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MODERN VIEWS ON INTERDEPENDENCE OF MORPHOFUNCTIONAL STATE OF
THE LIVER, SPLEEN AND BRAIN UNDER CONDITIONS OF ISCHEMIA-
REPERFUSION OF THE BRAIN

O.V. Tkachuk, S.S. Tkachuk, M.A. Povar, V.1. Shtefaniuk

Objective - to analyze the literature data concerning correlations between ischemic-
reperfusion brain damages and morphofunctional state of the liver and spleen.
Conclusion. The analysis of the scientific facts available in the literature convincingly
demonstrates the presence of the duplex correlations between ischemic-reperfusion
brain damage and morphofunctional state of the liver and spleen.

Key words: cerebral ischemia-reperfusion, liver, spleen.

Beryn

3a JaHUMH JIiTepaTypy HaBiTh HETPUBAJI TIHOKCHYHI
CTaHU TrOJIOBHOTO MO3KY MPU3BOJATD JI0 CYTTEBHX MATO-
TiCTOJIOTIYHKX 3MIH Y MIEYIHIIi Ta CEJIC3IHIIL, SIKi CTAIOTh PH-
YMHOIO NOPYIICHHS iX (YHKIIOHAJIBHOTO CTaHy, IMyHHOTO
CTaTycy i, y CBOIO Uepry, 00TsHKYIOTh epe0ir 0CHOBHOTO
3axBOPIOBaHH:. [IpOTSroM ocTaHHIX POKIB HAKOIIMYEHO
JIOCTATHIO KUIBKICTh HayKOBUX (DAKTIiB IIOJIO XapakTepy
B32€MO3B'SI3KIB MK MOP(OPYHKLIOHAILHUM CTAHOM I1e-
YiHKH, CeJIe31HKH I IHIIMX BHYTPIIIHIX OPraHiB Ta TOJIO0B-
HUM MO3KOM 3a YMOB HOTr0 imeMiqHo-penepdy3iiHoro
YIIKODKEHHSI.

Merta podoTu

[TpoananizyBaru JaHi JiTepaTypy CTOCOBHO B3a€EMO3-
B'SI3KIB MIXX 1LIEMIYHO-pernepdy31HHIMHU MOIIKO/PKEHHAMH
TOJIOBHOT'O MO3KY Ta MOP(O]yHKIIOHAIBHUM CTaHOM I1e-
YiHKH 1 CEIE31HKH.
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OcHoBHa YacTHHA

[IponemoncTpOBaHO, 1110 AUCHYHKIISI TIEUiHKH BiHO-
CHUTBCS 10 OCHOBHHX CUCTEMHHX YCKJIaHEHb T'OCTPHUX MO-
pyueHb Mo3koBoro kpoBoobiry (I'TIMK), a 1i po3Butox
NOB'SI3aHMH 13 MABUILICHHSM PU3HKY JIETAJIBHOTO HACTIAKY
Ta TMOTIPIIEHHSM IPOTHO3Y - CMEPTHICTh CEepeJl TAKUX XBO-
pux craHoButh 40,3 % [1]. [lmemis-penepdy3is rOJIOBHOTO
MO3KY IPH3BOJMUTH JI0 MOUIKO/PKCHHS Ta AUCQYHKIIT 11e-
YiHKM BHACJIIOK HaJIMIpHOTO HAaKOMWYEHHS aKTHBHUX
¢dopm kucHIo [1], eHepreTn4HOro NediuuTy Ta aKTuBaii
anonro3y [2] i 3amanbHoi peakuii [3].

VY urypis 3 imeMiero-penepdys3iero TOIOBHOIO MO3KY
BHSIBJICHA MOCWIICHA IHAYKIis nutoxpomy P450 2EI
(CYP2EL1), 36inbienns Bmicty TNF-a, IL-1 B cupoBarii
KpOBI, MaJIOHOBOTO anbieriny (MA) - B MITOXOH/IpiaJIbHIH
(paxiii neviHky Ta 3HWKeHHs B redinii akrupHocTi COJI i
I'TIO [4]. BigmoBigHo mo 3MiH MJIA TakoxX BUSBICHO
30LIBIICHHS MITOXOH/IpiasibHOTO BMicTy Ca2+, 1110 € naro-

KniniyHa Ta ekciepuMeHTanbHa marojioris. 2019. T.18, Ne4 (70)
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TEHETHYHOIO JIAHKOIO MOIIKO/HKEHHSI TeNaTOLUTIB, OCKIIb-
KW TIEPEBAHTAXECHHS MITOXOHPIN 1 KIIITHH Y IIIOMY IIUM
ionoM nocwitroe [TOJT i mpU3BOAUTH 10 3HUKESHHS OKUCHIO-
BaJIbHOTO (hochoprryBaHHS B MITOXOHAPISAX 13 TOIATb-
ITUM TIOTIKO/DKEHHSAM X CTPYKTYpH Ta QYHKIIIT 1 3HYKEH-
M cuHTe3y AT®. 3 inmoro 6oky, [TOJI, y cBoto uepry,
TTOCHITIOE TIepeBaHTakeHHsa Ca2+, Nifo4u Ha CTPYKTYPY
memOpanu [4]. OTxe, IepeBaHTKEHHS MITOXOHIPii rema-
toruTiB Ca2+ ticHo nos's3ane 3 [TOJ], i pa3oM UM YHHHA-
KaM HaJIe)KHUTh BAXKJIMBA POJIb Y MOUIKOHKEHHI MEYIHKH
et imemii-perepdy3ii ToTIOBHOTO MO3KY.

B3aeMo03B's130K 1MIEMIYHOTO YITKOIKEHHS MO3KY Ta
nucyHKINT TeYiHKH POIEMOHCTPOBAHO TAKOXK JIOCIII-
JKEHHSIMH 1HIIUX aBTOPIB [S], AKi MOKa3aym, 0 B IIypiB
micis imemii-penepdysii roOJIOBHOTO MO3KY aKTHBHICTD
kcanTuHokcuaasu, AJIT, ACT, pisear NO y cupoBsariti
kpoBi Ta piBerb NO 1 M/IA B medini Oyiu migBuIeHi. Ax-
tuBHiCTh COJI Ta I'TIO B uTo30mbHIN (Qpakilii CyTTEBO
3MentyBanacs. Kpim toro, micis imemii-peniepdy3ii roios-
HOTO MO3KY B TIeUiHIIi IypiB OyJI0 BUSBJICHO BTpaTy aKTUB-
Hocti CYP3A, ane ne Oyno 3mid B aktuBHOCTI CYP1AL,
CYP1A2 ta CYP2EI1, mo neMOHCTPY€E MOIIKOKEHHS
KIIITHH TICYiHKY 32 IUX YMOB MTEPEBAYKHO 32 PaXyHOK 3HU-
YKEHHS aHTHOKCHIAHTHOT aKTHBHOCTI.

OnHMUM 13 IUIAXIB pearyBaHHs MEYiHKA Ha ieMito-pe-
niepdy3ito TOJIOBHOTO MO3KY BBKAETHCSI IOCHUIICHHS CHH-
Te3y MEYiHKOI0 (PEPMEHTIB, MPUUETHUX O META0OTI3MY
TOKCHYHOTO TIIyTaMary, SKHi, K BIJIOMO, Y HaJAMipHHUX
KUTLKOCTSX YTBOPIOETHCS B iIIeMi30BaHill 30H1 BHACIITOK
aKTHUBAIIil IITyTaMaTHOTO Kackamy [6, 7].

CriocTepe)keHHs B IMHAMIIT iIEMiYHOTO IHCYIIBTY TI0-
Ka3aJiy, 1[0 MPOTATOM IEPIIOro THYKHS AKTUBHICTb IJTyTa-
Matokcanoanerarrpanchepasu (I'OT), mryramar-mipysar-
tpancaminazu (I'TIT), y~rmyramintpancdepasu ()-I'T) ta
Bmict CPB 3pocTtaim 3 HaCTYyITHEM BHXOJIOM Ha IUTATO, &
PiBHI HEKOH'TOTOBAaHOTO OUTIpYOiHY, EPUTPOIIHUTIB Ta TEMOT-
J00iIHY TOCTOBiIpHO 3HIKYBaIHCA [§]. BcTaHOBIIEHO TakoX
TiCHI KOPEJISIIiiHI 3B'I3KH MiXK pO3MipoM 30HH iHPAPKTY
Mo3ky Ta BmMictoM CPB, netikorutis, [OT, /AT i npssMum
6inipyoinom. 3poctanns CPB, neitkorutiB i AT 1 3MeH-
IIEHHS TEMOTTIO0iHY Ta HEKOH'FOTOBaHOTO OiTipyOiHy po3-
LIHIOIOTHCS SIK PE3YIIBTAT 3alaJICHHs, a 301IbIIICHHS PiBHIB
I'OT i I'TIT, Ha myMKy aBTOPiB, OTIOCEPENKOBYETHCS CHT-
HATBHUM NUIAXOM, He3aJISKHUM Bif 3ananeHss [§]. Orxe,
Tedinka Oepe yJacThb y TOCTpilt (pasi imeMiqHOTo iHCYIIBTY,
BHPOOJISTIOYHN (PEPMEHTH Y BiAMOBIIb HA CUTHAIIH, 0 HAl-
XOZSATh BiJ] HOIIKO/PKEHOT TKAHMHHU MO3KY, IIPUYOMY iX BU-
JIUICHHS MPOTOpIiiiHe po3MipaM MOMKOIKeHHs. BBa-
JKArOTh, III0 BUPOOJICHHS PeareHTiB TOCTPOi (pa3H, TaKKX sK
CPB i AT, cipuuuHSIOTH MpO3anaibHi IUTOKIHY, 8 TOK-
cnuami imytaMar Bukimkae cuate3 ['OT i I'TIT. Kopersiii-
HUH aHaui3 mokasas, mo ['OT € ennauUM hepMeHTOM Tie-
YiHKH, IKUH 0e310CepeTHbO MOB'I3aHMM 3 IIIEMITHNM I10-
LIKO/DKEHHSIM MO3KY HE3aJIe:KHO BiJ 3amayieHHs. BBa-
JKAIOTh, 110 1l (EePMEHT, SKU HEUTpari3ye TOKCHIHHUHA
IIyTaMaTt, MOXe BiJirpaBaTi HEHIPOTEKTOPHY POJb IIPH
IIIIeMiTHOMY TIOIIIKO/PKEHHI 1 Ma€ CIIPUATIINBE POTHOCTHY-
He 3HadeHHs [8, 9].

ChOroJiHi yBary IOCIiTHUKIB IPUBEPTAE HASIBHICTD y
TIEYiHIlI 3aXMCHUX MEXaHi3MiB, SIKi IBUAKO PEaryioTh Ha
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MEXaHIuHi Ta XiMi4Hi MOIIKO/HKYBaJIbHI BIUIMBH, & TAKOX
BHCOKHI pereHepaTOpHUiA IIOTEHITial TeTaToIHTiB, OlTiap-
HUX eTiTeNaIbHAX, CHIOTETATBHUX KITITHH, KITiTHH Kytide-
pa Ta Ito [10-12]. OgHak mediHka 37aTHA 1HIIIIOBATH HE
JIUIIIe MEXaHi3MH CaMO3aXHUCTY, alle i HEHPONPOTEKTOPHI
aHTHimeMiuHi [ 13], oMHUM 3 SKUX TpH imemii-perepdysii
MO3KY € TTOCHJIEHA TPOIYKIIis TpU(OITOBOTO MENTUIY
(TFF3) [14]. 3a yMOB reHeTUIHO 00YMOBJIEHOTO HOTO Jie-
(binuTy B MUTIIEH 3pOCTa€ 30HA IMIEMITHOTO YIITKOKSHHS
MO3KY Ta IMOTITUOIIOETHCSI HEBPOJIOTTYHUM 1e(IlnT, a BBE-
neHHs pekom6OiHanTHoro TFF3 Takum mumam ycyBae 11i
yekmanaenas. Hagxomkenns TFF3 y cucteMunii kpo-
B000Ir i uepe3 mopymenuit 'Eb y Mmo30k nocnabiroe ak-
THUBHICTb Kacmasu 3 - MyCKOBOTO YMHHHUKA arloNTO3y Hel-
POHIB, IIIO CBITYUTH PO 3aTyICHHS MPUTHIYCHHS Kacmas-
HOTO IIJISIXY JI0 MEXaHi3MiB HEHPOTIPOTEKTOPHOT i1 I[LOTO
nentufy [15]. JlaHuii YMHHAK 3MEHIITY€ 9acTOTy Ta pO3Mi-
pH iH(DAPKTIB MO3KY Ta HEBPOJIOTTYHUHN Ne(DIlUT, CTYITiHb
Jie30praHizaii MiKpoTpyOOUKOBHX OUTKIB 2 B YITKOHKEHHX
imemieto-penepdysieto Heiiponax [14]. BBaxkaroTs, 1mo
nocuneHHst ekcripecii TFF3 B nedinmi npw imemii-pernep-
(y3ii TOIOBHOTO MO3KY BiIOYBA€THCSI ITi T BILTHBOM PEKPY-
TOBaHMX Y MO30K JICHKOIIMTIB, MEIIaTOPIB 3aMajeHHs, 10
BHUBUIBHSIOTHCS 3 11IEMi30BaHOI TKAHWHU Ta aKTUBYIOTHCS
DTaTbHAMU KITiTHHAMH. B3aeMoitoun 31 CBOIMH perenTo-
pamu B nomkokeHnXx Heliponax TFF3 aktuBye mMepexi
CHUTHAJILHUX (DAKTOPIB, IO 3/TIHCHIOIOTH HEHPO3aXHCT.

IIpo TicHMiT B3a€MO3B'S30K CTaHy MIEUiHKHU Ta TOJIOBHO-
T'0 MO3KY CBiT9aTh MOKA3HUKH YIITKOHKESHHS TICUiHKH TTPU
3aruberni Mo3Ky. BcTaHOBIIEHO, 1110 B MeXaHi3Max ypakeH-
HS TICYIHKH 33 TAKMX YMOB BOXKJIMBA POJIb Ha PAHHIX CTaIisIX
HAJI)KUTh aBTOHOMHIMH JIeHepBallii, reMoIMHAMIYHUM I10-
PYIICHHSM, a B MIOAAIBIIOMY - aKTHBAIil PO3amalIbHIX
YUHHMKIB. AKTUBAIs KIiTHH Kyridepa, HacmiKkoM sKoi €
ammutipikamist TNF-¢, TLR4 Ta HammipHa IpoayKITist po-
3arabHUX IUTOKIHIB, Takux sk IL I, IL-6, IL-10, TNF-3 Ta
MIP-1 ¢, mpu3BOANTH 10 (HiOPO3Y 1 MOUTKOIKEHHS TICTIHKH
[16].

OpHak He JHIe imeMiqHo-penepdy3iiHi yITKomKeHHS
TOJIOBHOT'O MO3KY MOXXYTb BIUTBATH HA TIOKA3HUKH MOP-
(o yHKITIOHATLHOTO CTaHy TIEUiHKH, aje ¥ imemis-perep-
(y3is meviHKK 3/1aTHA BIUTMBATH HA aKTHBHICTh OKPEMHUX
HeHpOoHATHHUX ()EHOTHITIB Y MO3KY TIypiB. [lepeTnckaHHs
TIeYiHKOBOT apTepii abo mopTanbHOI Tpiaau (TIeTiHKoBa ap-
Tepisl, IOpTajdbHA BEHA, 3arajibHa )KOBYHA MPOTOKA) 32 TI0-
Ka3HUKaMH eKcTpecii reHa paHHbporo pearyBanHs C-Fos-
BIUTMBAE HAa aKTUBHICTh HEHPOHIB KaTeX0JIaMiHEPTIYHUX
CTPYKTYp MO3KY, cyOOpeTHIHOTO OpraHa, apKyaTHOTO,
cyIpaxia3MaTHYHOTO, TapaBeHTPUKYISPHOTO, CYTIPaOoII-
THYHOTO T4 BEHTPOMETIAIBHOTO TIOTATIAMIYHUX SIED,
HelpoHiB locus coeruleus, siapa OMUHOYHOTO TPAKTY, & Ta-
KOX TpymH Karexoiaminepriqaux Kmtua Al / C1 [17]. Take
301IbIIIEHHS aKTUBHOCTI HEHPOHIB PO3IIHIOETHCS, TIPH-
HallMHI YaCTKOBO, SIK PE3YJbTAT MOIIKOIKEHHS ITeTiHKH.
[Momanemni gociipkeHHS 3 BUBHAYCHHSIM HEHPOCEKPETIiB
OKpeMuX siiep a0o K hepMeHTIB 0OMiHy KaTeXxoJaMiHiB
M ATBEPIUIIN IO TOUKY 30py. [1oka3aHo, 1mo 301IbIIeHHS
KinbkocTi C-FOS-TTO3UTHBHUX KIITHH Yy TEpeBa)xKHIH
KUTBKOCTI TOCHIHPKEHUX CTPYKTYP MO3KY BifOyocs depes
90 xB micis penepdysii medinky. [Tpu bomMy BU3Hadamacs
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MTOCHJICHA eKCTIPECis Ba30MPECUHY i OKCUTOIIMHY B COMi
HEHPOHIB MapaBEHTPUKYISIPHUX 1 CYNPAONTHYHUX SAEP
rinorajamyca, a THpO3HHTiIPOKCHIIa3H, HeUponenTury Y
Ta (penineranonamin-N-metunTpanchepas - B mepukapio-
Hax KaTeXoJaMiHepTridHOi BEHTpoJIaTepaIbHOI MiISTHKH
noBractoro Mo3ky [ 18]. Omxke, imemisi-peniepdy3ist medin-
KH aKTHBYE (DYHKITIOHATHHO Pi3Hi THIIM HEUPOHIB.

CenesiHKa HaJIEXKHUTH J0 JTIMPOITHUX OpTaHiB i3 Hal-
OUTBIIHIA TTYJIOM IMYHOJIOTIYHUX KIIITHH, TOMY 3p03yMiJI0,
1o Ticd imemii-penepdysii roJIOBHOTO MO3KY OCTaHHI
COPSIMOBYIOTBCS /IO AUISIHOK 3aIlaJIeHHsI B YIIKOPKSHUX
TKaHWHAX MO3KY [19-21]. AKTHBAIlisSI CENE31HKHU 3a IUX
YMOB BiZIOyBa€ThCS 32 Y4acTi CHMIIATHIHOT HEPBOBOI CHC-
temu [84]. [TinBUIIEHHS TOHYCY CUMIIATO-apEHAIOBOT
CHCTEMH ITiCIs OKJI03il CepeIHhbOMO3KOBOI apTepii
(OCMA ) 3abe3neuye 3pOCTaHHS B CEJIE31HIIl Ta CHCTEMHO-
MY KpOBOOOITOBi piBHIB KaTeXOJIAMiHIB, SIKi JIFOTh Yepe3 o
i B-anpeHopenenTopu cene3inku. J1ocmimkeHHs Ha caMITIX
ITypiB i3 IeHepBaIlieto cene3inku 3a 2 TwkHi 10 OCMA Ta
THX, SIKi OTPHMYBAJTH OJIOKATOPH O - Ta B-penenTopiB mpo-
JIEMOHCTPYBAJIIM Y9acTh 000X THITIB aJpEHOPEIICTITOPIB y
PETYIIALIT BiATIOBiI CEIE31HKH Ha IIIeMivHE YITKOKSHHS
MO3KYy [22, 23].

[HITUM MPOSIBOM aKTHBAIlii CENE31HKHU MicIs imemii
MO3KY € TIPOJTYKITisi aKTHBOBAHWX ITPO3aITalbHIX ITUTOKIHIB,
XEMOKIHIB Ta iX pelenTopiB, sIKi MPOHUKAIOTH Yepe3 TOII-
xomkenuit I'EB 1 HormOmooTh nmocTimeMiuHi 3MiHN B HEp-
BOBIii TKaHuHi [24, 25]. Kpim Toro, cene3inka 6epe ydacTs B
aKTHBAaIlii aBTOIMYHHOT peaKIlii Ha MOIIKOKEeHI TKAHMHH
MO3KY, 1110 Ha0yBaIOTh AaHTUTEHHUX BIACTHUBOCTEH [26, 27].

[TinTBEpIKEHHSIM POJTi CEJIE31HKH B MEXaHi3Max iIe-
MIYHO-penepy3iiHOTO YITKOKEHHS HEPBOBOi TKAHUHH €
JIOCITi/PKEHHSI, SIKi IEMOHCTPYIOTb, III0 CTICHEKTOMIsI TIepe]]
MOJICITFOBAHHSIM 1IIIeMii 3MEHIITy€e peakKIlito iMyHHOI CHCTe-
MH Ha IOIIKODKSHHSI TOJIOBHOTO MO3KY, CTYIIHb Helpoie-
reHepartii Ta 006csT 30HU 1HPAPKTY, 3HIKYE aKTUBAIIIIO
MIKpOTJIii, KUTbKICTh Makpo(arisB Ta HEUTPODiIiB y TKAHU-
Hax Mo3Ky [28-30].

[Mopymenas MOpPodYHKITIOHATBHOTO CTaHy Cee3iH-
KH TIIJISIXOM OTIPOMIHEHHS IO MOJIEITIOBAHHS 1IIIEMil MO3KY
a00 TIPOTATOM TMepIIHX 3-4-X TOIUH MOCTIIIEMITHOTO TIe-
piofy 3HIKYE piBHI JliMpouuTiB y kKpoBi micist OCMA, 06-
CSIT 30HU HEKPO3Y, BUMIpsiHI yepe3 48 ronuH 1 7 AHIB BifIo-
BimHO. Ha 7-i neHb MoCTilmeMiqHOTo Mepiory B OTIPOMiHe-
HUX IIyPiB 3MEHIIYETHCS BiZICOTOK MIiKpPOTIIii, MPOHUKHEH-
Hs T-KIITHH Y MO30K Ta aronTo3 HEHPOHiB TOPIBHSIHO 3
TBapuHaMu Oe3 ompoMineHHs [ 19]. BeranoBneHa Kopesi-
IIist Mi’K Macol0 CeJIe3iHKH Ta KUTbKICTIO JTiM(OIHTIB, IO
HaJXOIATh JI0 1IEMi30BaHOTO MO3KY, a TAKOYK HETaTHBHA
KOPEJISAIIist MK Macor0 CeJIe31HKH Ta KiIbKICTIO B Hili aror-
THYHUX KJTITHH: TICJIsI ONPOMiHEHHS CENIE31HKU B MO3KY
3MEHIITyBajiacsl He JIMIIe 30Ha HEKPO3y, ajie i KiIbKiCTh
HEWpo- Ta aCTPOLMTIB 3 03HAKAMH AIIOTO3Y.

CrieHeKToMisl, BAKOHAaHA B OLTBII MTi3HI TEpMiHM TTCTIS
MCAOQO, npu3BouiIa 10 TPUBAIOTO 3HMKEHHS BiCOTKA
CD3+ CD4+ 1 CD3+ CD8+ T-KJIiTHH Ta ITiIBUITICHHS BiJICOT-
ka B-xmitun i3 penotrmom CD3-CD45R A+, BHAcITi oK 90T0
criBBigHOMEeHHs T / B-KIITHH y Wil rpyImi AOCTOBIpHO
3MEHILUIIOCS, 1110 CIIPUYHHSIO BTPATy HEHPO3aXHUCHOTO
eeKTy, TOCATHYTOTO0 PAaHHBOIO CTUICHEKTOMIEIO TiCIIs
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iHCymeTy [31].

VY cBoio Hepry, y TBapuH 3 eKCIEPHUMEHTalIbHUMHU
THCYITETaMH CeJle31HKa 3a3Ha€ CYTTEBUX 3MiH. Y TITypiB MiCIIs
TpuBasioi OCMA po3MipH ceJIe3iHKH THMYacOBO 3MEHIITY-
BaJIMCs 3 MAKCUMYMOM 4epe3 48 TOAMH 1 TOBEPHEHHSM JI0
HOpMH Ha 72 romuHy. Came i1 9ac CKOPOYCHHS CEIe31HKH
ITiJ] BIUTHBOM ITiJTBUIIIEHOTO PiBHS KaTEXOJIaMiHIB CIIIICHO-
[IUTH BUIUTSUTHCS B CHCTEMHUN KPOBOOOIT 1 MirpyBaju 70
TTOTIIKOKEHOT MBKYITI MO3Ky. CIUIEHOIIMTH, 1110 3a0e311e-
Y9yIOTh BPOIDKEHUH IMyHITET, OyJTM 3HAMICHI B MO3KY Yepe3
48 roauH, a Ti, 0 BiTTOBIIAIOTH 32 aIANITUBHUH - epe3 96
roauH micys imemii [32]. Sk mpaBuito, CoCTepiraeThes He-
raTWBHA KOPEJAIiS Mi>K PO3MIpOM CeJIe3iHKH Ta 00'eMoM
indapkry [19, 33].

YV MuIIeH B OCTIIEMIYHOMY TIEPi0/li TAKOXK BHSIBIICHO
3MEHIIEHHS KIJTBKOCTI KIIITHH 1 pO3Mipy CeNe3iHKH! MicIIs
OCMA. OpHax 11i 3MiHA HOCHJIH IOBTOTPHBAIAH XapakTep,
SIKUI IOSICHIOKOTH ariONTO30M CILICHOLUTIB Ta CTPYKTYPHHU-
MU 3MiHAMU CEJIE31HKH, BKITIOUAOUH (OJTIKYIIH, 110 MIiCTAThH
B-kmituan. Yepes 96 roaun micist OCMA KiTbKICTh CIUTe-
HOUWTIB y MumIeH 3MeHmryBanacs Ha 90 % mopiBHSIHO 3
MCEBIOOTNIEPOBAHUMHI MHILIAMHU 33 paxyHOK B-kiiTuH, a
KUTBKICTh T-KITITHH, 0COOIUBO peryinsaTOpHuX T-KITiTHH,
3pocrana [33]. [Ti3nime Oyiro mokaszaHo, 10 po3MipH celle-
31HKH MUIIIEH TIPOJIOBXKYBAJIM 3MEHIITYBATHCSI HABITh Ha 7-1
nenb micinst OCMA [34]. Ha BigmiHy Bif mypiB, y Muiei
cee3iHKa He CKOPOUYEThCS, HE3BAYKAIOIH HA HASIBHICTB B i1
Karicyli 0., -aIpEHOPENENTOPIB, POTE iMyHHI KITUHH CETTe-
3iHKM MalOTh KaTeXOJlaMiHepriuHy 1HHEpBAllilo, siKa MpH
MAaCHBHIH CTUMYJISII HETaTUBHO BILIMBAE HA JIESKI 3 IIUX
KITITHH, 1[0 IPU3BOANTS 110 iX 3aruoeri [35] i crae npuyu-
HOIO 3MEHIIICHHS PO3MipiB OpraHy.

VYIbTpa3BYKOBE JOCHIIKSHHS CEJIE31HKH B TIAIIEHTIB 3
IIIeMIYHIM 1HCYJIIBFTOM TT0Ka3alJIo, 1o i1 po3Mip B paHHBO-
MY TIOCTIHCYJIFTHOMY TIEPioJIi 3MEHIITYBaBCsI, & TOTIM ITO-
YUHAB BiTHOBIIOBATHCS [36]. B iHIIOMY qocHimKkeHHI Ha
mifcraBi KT-ckaHyBaHHS, B MAII€HTIB 3 iIEMiYHAM Ta r'e-
MOpAariyHUM 1HCYIIETOM OYII0 TIOKa3aHo, IO CENIe3iHKa 3a3-
Hae aBo(da3Hoi peakilii Ha IHCYJIBT i3 THMYaCOBHM 3MEH-
MIEHHSIM PO3MIipy, SIKHU OCSATAE CBOTO MiHIMyMY 4epe3
48 ron, Ta TOCTYIIOBUM MOBEPHEHHAM 10 HOPMaTbHUX
PO3MipiB 10 5-1 mo6u mocrimemivHoro nepioay[37]. OmHak
y TAITiEHTIB, CTaH SIKUX MOTiPIITyBaBCs, CeIe3iHKA MPOI0B-
)KyBaJjia 3MEHILIYBATUCS.

HetfiponpoTekTopHa poJib CIUICHEKTOMi1 30epiraeThest i
B JIIOZIEH Ta TBAPHUH MOXKJIOTO BIKY, TS SIKUX XapaKTepHi
BiKOBi 3MiHM iIMYHHOI CHCTEMH, BiJJHOBICHHS IiCIA
THCYIBTIB € OLIbIIT MPOOIeMaTHIHUM, & CMEPTHICTb - BH-
OO TIOPiBHAHO 3 0co0aMu MOJIOOTO BiKy [38].

Y HOBOHAPOPKEHHX II[YPIB TAKOX MPOJAEMOHCTPOBAHO
3aXUCHY pOJib CIuteHekToMmil [39]. BumaneHns cene3inku
JIOCTOBIPHO 3MEHIITYBAJIO 00'€M iHpAPKTy MO3KY depe3 72
TOJIMHY TTICJIA 11IeMiT/TiMoKcii, BTpaTy MacH Tija, arpodito
MO3KY Ta niepru(eprUIHUX OPTaHIB i HEBPOJIOTIYHUHA Aedi-
IUT Yepe3 3 THKHI CTIOCTEPEIKEHHS.

1Ti mocipKeHHs TEPEKOHIUBO IEMOHCTPYIOTh, ITI0 Ce-
JIe3iHKA iHIIiF0€ IMYHHI peaKilii, ki MOCHITIOIOTH ieMidHe
VILKO/DKEHHS MO3KY.

VY TBapuH 3 eKCIIEPUMEHTAILHUMHE 1HCYJIBTaMHU BCTa-
HOBJICHA HAsBHICTh CHJIBHUX KOPEJSIIIHUX 3B'SI3KIB MK
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TCISAIHCYITBTHOIO aKTHBAIIE€I0 IMyHHOI CHCTEMH Ta 3MiHa-
mu cenesiaku [20, 24, 40], aKi IpOsBISIIACS 3MEHIICHHIM
YHCIIa aONTHYHAX KITITHH HA T 30UTBIIEHHS X HEKPO3Y,
3MiHaM# ()EHOTHITY CTUICHOIIMTIB Ta aTPOQi€I0 CeNe31HKH
[24, 25, 27, 40-43]. XapakTepHO, 1110 B TIAIIE€HTIB 31 3MEH-
MICHHSM PO3MIipiB CEJIe31HKH OYIT JOCTOBIPHO ITiIBUIICHI
npodini INFy, IL-6, IL-10, IL-12 ta IL-13 [30]. Bymo nomide-
HO, III0 TIPH HEHPOJeTCHEPATHBHNX 3MIHAX Y TBAPHH 3 €KC-
MIepUMEHTaJIFHUMH 1HCYJIBTAMH OJJHAM 3 OCHOBHHX MeIia-
TOPIB, sIKi IPOAYKYe cenesinka, € INFy [30, 44]. JlimdonuTy,
110 BUBLUTBHSIOTHCS CEJIE31HKOIO MPH iIIEMIYHOMY iHCYIIBTI,
3aJydeHi y pO3BUTOK HeHpo3ananieHHs, TPpOMO03y Ta HEB-
pororiuaux mopymess [21], a [FNy nocwiroe peakiito ce-
JIe31HKH, a BigTak - Hacaiakn OCMA. OqauM i3 MexaHi3MiB
TAKOTO TIOCHJICHHSI € aKTHBaIlis 1 BIumBoM [FNy ekcri-
pecii 3anmanpHOT0 XeMokiHy - O6iika 10 (IP-10) [24]. [Tokaza-
HO, IO Miciis (POKAIBHOI imeMii eKcrpecis mporo Oika
3pOCTaE SIK y MO3KY, TaK i B CEJE3iHIIi, a CINICHEKTOMisI TIPH-
rHiuye 3pocTtanss [P-10 B Mo3Ky. YBeeHHS peKOMOIHAHT-
Horo IFNy cruileHeKkTOMOBaHHUM TIypaM IMOBEPTAJIO0 BMICT
IP-10 y M03Ky 10 ocTinmeMiqHoro piBHs. PoJb mboro 1mu-
TOKIHY B MeXaHi3Max JiMdorrapHoi iHimbTpallii Mo3Ky
TIpH HoTO inreMii Oysa miaTBepKeHa JOCIiIaMu 3 YBEICH-
HaM aHTuTin o IFNy, BHachimok doro T-kimiTHHHA
THQITBTpaLis B IUISHIN iremMil 3MeHITyBanacs [25, 44].

Bimomuit hakTop mOrMONeHHS MOCTIMIEMIYHUX 3MiH Y
MO3KY - PEKpYTYBaHHS MOHOIIMTIB 10 30HH imeMii -
CHIBBITHOCHUTHCS 31 3MiHAMH iX KUTBKOCTI B CEJIE3IHIII: B TOCT-
poMy Tepiofi iHCYIBTY BMICT MPO- 1 MPOTH3AMAIHLHUX MO-
HOIIMTIB Y CEJIE3iHIT 3HIKYETHCS, @ B MO3KY - 3pocTae [45],
IIPH I[bOMY CIUIEHEKTOMis, BUKOHAHA 10 MOJCITIOBAaHHSI
OCMA, 3MmeHIIye cTymiHb iH)IIBTpallii HepBOBOT TKAHUHH
[46].
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