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Pe3iome

AKTVYAJIBHOCTDb. Bo3spacTtHble n3aMeHeHMsI, MPOTEKAIONIE B UMMYHHOU CH-
cTeMe B IpoIiecce CTapeHMsl, BKIIFOUAIOT AVCPETYJISIMIO Ha YPOBHE BPOKIAEHHO-
ro MMMYHMTETA U OMMCaHbl Kak BOCHaIUTeIbHOE cTapeHne win «inflammaging».
BocnaimrenbHoe cTapeHue MpeAroyiaraeT HauuyMe HU3KOYPOBHEBOIO CUCTEM-
HOTO BOCITQJIEHNUSI, TPUCYTCTBYIONIIETO Ia’ke Yy KIMHUYECKM 3IOPOBBIX JIIO-
Ie/l CTaplIMX BO3PACTHBIX TPYIT M XapaKTepU3YIOIIErocs IOBBIIIEHHBIMM
B KPOBM YPOBHSIMM MEOMaTOPOB BOCHAJIEHMSl, B TOM YMCJIE TTPOBOCITA/INTEb-
HbIX IIMTOKMHOB. BocmanuTesbHble peaklMy WUrpaloT [IBOVICTBEHHYIO PpOJib,
C OOHOV CTOPOHBI, ObecreumBasi 3aIIUTHYIO pPeaKIuio, C APYroil CTOPOHBI,
OToCpenysl TIOBPeXKIeHNe TKaHel Py M3OBITOYHOCTY BOCIAJIEHUSI M ero Xpo-
Husauym. Ilpeamosaraercst, 4To XapakTep MpoIiecca CTapeHus M pPasBUTHE
BO3PAaCT-aCCOIMMPOBAHHONM IMATOJIOTUY MOT'YT OBITh CBSI3aHbI C GAJIAHCOM ITPO-
Y TIPOTUBOBOCIIAJIUTEIbHBIX [IUTOKMHOB.

L EJIb PABOTDbI — olieHKa ypoBHEN IPO- ¥ MPOTMBOBOCHAIUTETbHbBIX IIUTO-
KVHOB Y JIOJITOSKUTEJIEN U JINII, CTAPUYEeCKOTO BO3pacTa IpyM Pas3IMIHbIX (HeHOTH-
max CTapeHmusl.

MATEPUAJI U METOAbI NCCJIEAOBAHWSI. B uccinemoBaHye BKIIOUEHO
80 nu11 cTapueckoro Bospacta (cpemuuit Bospact 81,8 roma), 100 gonroxkurenen
(cpemumii Bospact 92,2 roma) u 50 demoBek MoJI0gOro Bo3pacTa (CpemHuii BO3-
pact 22,4 roga) B KaueCTBe I'PYIITbI CpaBHeHMsI. ['pyTinbl cTapyecKkoro Bo3pacra
Y JOJITOSKUTENIEN ObUIM pasaesieHbl Ha MMOATPYIIIbI (PU3MOIOrMYeCKOTO U TIaTOJIO-
rMYeckoro peHoTMITa CTapeHMsT Ha OCHOBAaHUM KJIMHUYECKUX JAaHHBIX: MHOEKCA
KoMOpOuaHOCTM YapiabCOH, KpaTKOM OaTaper TeCcTOB (M3MUYecKoro (GyHKIMO-
HMUPOBAHMS M KPATKOI IIKAJIbI OIEHKY MCuXudeckoro craryca. OueHKa ypOBHS
IIMTOKVHOB TAIMEHTOB MCCJIEAYEMBIX T'PYIIT IPOBOAMIACH METOAOM MMMYHO-
dbepmentHoro anasmsa (MMMDA) B CbIBOPOTKe KpPOBM, a TaKKe CyIlepHaTaHTax
KyJbTYpbl MOHOHYK/IeapHbIx KieTok (MHK) nocne 24-yacoBoro KyabTMBUpPOBa-
Hus. Onpenensinch KoHLeHTpauyy 1mtokmuuoB 1L-10, IL-4, IL-6, IL-10, IL-18,
TNFo, TOPB (vabopsr «Bekrtop-bect» (Poccusi) u CloudClone Corp. (USA).
[TosryyeHHBIE TaHHbBIE OIEHMBAIMCH C MCIIOIb30BaHMEM ITPOrPAMMHOIO IaKeTa
Statistica 14 (StatSoft, Europe) n GraphPad Prizm (Prizm, USA).
PE3VJIBTATBI. OnieHka ypoBHENM IIMTOKMHOB B ChIBOPOTKE KPOBM IOKasasa,
YTO B TPYIIIE ITOJTOKMTEJIEN TMOBBIIIeHA KOHIIEHTPAIMsI KaK MTPOBOCIA/IATEb-
HbIX 1uTOKMHOB IL-6, TNFa, IL-1B, IL-18, Tak # mMpOTMBOBOCIAIMUTETbHBIX
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uutokuHoB 1L-10, TGFp. [Ipu atom B rpyrmrme crapyeckoro BO3pacta BbISIBJIEH
JIycOalaHC LIMTOKMHOB, ITPOSIBJISIONIMIACS MTOBBIIIIEHMeM KomuecTBa IL-6 u cHu-
skeHvieM ypoBHs [L-10 u TGF. MoskHO npennosiokuTh, 4To JaHHBIN JucOaIaHC
IIPO- ¥ IIPOTMBOBOCIAIUTEbHBIX IIMTOKMHOB OIpenesIsieT rmepexof oT heHOTH-
T1a YCITEIITHOIO CTapeHMsl K MaTOJIOTMYeCKOMY BapuaHTY, XapaKTepPU3yIoIIeMyCs
pa3sBUTMEM BO3PaCT-aCCOLMMPOBAHHOM Iarosiorun. Kpome Toro, Hamu BbIsIBIIE-
HO MoBbIlIeHMe YpoBHS IL-4 mpu ycrnemntHoM ¢heHOTUIIe CTapeHUsI, UTO MOXKET
paccMaTpuBaThCS B KaUeCTBe MapKepa JaHHOTO ()eHOTMUIIA, a TIOBBIIIEHE YPOB-
Heit IL-6, TNFo. — B KauecTBe MapKepoB MaToJOTM4eCcKoro heHoTura cTapeHnst
Y JIMII CTAapYeCKOTO BO3PacTa ¥ JOJITOSKUTEJIEN.

Konnenrparmn uyrokuuos IL-1, 1L-4, IL-6, IL-10 u TNFa, omnpenensiembie
B CbIBOPOTKE KPOBWU, SIBJISTIOTCSI JOCTATOYHO HU3KMMM, UTO IIPUBOAUT K HEOOXO-
IUMOCTH IIPUHMMATh TMAarHOCTUYECKOe pellleHNe 10 3HAaYeHMUSIM, HaXOASIILIMMCSI
Ha HIDKHUX TIpefesiax IeTeKIM COBPEMEHHBIX TeCT-CUCTEM, U, KaK CJIeNCTBUE,
K HI3KOM YYBCTBUTEJIBHOCTM TaKMX MapKepoB. B cBsI3M ¢ 3TMM Hamu ObLIN Olle-
HEHbl YPOBHM JAHHBIX IIUTOKMHOB B KyJbTypax MHK, BbimeneHHbIX U3 mepu-
dbeprueckoyn KpoBM IMAIMEHTOB MUCCAeAYeEMbIX I'pymil. IlomydyeHHbIe TaHHbIE MO-
Kasau, 4yTo KoHIeHTpauuu uuTokuHoB IL-1, IL-6, IL-10 1 TNFo B kynabType
KJIETOK B JIECSITKM pa3 IPEeBbBIIIAIOT X KOHIIEHTPAILMIO B repudepnyeckon Kpo-
BU, TPV TOM OHM JOCTOBEPHO ITOBBIIIEHbI Y JIUII CTAPUYE€CKOTO BO3pacTa U JOJITO-
SKUTEJIEN TI0 CPaBHEHMIO C MOJIOIBIMM JIFOAbMM. TaKksKe BbISIBJIEHA MOBbIILIEHHAS
nponykuys [L-6 u TNFa B rpynmne nauyueHTOB cTapyeckoro Bo3pacTa M JOJIro-
SKUTEJIeN TIpU IaTojiormuyeckom (eHorune crapenus. [Ipy 3ToM KOHIIEHTpAIMS
npoTuBoBocHauTeabHoro uuTokuHa IL-10 Takske moBbilllasach C BO3PacTOM,
HO He 3aBMcejia OT (eHOTUIIa CTapPeHMUs], YTO XapaKTepu3yeT BBISIBJIEHHbIN IVC-
6as1aHC MPO- ¥ MPOTMBOBOCITAINTEIbHBIX [IUTOKMHOB MPY (EHOTUIIE TTAaTOJIOTH-
YeCKOI'O CTapeHMsI.

BbIBO/Ibl. BrissieHHble MapKepbl (heHOTUIIOB ITaTOJIOTMYECKOTO U YCIIEIIHO-
IO CTapeHMs MO3BOJISIOT IIPOrHO3MPOBATh Pa3BUTHE BO3PACT-aCCOLMMUPOBAHHOM
MaToJIOTUM Uau posiroyietusi. I1pemyioskeHHOe HaMyM MCC/IeqOBaHNMe IIUTOKWHOB
B KynbType MHK MoskeT 6bITh 60s1ee MHGOPMATUBHBIM, YeM OIleHKa IIUTOKMHOB
B CBIBOPOTKeE IepudepnuecKoin KpOBM.

KnioueBble c/10Ba: BPOKIEHHBIM MMMYHUTET; BOCIAJIMTEIbHOE CTapeHue; 1y-
TOKMHbI; KYJIbTypa KJIETOK; MapKepbl CTapeHMSI.
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Abstract

BACKGROUND. Age-related changes occurring in the immune system during
aging include dysregulation at the level of innate immunity and are described as
inflammatory aging or “inflammaging.” Inflammatory aging presupposes low-
level systemic inflammation, which is present even in clinically healthy people
of older age groups and characterized by elevated blood levels of inflammatory
mediators, including proinflammatory cytokines. Inflammatory reactions play a
dual role: on the one hand, providing a protective reaction; on the other hand,
mediating tissue damage with excess inflammation and its chronization. It is as-
sumed that the nature of the aging process and the development of age-associated
pathology are related to the balance of pro- and anti-inflammatory cytokines.
AIM. To assess the levels of pro- and anti-inflammatory cytokines in long-living
and elderly patients with various aging phenotypes.

MATERIALS AND METHODS. The study included 80 elderly participants
(mean age: 81.8 years), 100 long-living participants (mean age: 92.2 years) and
50 young participants (mean age: 22.4 years) as a comparison group. The groups
of elderly and long-living participants were divided into subgroups of the physi-
ological and pathological phenotype of aging based on clinical data: the Charl-
son Comorbidity Index, the Short Physical Performance Battery and the Mini-
Mental State Examination. The cytokine levels of patients in the study groups
were assessed by enzyme immunoassay (ELISA) in blood serum, as well as in
mononuclear cell culture (MNC) supernatants after 24 h of cultivation. The con-
centrations of the following cytokines were determined: IL-1f3, IL-4, IL-6, IL-10,
IL-18, TNFa, TGFf$ (Vector-Best kits, Russia and CloudClone Corp.,USA). The
obtained data were assessed using the Statistica 14 software package (StatSoft,
Europe) and GraphPad Prizm (Prizm, USA).

RESULTS. Assessment of serum cytokine levels showed that the concentration
of both pro-inflammatory cytokines IL-6, TNFa, IL-1p, IL-18 and anti-inflam-
matory cytokines IL-10, TGFf was increased in the group of long-living partici-
pants. At the same time, an imbalance of cytokines was revealed in the elderly
group, manifested by an increase in the concentration of IL-6 and a decrease
in the level of IL-10 and TGFR. This imbalance of pro- and anti-inflammatory
cytokines assumedly determines the transition from the phenotype of normal ag-
ing to a pathological variant characterized by the development of age-associated
pathology. In addition, we revealed an increase in the level of IL.-4 with a normal
aging phenotype, which can be considered as a marker of this phenotype, and an
increase in the levels of IL-6, TNFo as markers of the pathological phenotype of
aging in elderly and long-living participants.

The concentrations of cytokines IL-1, IL-4, IL-6, IL.-10 and TNFa detected in
blood serum are quite low. This leads to the need to make a diagnostic decision
based on values at the lower detection limits of modern test systems, and, con-
sequently, to low sensitivity of such markers. In this regard, we evaluated the
levels of these cytokines in MNC cultures isolated from the peripheral blood of
patients in the study groups. The obtained data showed that the concentrations
of cytokines IL-1, IL-6, IL-10 and TNFa in cell culture are ten-fold higher than
their concentration in peripheral blood, while they are significantly increased in
elderly and long-living participants compared with young participants. Increased
production of IL-6 and TNFo was also detected in the group of elderly and long-



living participants with a pathological aging phenotype. At the same time, the
concentration of the anti-inflammatory cytokine IL-10 also increased with age,
but did not depend on the aging phenotype, which characterizes the revealed
imbalance of pro- and anti-inflammatory cytokines in the pathological aging phe-
notype.

CONCLUSIONS. The identified markers of the pathological and normal aging
phenotypes help predict the development of age-associated pathology or longev-
ity. Our proposed study of cytokines in MNC culture may be more informative
than the assessment of cytokines in peripheral blood serum.

Keywords: innate immunity; inflammatory aging; cytokines; cell culture;
markers of aging.
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