-POJICTBEHHOTO TIEITH/IA B
TUMYyCE TIOJIBEP)KCHA BO3PACTHBIMgmM3MEHEHUSIM. VMMYHOPEAaKTHBHOCTh K
Helporrentuay Y B TUMYCE 107108 cocTapisieT 7,4+0,86% u qocTturaet cBoero
makcumyma (14,8+1,16%) y HOBOpOMHMEHHBIX neTeil. Bo3pacTHas auHamMuKa
OKCIIPECCHH BA30aKTHBHOTO HWHTEGIMHAIBHOTO IMOJIMTIENTHIA U KaJIBIIUTOHHH
T'CH-POJICTBEHHOTO IIENTHAA "HOCUT CXOIHBIA XapakTep W OTIUYACTCS OT
Heriporientuga Y. HauOGompmias® ummyHopeaktuBHOCTh K BUIT u KI'PII
BBIBJISCTCS B KJICTKAX) TMMyca I1iogoB (26,2+1,83 % u 16,4+1,16%
COOTBETCTBCHHO), CHIKASICH K MEpHOy HOBOPOXKACHHOCTH j0 15,4+1,16% u
8,4+0,86% cooTBETCTBeHHO. MuHUMaIbHAs SKCHOpeccus Heipomentuaa Y,
Ba30aKTUBHOTO , WHACCTMHAILHOTO TIIOJIMIICNITHAA W KAJIBIIUTOHWH T'€H-
POJCTBEHHOTO/ TIEWINIa OTMEUYACTCsl B KICTOUYHBIX MMOMYJBIIHSIX THMYCa
B3pOCJIOT0  HeiOoBeKa. BapmabenbHOCTh  AKCOPECCHU  HEUPOIICTITHIIOB
CBUJICTEIBCTBYET © HEOAWHAKOBOW poJin Hekporentuaa Y, Ba30aKTUBHOTO
WHTCCBHHANBHOFO TOJUIICITH/IA U KaJIbIIUTOHUH T'¢H-POJICTBEHHOIO TICITH/IA B
MOpP(OPYHKITMOHATEHBIX TIPOIIeccax, MPOUCXOIANMX B THMYCE UYEJIOBEKa Ha
pasHbIX{@Tanmax onroreuesa [2—7, 8, 12, 14, 16].

4. Bo3pacTHble HW3MEHEHHSI DJKCIPECCHH HEUPOINENTHAOB B TUMYCE
YeJIOBeKa  OTPa)kaloT  YpOBEHb  I[MTOXMMHYECKOW  3penoctd  u/uim
(GYHKIIMOHAJIBHONW AKTHBHOCTH OpraHa B OIPECICHHBIN MEpHOJI OHTOTEHE3a.



3HauuTeNnbHAs JKcIpeccus Hehponentuaa Y B KICTOYHBIX MOMYJISIIUSX
TUMyca HOBOpOXKAeHHBIX (14,8+1,16%), Ba30aKTHBHOTO HHTECTHHAIBHOIO
nojunentuaa (26,2+1,83%) u KaJdbIUTOHWH TEH-POJCTBCHHOTO IENTHIA
(16,4+1,16%) B THUMyCe IUIOJOB XapaKTEPH3YeT BBICOKYIO HHTECHCUBHOCTB
MOP(OTEHETHIECKUX TTPOIIECCOB TUMYCA YEJIOBEKa B TUIOJHOM M HEOHATATIHLHOM
Meproiax OHTOreHe3a. B THMyce B3pOCoro 4enoBeKa BBISBICHHE IKCIPECCHU
HITY, BUII u KIPII (3,31+0,63%, 1,03+0,41%, 0,29+0,41% fajmMm°
COOTBETCTBEHHO) B HEPBHBIX BOJIOKHAX M JOCTOBEPHOE § MOBHIIICHUC
ummyHopeakTuBHoctd K BMIT wm  KI'PIT (5,47+0,75% S9me3,35%0,51%
COOTBETCTBCHHO) B TejbllaXx l'accajis Mo CpaBHEHHUIO CTMMYCOM IUIOJOB U
HOBOPOXJEHHBIX JETEH MOXKET CBHUACTEIBCTBOBATh O ‘COXpPAHCHUM HEPBHOMU
PETYIAIMHU, a TakKe MMMYHHON W DHIAOKPUHHON (QyHKIHMHA TKMyca Ha (oHe
YMEHBIIICHHUS €r0 MAPSHXUMBI BCJICCTBHE BO3PACTHOM MHBOMoMK [3-8, 11].

PexoMeHIalluu M0 NPAKTHYECKOMY MCIOJIb30BAHUIO Pe3yJIbTATOB

1. CornacHo pa3paboTaHHOM W  yEBEepIKECHHONM  MuHUCTEPCTBOM
3apaBooxpaHeHus PecryOnuku benapych nHCTpYKLNAY 116 mpuMeHeHnto «Crocod
BBISIBJICHUSI PETYJIITOPHBIX MENTUAOB B OMONICHIEHOM M ayTOIICUMHOM MaTepHualie
C HCIOJb30BaHHEM HMMYHOIICPOKCHIA3HEI0, MeTona» (perucTpannOHHbIH
Ne 110-0812) [18], nanHbIC 00 3KCTpegemd HEWporentuaa Y, Ba30aKTHBHOTO
MHTECTUHAIBHOTO MOJUMENTUAA U KaABLUTOHNH I'€H-POJICTBEHHOIO MENTH/IA B
TUMYCE IUIOJOB, HOBOPOXKICHHBIXguid, B3POCIBIX MOTYT MCIOJIB30BAaThCS B
MaToMopOJIOTHYECKON  TMArHOCTUKE % UMMYHOACHUIIMTHBIX  COCTOSHUM,
ayTOUMMYHHOM, MHPEKITMOHHOM 1 OHKOJIOTHYeCKOUW matojoruu. MHCTpyKius
[0 MPUMEHEHUIO BHEApPEHA B MPAKTUYECKYIO0 AesATelbHOCTh Y3 «l'opoackoe
KJIMHAYECKOE MaTOJI0Or0aHaTOMKHUICCKOe 010po» I'. MUHCKa (aKT O BHEIPSHUHU OT
17.12.2012 r.).

2. PesynpTaThl  MCENCIOBAaHWS MOTYT  OBITh  HCIIOJNB30BAaHBI KAk
HOpPMAaTUBHBIC MJI1 OMNPEACHCHUS IMTOXUMHUYECKUX KPUTEPUEB 3PEJIOCTH U
(yHKIIMOHATBHOWM fAKTHBHOCTH THUMYCa B pa3jIM4HbIC MEPHUOJbI OHTOTEHEe3a
YelioBeKa, a TaKKe, MOTYT HAWTH MNpUMEHEHHWE Tpu pa3paboTKe HOBBIX
JIEKapCTBEHHBIX IIPENAPATOB, OKA3bIBAIOIIMX BJIUSHHUE HA IIMTOXUMUYECKUE U
MOIYJIUPYIOIIHE, CBONCTBA HEUPOMENTHIOB B UMMYHHON CHCTEME y OOJIbHBIX
pa3IMYHBIX BOBPACTHBIX TPYIIL.

3aMasepuaNbl UCCICIOBAaHUS PEKOMEHIYETCS HCITOJIb30BaTh B YYCOHOM
npelecce sl CTYJEHTOB MEAMIIMHCKUX BY30B U cCiymiateneid (axyinbTETOB
MOCJICAUIIIIOMHOTO 00pa30BaHus MPU U3yUYCHUHU OPTaHOB UMMYHHOW CHCTEMBI
¥ UMMYHOTIATOJIOTUU Ha Kadeapax MeIUKo-OMOJIOTHYEeCKOr0 U KIMHUYECKOTO
npoduieii.
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PI3I0OM3

Coxaa Anapai Baasnuinasiu
¥Y3pocraBas IbIHAMiKA IKCIPICii HelpanenTbIAay Yy ThIMYCeE YajlaBeKa

KiarouaBpisi €I0BBI. TBIMYC 4YajlaBeKa, HEHPaNenTBIAbI, PAryJIsIbls
IMYHITATa, SKCIPACis, aHTAreHE3.

AO'eKT JaciedaBaHHsS. ayTancCiiHbBI MaTIPBBUT  ThHIMYCA “janoy,
HOBaHAPOJKAHBIX J3AIIEH 1 apociiara yajaBeka.

MbsTa padoThl: BBIBIIL 3MEHBI SKCIpdcii Hehpamemmbiayh Y (HITY),
Ba3zaakThIyHara IHTACThIHANbHAra nojinenteiny (BIT) idkamsipiTaHiH TeH-
poanacHara nentbiny (KI'PIT) y TeiMyce yaiaBeka ¥ aHTafeHese.

MeTaapl aacjeraBaHHs. HEMpPaMbl IMYHAriCTaxiMITHBI, TiCTalIaridyHbI,
MOp(aMeTPBIYHBI, CTATHICTHIYHBI.

BoikapbicTanasi anmaparypa: yHiBepcaabHbl (hoTaMikpackomn «AXiophot»
(Zeiss), ceernaBbl Mikpackon «Olympus», cicToma ayTaMaThldHara aHaiily
aJUIIOCTPaBaHHAY 1 KaMIl IoTapHad — anpaioykh, JaHbIX, 3aMapOoKBarOybl
ayTamaTbIldHbI MikpaToM «Jung» (Leika).

ATpbIMaHBIA BBIHIKI i iX HaBiBHAI\ \yIEpUIBIHIO IIpaBelI3cHa
JacieaBaHHE JKCIpICil HeMpamenThiay ,y ThiMyce YaiaBeka ¥ aHTareHese.
Ycranoynena, mro imyHapaakTeiyHacip a2 HILY, BIT 1 KI'PII y ctpykTypax
ThIMyCa CXUTbHas Ja Y3pocTaBbIX 3MeH. MakciManpHara 3HaAY?HHS TaKa3dbIK
skcnpacii HITY nacsrae ¥ kneTkax TeiMyea HOBaHapokaHbix, BIT 1 KI'PIT —y
TBIMyCE IUIAN0Y. YCTaHOyJE€Ha HEHWpamenThiAHAas TeTIPAreHHACIb ThIMYCA,
akasg Beityisenna ¥ oskcapaci@HIRY, /BIT 1 KI'PII kierkami, ThHIMIYHBIMI
ueiablaMi 1 HEpBOBBbIMI BajOKHami. BbISyiIeHbl agpo3HEHHI § 3Kcmpaci
HelpanenTeiiay y po3HBIX(BOHAX 'ThIMyCa. Y3pPOCTaBbI 3MEHBI JKCIPACii
HEUpanenTeliay y  TBIMYEE % YajaBeKa  aJUIIOCTPOYBAKOLb  Y3POBEHb
IBITAXIMIYHAH CTaNacIlig/a00NDyHKIIbITHAIbHAN aKTBIYHACIII OpraHa ¥ MIYHBI
MIEPBIS]T aHTareHE3Y .

PykamMenansli"nga BBIKAPBICTAHHI. aTPHIMAHBISL HOBBIS JAHbBII MOTYIb
BBIKAPBICTOYBAIIIIA', K |\HAPMATBIYHBIA IS BBI3HAYDHHS  IIBITAXIMIYHBIX
KPBITApBISY — gragacii 1 (QYHKIbISHAIbHAW  aKTBIYHACI  ThIMYyCa; Y
natamapdanafigHail AbITHOCTHIIBI IMYHAII(MINBITHRIX CTaHAY, ayTaiMyHHal,
1H(DEeKIbIliHAMy, 1 "aHKaJIariyHail maTayiorii; Tpbl KapdAKIbIl IMyHaJIaridHbIX
MapylupHHSY’ MmiIoJa 1 BBIXO/KBAHHI HEJAHOIIAHBIX HOBAHAPOKAHBIX; Y
HaByYaTBHBIM TIpaIdCe.

BeoOsacupb nNpbIMSAIHEHHA. TICTAJOrisl, UBITAJIOTIA 1 3MOPBIIOTIA,
HapMajbHasi 1 TarajariyHas aHaToMis, IMYyHaJIOTis 1 IMyHamaTajoris,
(dhapmakaorisi, Cy/ioBasi MEIBII[bIHA, aKYIIIPCTBA, MEBISATPHISA, YHYTPaHBIS 1
1H(EKIBIHHBISA XBapOObI, aHKAJIOT 1.



PE3IOME

CoxoJ Anapeii BanenTnHoBU4
Bo3pacTHasi quHAMMKA JKCIPeCCH HEPONenTHA0B B TUMYCE Ye10BeKa

KiroueBble cioBa: TUMyC 4ellOBeKa, HEHUPONENTUAbI, PETYJALUS
MMMYHUTETA, SKCIIPECCHS], OHTOTE€HE3.

O0beKkT mMccieI0BaHMS. ayTONCHMHBIM MaTepuanl THMYCA “IIQI0B,
HOBOPOXXJICHHBIX JIETEW U B3pOCIIOrO Y€JI0BEKA.

Iear padoThbI: BBISIBUTH HM3MEHEHUS OHKCOpECCUU Hedpomerntuaa Y
(HITY), Ba3oakTHBHOTO MHTeCTHHAILHOTO noumnentuaa (BUIT) wkanbuuToHH
reH-pojactenHoro nentuaa (KI'PII) B Tumyce yenoBeka B OHTOTeHESe.

MeToabl  HCCJHENOBAHUA.  HENPSAMOW  MMMYHOFHMCTOXMMHUYECKHM,
TUCTOJIOTUYECKUN, MOPPOMETPUUYECKUN, CTATUCTUYECEKUT

Hcnoan3oBanHass anmaparypa. yHHUBEPCATBHbBIN / (HOTOMUKPOCKOI
«Axiophot»  (Zeiss), cBertoBoit  Mmukpockorm  «OYMpus»,  cucrema
aBTOMATHYECKOTO aHalu3a W300paKeHUil , B JKOMIBIOTEpHON 00paboTKu
JaHHBIX, 3AMOPAYKUBAIOIINN aBTOMATHUECKUI MUKpOTOM «Jung» (Leika).

IlonyyeHHnble pe3yJbTaTbl M HX @M@OBH3HA: BIEpPBbIC IPOBEACHO
HCCJIEIOBAHNUE KCIPECCUN HEUPOTIENTUIOB BITHMYCE YETIOBEKAa B OHTOTEHE3E.
Ycranosneno, uto ummyHopeaktuBHOCTh K HELY , BUIT u KI'PII B cTpykTypax
TUMYyCa MOABEPKEHA BO3PACTHBIM H3MEHCHHSIM. MaKCUMaJIbHOIO 3HAYCHUS
noka3zarenb 3kcnpeccun HITY pocTUrac™p KiieTkax TUMyca HOBOPOXKICHHBIX,
BUIT u KIPII — B THUMmyce [ TUIOAOB. WY CTaHOBJICHA HEUPONENTHIHASL
TEeTEPOreHHOCTh TUMYca, Bhipaxaromaies B skcnpeccun HITY, BUIT u KI'PII
KJIETKaMH{, THUMHYECKUMU TeAbHaMU W HEPBHBIMH BOJIOKHAMU. BBIsSBICHBI
OTJINYUS B DKCIPECCUHN HEUPOHENTUAOB B pa3HbIX 30HaX TUMyca. Bo3pacTHbie
U3MEHEHUSI DKCIIPECCUU QHEHPOMENTHIOB B THMYCE YEJIOBEKAa OTPaXKaroT
YPOBEHb IMTOXUMHUYCCKOH 3PEIoCTH /MK (YHKIIMOHAJIBHONW aKTHBHOCTH
opraHa B ONpEEICHHBIN JIEPHO]T OHTOTEHERA.

PexoMeHaa Wi O Uell0/1b30BAHMIO. [TOJTYYCHHbIE HOBBIE JAHHBIE MOTYT
UCIIOJIb30BaThCAd Kak HOPMATUBHBIE I ONPEIEICHUS IUTOXUMUYECKUX
KpUTEpUEB  3PENQOCTH U  (PYHKIMOHAJIBHOM  aKTUBHOCTH THUMYcCa, B
naToMOp(MONOEMUYECKON  TUAarHOCTUKE HMMMYHOJCHUIIMTHBIX  COCTOSIHUA,
ayTOUMMYHHOM, WMH(MEKIIMOHHOW ¥  OHKOJIOTHYECKOW TMAaTOJIOTHH, TMPH
KOPPEKUMH 4 MMMYHOJIOTUYECKUX HApyUIEHUWH IUI0Ja M BBIXaXXUBAHUU
HEJOHOIEHHBIX HOBOPOXK/ICHHBIX; B yUeOHOM MpOIECCE.

OQbilacTb TNpPUMEHEHUN. THUCTOJIOTHS, IUTOJIOTHUS W 3MOPUOJIOTHUS,
HOpMaJbHas U MaToJoruyecKas aHaTOMUS, MMMYHOJIOTHSI u
MMMYyHOTAToJoTusA, (apMakojorus cyaeOHas MEIUIIMHA, aKyIIepCTBO,
neuaTpusi, BHyTpeHHUE U UH(DEKITMOHHbBIE OOJIE3HH, OHKOJIOTHSI.
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