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N3meHeHne CTPYKTYPbl XPOMOCOM
AMMOOLUTOB NMPU NEePCUCTUPYIOLNX MHPEKLUIX

y AeTteun

B. C. CeBPioKOBA, E. O. XAATYPUHAZ, . E. AOBPSKOB", B. C. KOXEBHMKOB!

AO «ANMAYH» COHATOPHO-KYPOPTHBIN KOMAAEKC!, AHONA,
rBQOY BO MepBbit MOCKOBCKMIA MEANLIMHCKIIA yHMBEPCUTET M. .A. CeveroBa2, Mockea, PO

[lett ¢ xpoHuuecknMK 3a60NEBAHUSIMM PECTIMPATOPHOTO TPpakTa Bbinn obcnenosasl Ha Hanuume IgM u IgG antuTen B coiBopoTke
kpoBu npoTus Bupycos (Herpes simplex, Epstain-Barr, Cytomegalovirus) u 6aktepuit (Chlamydia trachomatis + pneumoniae, Myco-
plasma pneumoniae) metopom ELISA. MapannensHo onpeaensnu anuHy Tenomep AMMboLNTOB Neprdepryeckoil KPOBU C MOMOLLBIO
rbpuanaumn in situ  npotouroit utometpun (FlowFISH) ¢ uenbio cpaBHerMs anuHbI TenomMep y CEpONO3MUTUBHBIX U CEPOHEraTUBHBIX
nauneHTos. [pUMeHeHNEe PerpeccUOHHOrO QHANM3A U AHANW3A QNLTEPHATMBHBIX MPU3HAKOB (B NPOLEHTAX) NO3BOAMNO HMBENUPOBATL
BO3PACTHbIE OT/IMYMS CEPOMNO3UTUBHON M CEPOHErATMBHOM rPYMM 1 YCTAHOBMTH, YTO TEIOMEPbI IMMQOLIUTOB AETEN, MMEIOLMX AHTUTE-
N NPOTUB BUPYCOB B PA3IMYHBIX COMETAHMSIX, B TOM YMCNE B COYETAHMAX C AHTUTENAMM NPOTHB BAKTEPHI, KOPOYe TENOMEP IMMPOLM-
TOB CEPOHETATUBHbIX IETEN TOTO Xe BO3PACTa.

Kniouessie cnosa: tenomepsl, IMMbOLUTLI, BUPYCHblE MHEKLMH, [ETH
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galovirus) and bacteria (Chlamydia trachomatis + pneumoniae, Mycoplasma pneumonia) by ELISA and for telomere length of their lymphocytes by fluorescent hy-
bridization in situ followed by flow cytomerty (FlowFISH). The purpose of the study was to compare the lymphocyte telomere length of these seropositive and seron-
egative children. Regression analysis and analysis of percent distribution relative to the regression line have compensated age differences between seropositive
and seronegative groops and demonstrated shorter telomeres in lymphocytes of children those have serum antibodies to viruses in all combinations (including com-
binations with antibodies to bacteria) in contrast to seronegative children of the same age.
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Kaxpoe feneHne comatMyeckoit KneTku conpo-
Boxpaetcs ykopouernem [JHK, Bxopsiieit B coctas koHLe-

BbIX CTPYKTYp Xxpomocom — Tenomep [1]. Moteps yacty Te-
nomepnon [IHK nposensercs, B yacTHOCTH, TeM, 4YTO C BO3-
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PACTOM yKOPQUMBAIOTCS TENOMEPbI KNETOK nepudepryeckoit
KPOBW, MPU 3TOM y AeTeit yKOPOYeHUe TENoMep NPOUCXOAUT
Hanbonee Buictpo [2—4].

XpoHuueckue BocnanutensHele 3a60NEBAHWS COMPOBOX-
AQIOTCS NOBBILUEHHON NPOAYKLUMEH OKTUBHBIX GOPM KMCIOPOAa
(okenpaTHBHBIM cTpecc), uTo sBnseTCA OpHOM M3 yHUBEPCANb-
HbIX MPUYMH YKOPOUeHUs Tenomep npum natonoruu [5, 6]. Us-
MEHEHMS ANKHbI Tenomep TMMPOLMTOB ONMCaHBI y AeTel npu
xpoHuueckon BNY-nndekumn, nHdekUMOHHOM MOHOHYKIe-
ose [7, 8], u apyrx «MOHOMHPEKLMAX», OAHAKO HA MPAKTH-
K€ 4aCTO BbISBNISETCH COYeTaHne AByx M Bonee MHPEKUMI Bu-
PYCHO# 1 BaKTepUanbHOM 3THONOTMM. DTO ONPEAEnUIo Lenb
pab0Tbl — CPABHUTENBHOE UCCNIEAOBAHNE ATUHbI TENOMEP TMM-
bOLMTOB feTel, CTPAAAIOLLMX XPOHMYECKMMM 3060NEBAHMAMM
PECMUPATOPHOrO TPAKTA, CEPOHEraTUBHBIX M CEPOMO3UTUBHBIX
B OTHOLLEHMM BUPYCHBIX M BAKTEPUAmbHBIX QHTUreHOB. bricTpoe
BO3PACTHOE YKOPOUEHMe TENOMEP Y AeTei NPUBOAMT K TPYA-
HOCTAM NOAB0PA COOTBETCTBYIOLMX BO3PACTHBIX FPYMM CPABHE-
HWS AOXE MPM CPABHUTENLHO GoMbLIMX 06BEMAX MCCNEAoBa-
Hus. B CBA3M C 3TMM, B 30AQUM WMCCNEROBAHMS BXOAMA MOMCK
QEEKBATHBIX CTATUCTUYECKWX MPUEMOB, MO3BONSIOLUMX HUBENH-
POBATH BO3PACTHbIE PA3AMUMS NPU CPABHEHWM ANIHBI TENOMEP
KNETOK AeTeN HEOAHOPOAHbBIX BO3PACTHBIX rPyMM.

MOTepMGﬂbI n MmetToabl UccniegoBaHusa

BeHosHyto kpoBb 3a6upanu y petei ¢ xpoHuye-
CKUMM BOCTMANMUTENbHBIMK 3060NEBAHUSIMU PECTIMPATOPHOTO
TPAKTA (CUHYCHUTbI, TOH3UANUTBI, BPOHXMTBI M Np.) CTPOro nNo
MOKA3AHMSIM M C MHPOPMMUPOBAHHOTO COMACUS POAMTENEN
ANt UCCNIEAOBAHMS HANMYMSA QHTUTEN K MHPEKLMOHHBIM areH-
Tam. Aututena knaccos IgM u IgG « Bupycy npoctoro rep-
neca, K KancMaHOMY aHTUreHy Bupyca dnwrterH-bapp, k um-
Tomeranoeupycy u k Chlamydia trachomatis, pneumoniae
OMPEAENsNN C MOMOLLLIO MMMYHO(PEPMEHTHBIX TECT-CUCTEM
npownssogactsa HMO «duarHoctnueckue cuctems» (Poccus),
a awtutena k Mycoplasma pneumoniae — ¢ nomowgsio IgM
n IgG ELISA npoussoactsa DRG (fepmanus).

MapannensHo NPoBOAMAM ONpPeAeneHue KoNMYecTsa Te-
nomeptroi JHK numdboumtos metopom Flow-FISH, noapo6-
HO OMUCAHHBIM HaMM pakee [9].

Mpobbi nccnenosanu Ha uutodnyopumetpe FACScan e npo-
rpamme CellQuest (Beckton Dickinson, CLLIA), ouenmBas MHTeH-
cueHocTb ntoopectieHumm PNA, cootsetctsytoLyto KonmyecT-
By TTAGGG-nosropos tenomeproi JHK, B eanHmuHbIX KneTkax
numboumTapHoro «nonsi» (arrperatsl U3 AByx M Gonee knetok
naeHTdHUUMpoBanM ¢ nomolubio pnioopecterumn 7-AAL u B
cuéT He Bknmioyaru). 3a nokasatens ¢nioopecuerumn PNA
MPUHUMANM PA3HULY MEXOY BENMYMHOM CPEefHeN WMHTEHCHB-
HOCTM pIOOPECLEHLMN UCCNeAOBAHHbIX KieTok B onbite (PNA
+) 1 Takoeow B koHTpone (PNA-). MapannensHo knetkam ne-

KOB3BECH MCCIEAYEMBIX MALUMEHTOB TOYHO TAK Xe o6pabarbl-
Banu knetku nuHmn 1301 B kavectse crangapra. MHTteHcus-
HOCTb pIIIOOPECLEHLMM MCCNEROBAHHBIX OBPA3LOB CPABHMBA-
JIM C TOKOBOWM CTAHAAPTA M BLICYUTBIBANM aBCOMIOTHOE Coaep-
xaHue Tenomepron [IHK, BbipaxeHHoe B konuuecTse Thicsy
nap vykneotugos (TMH), onmpascs Ha npeasapuTensHo nony-
YeHHble PEe3yNbTATbl UCCNEAOBAHMS IJIMHBI TEpMUHANBHBIX JHK
noetopoe (TRF) & knetkax 1301 u numdoumtax 5-1 pasHbix
noHopos kposu metoaom Southern Blotting.

Cratnctudeckyio 06paboTky MomyYeHHbIX AAHHBIX MPOBO-
annn 8 npunoxennn MS Office Exel, ouenvsas sapraumon-
Hble psifibl, HOCTOBEPHOCTb MOKA3ATENEN PErPECcHM, PA3UIMi
CPEAHMX BEMIMYMH W MPOLEHTOB (CMOCOBOM C MCNONb30BAHMEM
YrOBOM TPAHCPOPMALMK) ¢ NoMoLLbio kpuTepws CTbioaeHTa.

Pesynbrartbl u ux obcyxaeHune
Bospact 06cnepoBaHHbIX AETEM W KONMYECTBO TeNo-
mepron JHK (tOHK) numboumtos y Hux npeactasnetsl B Tab-
nmue 1. B 30BMCMMOCTM OT HONMYUS QHTMTESN, BCe AeTM Obinu
pasgeneHsl Ha Age rpynnbl. B rpynny 1 6binn BioveHsl gety
6e3 BbISBAEHHbIX AQHTUTEN (CepoHeraTueHbIe), B rpynny 2 — ae-
TH, Y KOTOPbIX BbIM BbISIBIIEHBI QHTUTENA K BAKTEPUANBHBIM 1
(Mnu) BUpycHBIM aHTUreHam (ceponoauTuehbie). B aToi rpynne
QHTUTENA K XNaMuamsm obHapyXeHbl y 4 aetei, K MMKOMIA3-
me —y 20, k Bupycy npocroro reprneca — y 14, supycy Snw-
terHa-bapp —y 21, k uutomerannosupycy — y 23; npwm sTom
y 41 pebéHka onpepensnucb aHTUTENa NpoTMB AByx M Gonee
nHekupmoHHbix arertos. Kak BugHo m3 Tabnuusl 1, cpepree
konnuectso THHK numdoumtos B rpynne 2 (ceponosutuaHbie)
6bi10 LOCTOBEPHO MeHbLUe, YeM B rpyrne 1. [pu sTom cpearmi
M MOKCMMOUTbHBIM BO3PACT A€TeM B rpynne 2 Gbin Gonblue, Yem B
rpynne 1, B CBA3M C YEM Mbl MOMLITANMCH BbISICHWTL BO3MOX-
HOCTb 3ABMCUMOCTM PA3NMYMIT [JIMHBI TENOMEP OT BO3PACTA.
[ns 3Toro 6bin NPoBEfEH PETPECCHMOHHBIN AHANMS 3CBM-
CMMOCTH ANMHBI TENIOMEP OT BO3PACTA B KAXAOM Mccnepye-
moit rpynne. Kak BuaHo 13 tabnuusl 1, MOTEMATUHECKM OXM-
naemas sennunHa (MOB) konuuectsa TAHK B kaxgon rpyn-
ne Ao 3-ro 3Haka coBnagaeT co cpeaHen sennunHon TOHK,
MONYYEHHOM OMbITHBIM MYTEM. TO CBUAETENLCTBYET O TOM,
4YTO cpaBHeHMe cpeaHmx BennumH konunuects TAHK rpynn 1
2 BLISIBNISIET MX PA3MMYMS, BO MHOTOM 3ABMCSLLME OT BO3PAC-
T, YTO He MO3BONSET CAENAT OfHO3HAYHBIN BbLIBOA, O PA3NN-
YMSIX QIMHBI TENIOMEP TMMPOLMTOB MEXAY AETbMM STUX rPymn
B 30BUCUMOCTM OT HOTIMUMS AHTUTEN.
3aBUCHMOCTb ANIMHBI TENOMEP JIMMpOLIMTOB OT BO3PACTA BCEX
06CNENOBAHHBIX [ETEN, BbIIBIEHHAS C MOMOLUBIO PErPECCHOHHO-
ro aHanuaa, onwmcsisanacs popmynoit: y = 11,553 — 0,3768x;
roe y — TOHK (TMH), x — sospacr (net); p = 0,001. Pesynsra-
Thl GHONM3A KOMMYECTBA «MOMNAAAHUA» MHOMBUAYCbHBIX 3HAYE-
HMM konudectea TOHK Bbllue mMnm Huxe MaTeMATUYECKM OXM-
AAEMO BENMUYMHBI (IMHWM Perpeccim), BLIMUCIIEMOM C MOMOLLBIO

Tabnuua 1. Konnuecreo TAHK numboumntos u Bospact obcnenoBaHHbIx geTei

Mapametp
Konuuectso TOHK (TMH)
Bospacr B rogax, (min — max)
MOB* tIIHK (TTTH)

* — MOB — MaTeMaTHyecku OXMaaemas BeNUUYMHA

Tpynna 1, (n=13)

11,624 +0,302

4,2+0,34 (2—7)
11,624 (ans 4,2 ner)

Tpynna 2, (n=49)
8,989 +0,285, p,_, = 0,002
5,6+0,36(2—14)
8,989 (ans 5,6 net)
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Tabnuua 2. MpouenT peteit ¢ konmyecteom TAHK (TMH) nuMdoumTor MeHbLLIe MATEMATHYECKM OXMAAEMON BEUYMHDI A1S MX BO3PACTA

Mokasarens Bce netu [pynna 1 lpynna 2
o - 48,4 £ 6,35 7,7+7,39 59,2+7,02
% peten c konuyectsom TOHK Huxe MOB (30 us 62) (1 s 13) (29 ua 49)
[octoBepHOCTb pasanymit p,_,<0,01

Tabnuua 3. lNMpouenT geteit ¢ konnuectsom TAHK (TMH) numdboumtos merbiie MOB B rpynnax ¢ QHTUTENAMM K PA3HBIM BUAAM MHEKLMM

Mokazatens [pynna 1
% neten ¢ konnyectsom TOHK Huxe MOB 7,7 7,39
Konnyecteo HabniogeHui 13

[octosepHocTb pasnnumii ¢ rpynnoi |

AAHHOM hOPMyYbI, ANist KAXKAOTO BO3PACTA € MHTepBanom B 1 rog,
npeacTasneHsl B Tabnuue 2. OHM JEMOHCTPMPYIOT AOCTOBEPHO
GOMbLIMIA MPOLEHT MHOMBMOYYMOB, MMEIOMX MASIMHY TEromep
nnmboupros merblue MOB ang ux Bospacta, B rpynne 2 (cepo-
MO3UTUBHBIX) MO CPABHEHMIO C rPynnoit 1 (cepoHeraTueHbix).

Hanee nopobHbiit aHanus 6bin nposeaéH ans rpynn Ae-
TEM, PA3AMYAIOWMXCS MO creundpuiHOCTH aHTUTen. B rpynny
2A BKIIOYMIN AETEN C AHTUTENAMM K QHTUrEHOM BaKTEpHH, B
rpynny 2B — k Bupycam u B rpynny 2B — kak k 6aktepusim,
TaK 1 K Brpycam. Kak BuaHO m3 Tabnuusl 3, o CpaBHEHMIO ¢
rpynnoi 1, LOCTOBEPHO GONbLIMIA MPOLEHT AETEM, MMEIOLLMX
Tenomepsl iMmoumtos kopoue MOB pns csoero Bospacra,
BoiseneH ana rpynnel 2b u 2B (cooTsetctBenHo, ¢ antuTena-
MM K BMPYCOM M K BUPYCAM B COYETAHMM C GHTUTENOMM K
6aktepuam). B rpynne 2A (awtutena tonsko k Baktepusim)
NOAOBHBIX UBMEHEHMI HE BbISIBIEHO.

lMony4eHHble HOMM JAHHBIE KACAIOTCS TOSKO BOSIbHBIX AETEMN
1 BEMOHCTPMPYIOT UX FETEPOreHHOCTb MO MOKA3ATENSIM CEPONO-
3UTUBHOCTM M [IMHE TENOMEP, YKOPOYEHME KOTOPBIX OKA3AIOCh
QCCOLMMPOBAHHBLIM HE TOMBKO C BO3PACTOM, HO M C HONMYMEM
QHTUTEN MPOTMB UCCNEAOBAHHBIX BUPYCOB. YKOpOYEHUe Teno-
Mep MMGOLMTOB AeTei, MHGULMPOBAHHBIX BUPYCAMM, BrOJHE
OBBACHMMO, ECIIM MPHHSITL BO BHUMAHME CMOCOBHOCTL BUPYCHBIX
KOMMOHEHTOB BbI3bIBATH YKOPOYEHUE TENIOMEP, B3AMMOLENCTBYS
HenocpeacTserHo ¢ TenomepHoit [IHK, 6enkamu, ysacteytoLm-
MM B OPTOHM3ALMK CTPYKTYPbl TENOMEP U GOPMUPOBAHMM reTe-
poxpomatuHa, a Takxe ¢ Tenomepason [10]. bonblwoe 3Have-
HME MMEET TOKXe HOKOMIEHWE MACChl BMPYC-CreLMpUIECKMX
KNETOK C YKOPOYEHHbIMM TENOMEPAMM 30 CHET X Bonbluei pen-
nvkatmeHom aktueroctn [8, 11]. Ykopouerue Tenomep obecne-
YMBAET M OKCMOOTMBHBIM CTPECC, COMPOBOXAAIOLMIA XPOHMYE-
CKOE BOCMQNEHUE, MpUCyTCTBYlOLEE Y OBCIENOBAHHBIX HOMM
AETel, OOHAKO BKIOA 3TOTO pAKTOPA Mbl OLEHWUTb HE MOXEM,
MOCKONbKY HE MOXEM CPOBHUTb [jIMHY TENIOMEP CEPOHEraTMB-
HbIX M CEPOMO3MTUBHLIM [ETe C XPOHMHYECKOM MATONOrMer C
ASIMHOM TENIOMEP 30OPOBLIX AETEH, KOTOPbIE HE YYOCTBOBAM B
MCCNEROBAHMM MO STUHECKUM COOBPAKEHMSIM.

3aknoueHue

Peayanchl HAWMX MCCJ'IeJJ,OBGHMlji CBM,D,eTeJ'IbCTBy-
0T 06 YKOpOUeHUH Tenomep TMMPOLUTOB AETEN C XPOHUYE-
CKMMM 3060NEBAHMAMN PECTIMPATOPHOTO TPAKTA, Y KOTOPbIX
BbISIBNEHbI QHTUTENA K LMTOMEraNoBMPYCY, BUPYCY NPOCTOro

[pynna 2A lpynna 26 [pynna 2B
25,0+ 15,31 60,7 £6,70 76,9+11,69
8 28 13
p>0,05 p<0,01 p<0,001

repneca v DnwrenHa-bapp B pasHbix codeTamusix, B TOM
YMcne B coyeTaHnu ¢ anturenamu k 6aktepuam Chlamydia
(trachomatis + pneumoniae) u (uan) Mycoplasma pneumoni-
ae, No CPABHEHMIO C CEPOHEraTUBHBIMM AETbMM TOFO Xe BO3-
pacta. TaKo#i BbIBOA CAENAH HO OCHOBE PerpecCMOHHOrO
QHOMM3A B COMETAHMM C AHANM3OM CIbTEPHATUBHBIX MPU3HA-
KOB, 4TO MO3BOMWIO HWBEAMPOBATb BO3PACTHBIE PA3NMYMSA
FPYNN CEepOMO3UTMBHLIX U CEPOHEraTMBHBIX AeTeit. AHanus
MO3BOMMA TAKXKE OLEHWTb «BKAGA» TUNA NEPCUCTUPYIOLLE
MHEKLMM, B AAHHOM Cly4ae BUPYCHOM, B KQYeCTBe onpeae-
nsiowero GaKTopa yKopoueHus Tenomep NMMPOLMTOB AeTen
C XPOHUYECKMMM 3060NEBAHUSMU PECIMPATOPHOTO TPAKTA.
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