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J1. 1. AparaH

KWIBCbKWIA HALJIOHATIbHIA YHIBEPCUTET IMEHI TAPACA LLIEBHEHKA

CTAH KACITA3HOI'O KACKAJY B KJIITUHAX CEJIE3IHKH ILIYPIB
3A PAJIIALIITHO-THIYKOBAHOI'O AIIOIITO3Y

lMoka3aHo, 110 3a pagiaLliviHO-iHAYKOBaHOro arnornTo3y BifbyBatoTbCsl XapaKTepHi MopyLLEHHST B JTIM@OOIaHNX
KJIITUHax cesnesiHku, siKi npu3BoasiTe 40 3aryCKy KacrasHoro kackaay i 3anexars siK Bif Yacy ric/isi TOTa/lbHOro
OINPOMIHEHHSI OpraHiamy, TaK i Bif 103U MPOMEHEBOIO YPKEHHSI.

KJTIOHOBI CJIOBA: nimdpoumTn cenesiHkn, Kacnasu, pPeHTreHiBCbKe ONpOMiHEeHHS.

BCTYIMN. 3Ha4Horo ycnixy B 3’dcyBaHHi Gioxi-
MiYHMUX 3aKOHOMIPHOCTEN MPOrpamMoBaHOI Kili-
TUHHOI 3arnbeni Gyno OOCArHYTO 3aBAsiKW BCTa-
HOBJIEHHIO TOro ¢akTy, WO pagiaujiHa 3arndenb
niMmpoumnTiB, OOHNX 3 HANOINbLL YYTAMBUX KAiTUH
OpraHi3mMy, € pi3HOBMOHICTIO anonToay.

Knio4oBOO NaHKOO Yy MexaHiaMi pO3BUTKY
anonTo3y BBaXXAalOTb akTMBaLilO0 Kackady LUCTEl-
HOBMX MpPOTEIHa3 (kacnas), Wwo npu3BoauTb 00
NPOTEONITUYHOIO PO3LLLENIEHHS X cybCTpaTiB i,
B KiHLEBOMY pe3ynbTaTi, OO0 aKTuBaLji eHOOoHYK-
neaa ta ¢pparmeHTauii JHK.

3 orngay Ha Te, WO OCHOBHUMU LUISIXaMu
3anycky anonTto3dy € MemMOpaHHi (peuenTopHO-
ornocepenkoBaHi) Ta S0epHi, LEeHTpasibHO-IHTer -
pylody posib 'y TakOMy MPOLECi CKagHUX B3ae-
MOBIOHOCWH BigBOOATb MiTOXOHApPiIAM [2]. Lle
MOB’sI3aHO 3 TUM, LLLO CaMe Li opraHenn KnituHu
nepw 3a BCe NpuUiMaloTb, KOOPOWHYIOTb Ta BU-
po6nsoTbL afekBaTHi BianoBigj, siki CpUYNHSIIOTbL
Kackag, peakLin 3anycky mMexaHiamiB 3arunbeni
KNiTHK. 3a YMOB anonTo3dy Hacamnepen, Biaoy-
BalOTbCH Aenonspuaaljs MemopaH, AMckoopau-
HaLlisl eneKkTPOHOTPaHCMOPTHOI cuctemn Ta Gno-
KyBaHHs1 cuHTe3y ATD, npoaykyBaHHsI akTUBHUX
$OpPM OKCUreHa, YTBOPEHHS FraHTCbKMX MiTOXOH-
ApianbHMX nop, WO NpU3BOAUTL A0 HabPSKy
MaTpPUKCY, MOPYLUEHHS LiNiICHOCTI 30BHIiLWHLOI
MeMOpaHK Ta BMBISIbHEHHS 3 MiXXMeMOpaHHOro
MPOCTOPY B LMTOMIasMy AesKUX aronToreHHUX
GinkiB MiToxoHapin [1, 2, 5]. Okpim Toro, BHacHi-
nok pospueis AHK Ta ¢isanyHOI pecTpykTypusawii
XPOMaTUHYy 3 fapa 00 MITOXOHAPIM MOXe nepe-
MiLLLYBaTUCb S4EepHa Kacnasa-2, 9ka TakoX Moxe
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iHOyKyBaTW 3MiHy HecrneuudiyHOI NPOHUKHOCTI
MiTOXOHApiIaNlbHOI MemM0bpaHu Ta BuUXifd i3 MeMm-
BpaHHOro NPoCcTopy MITOXOHAPIN anonTUYHUX
dakTopiB [10]. Pe3ynbTatom BUBINILHEHHS 3 MEM-
BpaHHOr 0 NPOCTOPY MITOXOHAPIM NPOANONTUYHNX
GinkiB, TakMx, K LUMTOXPOM ¢, AlF (anonTosiHay-
KylouMin pakTop), iHriGITopy aHTMaNoNTUYHNX pe-
rynstopHmx 6inkie SMAC/Diabolo Ta Omi/HtrA2,
SIKi NOTPanAsioTb B LMTOMIA3My, € 3arnyck npo-
rpamm anonTtosy knituH [1, 6].

Ockinbkn kacnasu BigirpalTb BUpPiLLANIbHY
pOsnb y PO3BUTKY pajiauiriHO-iHOyKOBaHOI Npo-
rpamMoBaHol KJiITUMHHOI 3arnbeni Takoi BUCOKOYYT-
JIMBOI 0,0 OMPOMIHEHHS MONyNsLIT, KO € NiMgpo-
LMTU, METOIO POOOTK Oyno AOCNIANTU aKTUBHICTb
KJTIOHOBUX LMCTEIHOBUX MPOTeas poavHu Kacnas
y CnneHouuTax LLypiB 3a Aii ioHi3ytoHoi paajavyl.

METOAOW OOCNIOXEHH4. Y nocninax BUKo-
pucToByBanu GiNivX HENiHIHKX LLYpiB-CaMLLiB Ma-
coto 150-170 r. OnpOMiHEHHS 3OiNCHIOBaNN Ha
PEeHTreHiBCbKin ycTaHoBLi PYM-17 npu no3ax 1,0
Ta 7,78 p 3a ymoB: ¢inbTpn 0,5 MmCuTa 1 Mm Al,
wkipHO-poKycHa BiacTaHb — 50 cm, Harnpyra —
200 kB, cuna ctpymy — 5 MA g 1,0 F'pta 10 MA
ona 7,78 I'p, notyxHictb go3n — 0,17 1a 0,34 'p/xB
BiAnoBiaHO. TBapuH gekanityBanm dyepe3 30 xB
Ta 3 rog nicns Al ioHi3yto4ol paaiadji. Jlimpoum-
TWU CeNnesiHKKU OTpuMyBanm 3a MeTogom [7] B
rpagieHTi wineHocTi Ficoll-Paque (ryctuHa —
1,077 r/cm®). AKTUBHICTb LIMCTEIHOBMX NMpoTeiHa3
— Kacnas 2, 3, 6, 8, 9 BM3Ha4yanm 3a A0MNOMOrow
Habopy “Caspase Colorimetric Protease Assay
Sampler Kit” (BioSourse, USA). EkcTuHKUj0 Npob
BM3HA4YaIM Ha CNEeKTPOMOTOMETPUYHOMY Piaepi
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dipmm “Termo Labsystems MR” (CLLUA) i3 nporpam-
HUM 3abe3nedeHHsaM Dynex Revelation Quieklink.
CratncTnyHy 0OpoOKy oaep>XaHuxX pes3ynbTaTiB
30iNCHIOBANN 3 BMKOPUCTAHHSAM Nporpamu
“Mlicrosoft Excel”. Mpo BiporigHicTb pe3ynbTaTiB
cyounn 3a t-kputepiem CrblogeHTa.

PE3Y/IbTATU 1 OBrOBOPEHHY. Excnepu-
MEHTaNIbHUM LUJISXOM Oyno BCTAHOBEHO, L0
yepe3 30 xB Micns TOTANbLHOrO OAHOPA30BOrO
OMnpoMiHeHHst TBapuH 3a 403 1,0 Ta 7,78 N'p ningu-
LLYETLCA aKTUBHICTb iHOYKTOPHMX Kacnas 2, 8, 9
Ta epeKkTOpHUX kacnas 3, 6 B KJiTUHAX CenesiH-
KW, NPUHOMY LS aKTUBaALLiA Pi3Ha 32 BEUYUHOIO
i 3aNeXuTb Bif 003U ypaxeHHs (puc. 1). Tak, ye-
pe3 30 xB Micng ONPOMIHEHHS TBApWH 3a [403U
1,0 'p aKTUBHICTb iHiLjlotouMx kacnas 2, 8, 9 3po-
ctae Ha 20, 12 ta 10 % BignNoOBIAHO MOPIBHSAHO 3
KOHTPONbHUMN BeNndMHamu. Npu onpomMiHEHHI
TBapWH 3a 003w 7,78 'p BigOyBaeTbCA aHanoriy-
He 30iNbLLUEHHA aKTUMBHOCTI 3a3Ha4yeHWX Kacnas,
ane 3 KOHTPOJSIbHUMN BENNYUHAMU LEN PiBEHb
MOPIBHAHO MEHLU BUPaXKEHWNIA.

HeobxigHO 3a3HaunTK, L0 cepem, YNCTEHHNX
€HOoMenTNaa3 HanBaKMBILLE 3HAYEHHSI B arnor-
TUYHOMY MnpoLeci Mmae kacnaza 3. g yac 3anyc-
Ky KackagHOro MexaHiamy Kacnasa 3 aKTUBYETb-
CS IHWMMW HILIIOIOYMMK KacnasamMun, JTaTEeHTHU-
M1 dopmMamn epekTOPHMX Kacnad Ta OedKMMM
HekacnasHumMu Binkamn. Kpim TOro, Ha Baxniu-
BICTb Kacnasu 3 y NpoTeoni3i XXUTTEBO BXKJINBUX
GinkiB (aoepHUX Ta UUTOMIA3MAaTUYHNX) BKa3ye
Ton baKT, WO nicng il akTueauji kniTnHa Heobo-
POTHO BTpAYae LASXM OO0 BMXMBAHHSA. [ilicHO,
HaMnM nokasaHo, Wo Yy niMpounTax cenesiHku
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Puc. 1. AKTUBHICTb Kacnas y CniaeHouuTax LypiB 3a
nii ioHisylouoi papgiauii 4epe3 30 xB nicns ONPOMIHEHHS.
JocrtoBipHO BiAHOCHO KOHTponio: p<0,05.
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yeped 30 xB nicna aii paaniauii 3a go3n 1,0 'p cno-
CTepiraeTbCs NiABULLLEHHSA aKTMBHOCTI Kacnaan 3
Ha 29 % NOPIBHAHO 3 KOHTPOJIbHUM 3HA4YEHHSM,
a Npu ONMPOMIHEHHI NigooCNioHUX TBapuH 3a
no3un 7,78 'p kacnasHa akTUBHICTb CMJIEHOUUTIB
3pocTae Ha 18 % BIAHOCHO KOHTPOJSIBHOrO MO-
Ka3HuKa.

Ockinbkn kacnasam BnacTMBa 3OATHICTb B
MEBHIN MOCNIAOBHOCTI akTUBYBaTu OAHAa OAOHY,
YTBOPIOIOYN CBOEPIOHMIA Kackag, OO TOro X po3-
rany>XeHuin, BaXJIMBO, L0, HE3AEXHO BiO CUr-
Hany 3anycky LbOro Kackany, moro BY3J1I0BOIO
NlaHKoo € came kacnasa 3. BoHa akTuBYETbCS
kacnadamu 8 Ta 9 (iHiuitoroun depmeHTH) i, B
CBOIO 4Yepry, akTUBYE kacrnasy 2 (3a3Ha4veHo
BMLLE) Ta kacnaldy 6 — Ha 24 % (1,0 p) i 9 %
(7,78 'p) MOPIBHSAHO 3 KOHTPONIbHMM 3HAYEHHSIM.

BctaHoBneHe Hamu MigBULLIEHHST KAcna3HOI
aKTMBHOCTI B CMJIEHOUMTAX LLYPiB CBIiOYUTb MPO
Te, Wwo 4yepe3 30 xB Micns OMPOMIHEHHST TBApPWH
BifAOYyBAETLCSA 3aMyck KackagHOro MexaHi3amy
MpoanonTMYHOI aKTUBHOCTI Kacrnas y KaiTuHax
niMmpoumTiB, WO Y3romMKYETLCS 3 AAHNMMN iHLLIWX
pocnigHukis [11].

Ha BiamiHy Big 3aranbHOI KapTUHW MiABULLLEH-
HS aKTUBHOCTI iHiLLitOlO4YKMX Kacnas 2, 8, 9 Ta edek-
TOpHMX Kacnas 3, 6 y cnneHouuTtax Yepe3 30 xB
nicng ONPOMIHEHHSA TBapVH Mae MicLe X 3Ha4YHe
npurHiveHHsa yepes 3 roa (puc. 2). Tak, yepes
3 ron micna Aji NPOMEHEBOro YMHHMKA 3a O03M
1,0 'p B cnneHouuTax akTUBHICTb iHiLLIIOYMX
kacnas 2, 8, 9 sHmxyBanacb Ha 51, 52 Ta 58 %,
edexTopHMX kacnas 3, 6 — Ha 42 Ta 52 % Bigno-
BiJHO MOPIBHAHO 3 KOHTPONeMm. Npn niaBuLLLEHHI
031 ONpPOMiIHEHHS oo 7,78 'p y nimpoumtax ce-
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Puc. 2. AKTMBHICTb Kacnaa y CnfieHoumTax LuypiB 3a
Aii ioHi3yloyoi pagiauii 4yepea 3 rog, Nicns ONpPOMiHEHHS.
JocroBipHO BiAHOCHO KOHTponio: p<0,05.
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NEe3iHKN BUSIBJIEHO aHasoriyHe MpPUrHiYeHHs
AKTUBHOCTI iHiLitooumx kacnas 2, 8, 9 Ha 32, 36
Ta 42 %, edekTopHmx kacnas 3, 6 — Ha 20 Ta
21 % BIiOMNOBIAHO MOPIBHAHO 3 KOHTPONBLHUMU
MOKa3HUKamm.

Taka ocobnmBICTb B aKTMBHOCTI Kacraa y ce-
Ne3iHUi 3a pafiauiiHoro ypaeHHs1 Npu3BOaMUTb,
iMOBIPDHO, 00 YTBOPEHHS LUMPOKOro CnekTpa
CTPYKTYPHO MOLUKOMKEHNX MPOTEIHIB (EH3UMIB),
O iCTOTHO BM/MBalOTb Ha nepebir KackagHoro
MEXaHi3My Aji kacnasd B CrnfieHouuTax, rnopyLuyo-
4M OMHaMiKy Ta NOCNIAOBHICTb MPOXOOXXEHHS
okpemnx pepmeHTaTuBHMX etanis [12].

OTpumaHi pesynbTatyu € NiATBEPIKEHHAM
TOro, WO 3a BUCOKOI pagiauiiHol Y4yTAMBOCTI
3pinux nonynsauin nimpounTiB CcenesiHku Ta Ix
iHTepdaszHoi 3arnbeni nicng BNAMBY iOHI3YyOHO-
ro BUMPOMIHIOBAHHS Big0OyBaeTbCH LUIBUOKWNIA
po3BuTOK nimdoneHii [9]. 3okpema, AOis ioHi3yto-
YOI pagiaLii cnpuse po3BUTKY NiMPOoUMNTO3Y B
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J1. N. AparaH
KVEBCKWIN HALIMOHATIbHBIV YHUBEPCUTET MEHW TAPACA LLIEBYEHKO

COCTOSITHUE KACITA3HOI'O KACKAJIA B KJIETKAX CEJIE3EHKH
KPBIC ITPU PAIMAIIMOHHO-UHAYLHHWUPOBAHHOM AIIOIITO3E

Pesiome
[NokasaHo, 4TO rpy pPaanaLMoHHO-UHAYLMPOBaHHOM ariornTo3e MPOUCXQAST XapaKTepHbIe HaPYLLIEHWS B JIIM -
ponaHbIX K/IETKax Ce/1e3EHKM, KOTOPbIE MNPMBOASIT K 3ar1yCKy KacrasHoro kackgaa v 3aBUCSIT Kak OT BPEMEHU
riocsne ToTasibHOro 06J1y4eHusi OpraHU3aMa, Tak v OT J103bl JTyHeBOr0 MNOPaKEHUS.

KIMKOHEBBIE CJTOBA: numdoumTtbl ceneséHkm, Kacnasbl, peHTreHOBCKoe o0sny4eHue.
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STATE OF CASPASE CASCADE IN RAT SPLEEN CELLS AT
RADIATION-INDUCED APOPTOSIS

Summary
It is shown that the radiation-induced apoptosis causes characteristic irregularities in the lymphoid spleen
cells, which lead to the launch of caspase cascades and depend on the time after total body radiation and the
dose of radiation injury.

KEY WORDS: spleen lymphocytes, caspase, X-radiation.
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