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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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1. dyHKkuioHanbpHA noJsIpu3alis parouuTis Ta ii KOpeKiisl y TBApUH Pi3HUX BIKOBUX IPyII

2. Functional polarization of phagocytes and its correction in animals of different age groups

Pedepar:

1. Inceprarnis NpUCBsAY€Ha AOCIIIPKEHHIO BIKOBUX 0COOJIUBOCTEN (PEHOTUII0BO-(YHKIiOHANBHOTIO IPOQiio
Makpodaris pi3HOi JI0Kai3alii Ta OHTOreHe3y, a TaKOX HEUTPOQIsIB y MUILEH, Ta BIIJIMBY ME3€HXIMHUX
CTPOMAJIbHUX KJIITUH HAa METabo0J1i3M (aroiuris. Briepiie BUsSBIEHO Ta OXapaKTEPU30BaHO OCOOGIMBOCTI 3MiH
MeTabostiyHOoro npodisnto ¢GarolyTiB pidHO] J0KaNi3alii Ta NOXOIKEHHS 3 BIKOM y MullIell. BcTaHOBI/IEHO, 110
Makpogaram MOHOLIMTAPHOTO [TOXOIPKEHHS CTAPUX TBAPUH BJIACTUBUI NIPO3aNajbHUI 3CyB META00IIi3My, y TOM 4ac
K Makpogaram eMOpiOHaJIbHOTO MOXOPKEHHSI IPMTaMaHHa [IpOTH3analbHa MeTab0JliuHa CIIPSIMOBAHICTb 3
IIOCUJIEHHSIM apriHa3HOi aKTUBHOCTI Ta 3HW)KEHHSIM OKCUAATUBHOIO MeTabo1i3My. Po3mupeHo icHyoui ysIBJI€HHS
CTOCOBHO BIIJINBY Makpo@aris jiM(pOifHUX OpraHis Ha BikoBi 3Minu T-sim@ouutis. Ha Mopei reTepoXpoOHHOTO
napab6io3y nokasaHo, 10 Makpodaru CTapyux TBApUH XapaKTePU3YIOThCS IOCUJIEHOIO Mirpallielo y BTOpUHHI

niMm@oinHi opraHu MOJIOAMX TBAPUH, 1I0 CYIIPOBOPKYETHCS 301yblIeHHAM 4acTKu T-1iM¢pOLUTIB 3 PEHOTUIIOM



PETYJIITOPHUX KJIITUH Yy JiMQOBY31aX Ta 3MEHIIEHHSIM BiICOTKY IUX KJIITUH y cesesiHLi. B ymoBax in vitro
[IPOIEMOHCTPOBAHO MOXUJIMBICTb [TPOTU3AMAJIbHOI aKTHBallii MeTabosi3My Makpodaris pi3Hoi Jiokamizanii Ta
OHTOT€HETUYHOIO MTOXOKEHHS, OTPUMAaHUX BiJl CTApUX MUIIEH, [IPY CHiBKYJILTUBYBAHHI 3 ME3€HXIMHUMU
CTPOMaJIbHUMU KJliTUHamMu Tumycy (TMMCK) mosionux TBapuH. IIpy LiIbOMy BUSIBJIEHO OCTOBIpPHO 0ijbIll BUPA3HU
moayngaropauil epekt TMMCK Ha Makpogaru MOHOLUTAPHOTO TIOXOPKEHHS], OTPMMaHi Bifi cTapux Mullel, i He

BUSBJIEHO BIKOBUX BiiMiHHOCTe! MoaysiTopHOro BiiuBy TMMCK Ha makpodaru eMOpioHaIbHOTO IOXOIKEHHS.

2. It is known that the vast majority of tissue-resident macrophages have embryonic origin. Preliminary research
shows that macrophages of embryonic and monocytic origin change differently with aging. Many pathological
states are associated with the inappropriate metabolic profile of macrophages. Recent studies showed that
multipotent mesenchymal stromal cells (MMSC) are promising candidates in the treatment of immune-mediated
disorders due to their ability to cause anti-inflammatory metabolic skew of leukocytes, including macrophages.
However, the capability of MMSC to modulate metabolic state of macrophages of different origin from aged
organism remains largely unexplored. The aim of the present study was the investigation of phenotypic and
functional profile of phagocytes and its correction in mice of different ages. Age-related changes in the metabolic
profile of murine phagocytes of different localization and ontogenetic origin were discovered and characterized
for the first time. Macrophages of the monocytic origin (bone marrow-derived and splenic macrophages), obtained
from aged mice were characterized by pro-inflammatory (M1) skew of arginine metabolism, while macrophages of
embryonic origin (peritoneal and alveolar macrophages) exhibited anti-inflammatory skew of arginine metabolism
(M2) accompanied by the decrease of oxidative metabolism. Current data concerning the effect of macrophages in
lymphoid organ niche on age-related changes of T-lymphocytes were expanded exploiting heterochronic
parabiosis model. Macrophages of aged mice were characterized by significantly higher migration rate into spleen
and lymph nodes of the young animals. Increase in the macrophage fraction in the lymph nodes was associated
with a higher number of T-lymphocytes with regulatory phenotype in this organ. However, migration of
macrophages from aged animals into the spleen of young mice was accompanied by the decrease of regulatory T
cells number. New data on the modulatory effect of MMSC on the metabolic profile of macrophages was obtained.
The possibility of anti-inflammatory activation of metabolism in macrophages of different localization and
ontogenetic origin obtained from old mice was demonstrated in vitro in coculture with thymic MMSC of young
animals. In case of macrophages of monocytic origin, there was more profound effect of thymic MMSC on cells
obtained from aged mice as compared to young. There was no age-dependence of MSC modulatory effect on
macrophages of embryonic origin. Our results experimentally substantiate the feasibility of the use of MMSC cell
therapy for anti-inflammatory metabolic polarization of tissue macrophages especially in aged persons. In
addition, the protocol of neonatal tolerance induction to GFP-labeled caryocytes was developed. It can be used in
the studies of cell migration and homing.
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