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38’A30K nyb6niKaujii 3 nnaHOBMMM HayKOBO-Z0CNiIA-
HUMMK pob6oTamu. PoboTa BMKOHaHA BignNoBiAHO HayKo-
BOMY HanpAamKy Biaainy kpiouutonorii INKiK HAH Ykpa-
iHM 33 Temoto «[OCNiAXKeHHA YyTIMBOCTI epUTPOLMTIB
CCaBLLiB 10 OXONOAMKEHHSA, AeriapaTallii Ta 3aMOPOXKyBaH-
HA Npu Aii mogudikytoumx GaKTopiB i KPioNpoTEKTOPIBY,
Ne nepskaBHOI peecTpauii 0114U0001318.

Bctyn. BikoBi 3MiHM TBapMHHOrO OpraHiamy Bn/anBa-
10Tb Ha ePeKTUBHICTb QYHKLIOHYBAHHA CUCTEM, WO Nia-
TPUMatoTb 1oro romeoctas [1]. MnasmaTvyHa membpaHa
KNITUH Ma€e 0cobaMBOCTI CKlagy, opraHisaLii, npupoau
B3AEMOZIM MiK KOMMOHEHTAMM, LLO [LO3BONAE BK/OYA-
TW ii B rpyny cucTem, A41A AKUX XapaKTepHO HAapOCTaHHA
Aectabinisauii y yaci — romeoknas [1]. 3miHn cTaHy ujel
KNTUHHOI CTPYKTYpU BM/IMBAOTb Ha QYHKLiOHYBaHHA
GepMEeHTHUX i TPAHCMOPTHUX CUCTEM KNiTUH. Lle BU3Ha-
yae ix metaboniam, iOHHWIK romeocTas, edeKTUBHICTb
34iMCHeHHs cneundivuHMx YHKLIN, aganTauidiHi MoXK-
iMBOCTI. B TOI e Yac 0cobAMBOCTI CTaHY MeMBpPaHHMX
CTPYKTYP KNiTUH Ha PIi3HMX eTanax OHTOreHesy MOXYTb
MaTU IATEHTHWUI XapaKTep, NpossaaTh cebe npu aocrat-
HbO IMMBOKIN ix MoandiKaLii B NeBHMUX eKCrepumMmeHTab-
HUX YMOBaXx.

EpuTpoumnTH ccaBLiB € 0A4HMM 3 HaMbinbl aaeKsaT-
HUX 06’€EKTIB 419 BUBYEHHSA 3MiH, LLLO PO3BUBAOTHCA CaMe
Ha piBHI NN1a3MaTMYHOT MeMbpaHu KAITUH. Bikosi 3miHK
CTaHy ePUTPOLUTIB MOXKYTb BMABAATU cebe B ocobamnsoc-
TAX iX OCMOTWUYHOI CcTilMKocTi [2]. Bu3HayaTu ii MoXKHa no
36eperkeHHo 6ap’epHoi GyHKLIT MembpaHu Npu nepeHe-
CEHHi KNiTUH y HedisionoriyHi ymoBM cepefoBuLla CTpe-
Cyro4oro piBHs, 30kpema, B 4,0 M NaCl.

baraTouMcneHHi AOCNiAXKEeHHA NOKasanu, Wo KAi-
TUHHUMW CTPYKTYpPaMK, AKi BM3HAYalOTb CTiMKICTb epu-
TPOUMTIB NIOANHU TA AEAKUX CCABLiB A0 FiNEPTOHIYHOrO
BMN/IMBY, € N1a3MaTUYHA MeMbpaHa, LMTOCKENET, @ TaKOXK
XapaKTep B3aEMO3B’A3KIB MiXK iX KomnoHeHTamu [3-7].
CTPYKTYPHO-YHKLiIOHANbHWUIA CTaH came LUX KAITUHHUX
CTPYKTYP MOXHa 3MiHIOBATW, EKCMOHYIOYN epUTPOLUTU
B MEBHMX YMOBAxX Ha eTani No4YaTKoBOI iHKybaLii nepes,
[ji€r0 OCHOBHOrO cTpecytoyoro dakrtopy [5,6,8]. Bpaxosy-
HOUM e, MOXKHA MPUMYCTUTK, WO NOYaTKoBa Mmoandikauis
€pUTPOLUTIB LLLYPIB B PO34YMHAX CaXapO3m 3 Pi3HOHO TOHIY-
HiCTIO 403BOINTb BUABUTU BiKOBIi 0COBIMBOCTI IX Naasma-
TUYHOT MeMbpaHM Ta LUMTOCKeNeTa B YMOBAX riMnepToHiu-
HOro BNAMBY Ha KnitkuHK B 4,0 M NaCl.

MeTa pgocnigKeHHA — BUBYMTU OCMOTUYHY CTIiMKICTb
eputpounTiB 1- Ta 12-micAYHMX LWypiB, NonepesHbO Npo-
iHKy6OBaHUX B riNepTOHIYHUX PO3UYMHAX Caxapo3n, B YyMO-
Bax rinepToHivyHoro woky (4,0 M Nacl).

O6’eKT i meTogu AocnigKeHHA. JocniaKeHHs npo-
BOOMW/IN HA epUTPOLMTax camuis Lwypis NiHii Wistar 1- i
12-micavHoro Biky. Kpos ogep:KyBanu nig yac gekanitauii
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TBApWH Mif Nerkum edipHMM HapKo3om (cTabinisatop re-
napwH, 500 oa/mn). PoboTa 3 TBapuHamu NpoBoauniach
BiAMOBIAHO A0 «3ara/ibHUX NPUHLUMMIB eKCNepuMeHTIB
Ha TBapuHax» (V HauioHanbHUI KoHrpec 3 6ioeTuKMy,
Kuig, 2013), o 6ynu y3rogsKeHi 3 NonoKeHHAMM «EBPO-
NencbKol KOHBEHLLT MPO 3axMCT XpebeTHMX TBapuH, Lo
BMKOPUCTOBYHOTHCA O1A €KCNePUMEHTANbHUX Ta iHLIMX
HayKoBux ujinen» (Ctpacbypr, 1986).

EpuTpoumnTh BigMmnBanu Tpudi ¢isionorivHMm posuu-
Hom y 10-kpaTHomy 06’emi (0,01 M docdaTHuMIA Bydep,
pH 7,4) wnaxom ueHTpudyrysaHHsa npu 1500 06/x8 npo-
tarom 10 xB (ueHTpudyra «OMH-3Y4.2», Kupruscran).
BiamuTi KnitnHK 36epiranm npu Temnepatypi 0°C He 6inb-
Wwe rogmMHu. HatueHi KNiTMHM cno4vaTky BUTPUMYBanu B
pO34MHaxX caxapos3u 3 pi3HO KoHueHTpauieto (0,27-1,0
M) Ha npoTasi 2-60 xB npu 37°C. Micnsa LbOro KNITUHK Nia-
[aBanu rinepToHIYHOMY LUOKY 32 AOMOMOrOH MnepeHe-
ceHHA cycneHsii epuTtpoumTie y 4,0 M NaCl (0,01 M doc-
datHu bydep, pH 7,4) npun 37°C Ha 5 xB. PiBeHb remonisy
epuUTPOLUTIB BUMIpIOBanu CNekTpodOTOMETPUYHUM Me-
TOAOM NPU A0BKMHI XBWUAI 543 HM | pO3paxoByBaany Big-
COTKax no BigHoweHHo A0 100% remonisy. CTaTUCTUUHY
06pO6KY pesynbTaTiB NPOBOAN/IM 3arasbHO NPUAHATUMM
MeTOo4aMM, BUKOPUCTOBYHOUM KpuTepii MaHHa-YiTHi.

Pe3ynbTaTv oCnigyeHHsA Ta ix obroBopeHHs. OgHMM
i3 BaX/IMBMX PaKTOPIB Y PO3BUTKY YyTIMBOCTI €PUTPOLMU-
TiB A0 rinepToHiyHoro woky (4,0 M NaCl) e ocmonsipHicTb
PO34MHIB eTany NpeaiHKybyBaHHA. EpUTpOLUTM NHOANHN
Ta TBApWH HabyBatoTb Pi3HOI YYTAMBOCTI A0 Aii BUCOKOTO-
HiYHWUX cepesoBULL, 30Kpema, 4o nepeHocy B 4,0 M NaCl,
B 3a/1€XKHOCTI Bif, CTyNeHHo ix AeriapaTaLii Ha eTani noyaT-
KoBOI iHKybaL,ji [3,4,6,9]. BoHa MmoKe 3yMOB/NOBATK AK
3POCTaHHA OCMOTUYHOI CTIMKOCTi EPUTPOLLUTIB, TaK i pi3Kke
3HUMKEHHSA iX 38aTHOCTI 36epiraT CBOO Li/lICHICTb B BUCO-
KO rinepToHiyHMx po3umHax NacCl [3,4,9].

Ha puc. 1 npeacraBneHi gaHi WoA0 4acoBOi 3a/1eX-
HOCTi TiNepTOHIYHOIO remonisy epuTPOLMTIB LLypiB Pi3-
HUX BIKOBUWX rpyn y po34MHax caxaposun. 3a nepLui 2 XB. iH-
KybaLjii B LMX YMOBaxX 3a3HA€E remonisy fOBOAI HE3HAYHA
KiNIbKiCTb epuTpoLMTIB (piBeHb remonisy Ao 10% ) TBapuH
060x BikoBux rpyn (puc. 1). MogoBXKeHHA TEPMiHY nepe-
6yBaHHA K/ITUH BUK/IMKAE 3HUMKEHHA IX OCMOTUYHOT CTil-
KocTi. Cnig, 3a3Ha4ynTK, WO epUTPOLUTU LLYpPiB MONOA-
LWOT BIKOBOT rpynu MeHLL CTiliKi MOPIBHAHO 3 KAITUHAMM
12-MicAYHUX TBAPUH 3a TUX XK€ YMOB TOHIYHOCTI Ta Yacy
iHKybauji. Tak, MaKCUMaNbHUIA piBEHb FEMONI3y KAITUH
1-MiCAYHMX TBAPUH B FiNEPTOHIYHMX PO3YMHAX CaXapo3n
pocarae 44% Ha 30-ty xeunuHy 1a 60% — Ha 60-y XBUNWHY,
a 12-micauHunx TBapuH BianoBiaHO 28% Ta 42% 3a TUX e
YMOB iHKyOyBaHHS.

EpuTpoumnTy nicna nonepeaHboi iHKybaLji B po3uu-
Hax HeenekTponita nepeHocunn B 4,0 M NaCl. aHi npo
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A

100 . —O— 1- Micsauni wypu, yac iHKyOauii 2 XB
—@— [-micsuni urypw, yac inky6auii 10 xB
90 - - - & - - 12-micstuni urypu, yac iHkyoarii 2 xB
- - & - - 12-micsuHi wypu, yac inkybauii 10 xB

02 03 04 05 06 0,7 08 09 1,0
Konnenrpariis caxaposu, M

b

100 o —F— I-micsuni urypw, vac inky6anii 30 xB
—— |-micsuHi ugypu, yac inkyoaii 60 xB
90 - - < - - 12-micsuni uypw, yac inky6arii 30 xB
- - @ - - 12-micsuni uypu, dac inky6auii 60 xB

02 03 04 05 06 07 08 09 1,0
Konuenrpariis caxaposu, M

Puc. 1. 3anexHicTb piBHA remonisy eputpoumtis 1- Ta 12-micAYHUX LYPiB B PO3UMHAX Caxapo3m Big yacy iHKybauii:
2 1a 10 x8 (A); 30 Ta 60 xB (B).

BM/IMB YMOB MOYATKOBOI iHKybaLii B po34MHax caxaposu
Ha CTiMKiCTb epUTPOLMTIB LLLYPiB A0 NOAANbLIOTO NEPeHo-
cy B 4,0 M NaCl npeacrasneHi Ha puc. 2.

3BepTae Ha cebe yBary Toi $GaKT, WO 3aXUCHUI edeKT
nonepesHbOro 3HEBOAHEHMX KJITUH CrnocTepiraeTbea
TiZIbKM NPY HETPUBANOMY iHKYDOYBaHHI (2 XB) epuUTpOLLUTIB
1-micAaYHUX Wwypis. Y LbOoMy BMMAAKY CepenoBULLe aeri-
Apatauii mictuno 0,5 M caxaposy. OTpuMaHi Hamu faHi
B3arai y3rogyKylTbCA 3 pe3ynbraTaMu, NpeacTaBNeHu-
MUK B poborTi [4], i cBia4aTh, WO KOPEKITisl TIepTOHIYHOI
YYTJIUBOCTI €PUTPOIMTIB IIypa MOXIIMBA B pPE3yIIbTaTi
Mou(ikarlii BUXiTHOTO CTaHy KJIITHH Ha €Tarax, sKi Ie-
peyIoTh TilnepToHIYHOMY BIUMBY. KpiMm Toro, rnokasaHo
[6,8], 110 dOpPMYyBaHHSA CTIMKOro CTaHy ePUTPOLMTIB LWYpPa,
NIOAWHN | KOHA [0 rinepToHiYHOro woky (4,0 monb/n
NaCl, 37°C) BM3Ha4a€eTbCA OCMONANBHICTIO CepesoBuLLa,
a He IOHHO CUJI0KD PO3YMHY, OCKINIbKM BiH GOPMYETHCSA B
yMOBax nonepeaHboi iHKybaLii KNITUH AK Yy CONbOBUX, TaK
i B Caxapo3HMX cepefoBuLLAX, OCMONABHICTb AKMX CKa-
nae 550-700 i 550-800 mOcm/Kr BignosigHo.

3 puc. 2A BNAHO, WO piBEHb remonisy epuTpoLUTIB
TBapuH 060X BikoBuMx rpyn B 4,0 M NaCl 3poctae npu no-
nepegHbOMy HeTpMBanoMy iHKybyBaHHiI (2 i 10 xB) y ca-
XapO3HUX cepeaoBULLaX i3 KOHUeHTpaLieto 0,7 M i BuLie.
MaKcmanbHUiA piBEHb remonisy eputpoumTie 1-micau-
HUX TBAapMWH B rinepToHiyHOMy po3umHi NaCl gopiBHtoe
~70%, a 12-mica4Hunx wypis — ~50%.

Mpwu 36inblueHHi Yacy ekcnoHyBaHHs (30 i 60 xB) B
rinepToOHIYHMX PO3YMHAX CaXxapo3M TaAKOXK CrocTepira-
€TbCA CEeHCMbINi3aLis epuTpoumTiB TBAPMH 060X BiKOBMX
rpyn oo nepeHocy B 4,0 M NaCl (puc. 2B). Mpu ubomy
Bifj3HAYAETbCA 3POCTAaHHA TEMOJITUYHOIO MOLIKOAMKEH-
HA Y riNepTOHIYHOMY CONbOBOMY PO3YUHI EPUTPOLUTIB,
AKi 6ynn nonepenHbO NpPoiHKYOOBaHi y cepenoBuLLaX,
wo mictuam 0,5 — 1,0 M caxaposy. 3aaetbes, wo binbLu
cTinkumm go aii 4,0 M NaCl € eputpountn 1-micsauyHmx
wypis (puc. 2B6). Ane came KNiTUHW TBapUH L€l BiKOBOI
rPynu 3HA4YHO MOLUKOAMKYIOTLCA B HEENEKTPOITHOMY ce-
penosuw (puc. 1B6). Tomy «CTilKiCTb» epUTPOLUTIB, LLO

cnocrtepiraetbes (puc. 2b6), 0bymoBeHa, B nepLly yepry,
HE3HAYHO KiNbKICTIO KMITUH, WO 36epernun cBoto Linic-
HICTb B HEENEeKTPONIITHMX CepefioBULLAX Ta remMoi3yoTb
y 4,0 M NacCl.

Takum 4mMHOM, npeacTaBneHi Ha puc. 1b gaHi ceia-
YaTb MpO Te, WO epuUTPOoLMUTN 1-MicAYHUX LypiB 3a3Ha-
I0Tb 3HAYHOIO remoni3y B PO3YMHAX Caxapo3n Ha eTani
NMoYyaTKOBOI iHKybaLii Npu MOAOBMKEHHi Ti TepmiHy A0
30-60 xB. EpuTpoumMTH 12-MicAYHUX LLypPiB MatoTb BinbLuy
OCMOTMYHY CTIMKICTb A0 rinepTOHIYHMX YMOB B Heeslek-
TPONITHUX CepefoBULLAX, aNe CYTTEBO CEHCUBINi3yoTbCA
[0 noganbluoro nepeHocy B 4,0 M NaCl npu nogoBKeHHi
TEPMiHY iX MOYATKOBOI €KCNO3ULLii B HUX.

Biaomo, L0 B riNepTOHIYHUX PO3UYMHAX AK eNEeKTPONI-
TiB, TaK i HEENEKTPONITIB ePUTPOLMTIN 3a3HALOTb Aeriapa-
Tauji. Ti cTyniHb 3agaeTbca AK TOHIYHICTIO cepenoBULLa,
TaK i YaCOM eKCMOHYBAHHS KNiTUH B TakMx ymosax [10].
EKCNOHYBaHHA epUTPOLLUTIB B PO3YMHAX Caxapo3u Cynpo-
BOZKYETbCA BTPATOKO He TiZIbKW BOAM, @ N eNeKTPONITIB.
BTpaTa enekTponiTiB nos’A3aHa 3 BUMXogom aHioHis CI,
ONA AKUX NPOHUKHICTb MeMBpaHu AaHOTO TUMY KNITUH €
[0CTaTHbO BMCOKOK, KOMMEHCATOPHO 3a/MLWaloTh epu-
TPOUMTM KaTioHU Kanito [11]. Buxig, CI-34ilicHIOETbCA WNA-
XOM 10oro 06bMiHy Ha no3akniTMHHMI OH™ abo KoTpaH-
cnopTom 3 npoToHom [11]. BHacnigoK Takux 3miH ioHHOTO
CKNaAy KAITUH NiABULLYETLCA BHYTPILWHLOKANITUHHE pH,
LLLO BMK/IMKAE CYTTEBI 3MiHW CTaHy LIMTOCKeNeTa Ta Moro
34aTHOCTi 3B’A3yBaTUCb 3 KOMMOHEHTaMM MeMbpaHMu.
Kpim TOro, BuXif, i3 KAiTUHM €NeKTPONITIB BUK/IMKAE A0-
[ATKOBY iOH-3anexHy gerigpaTauito [10]. B Takux ymoax
KNITUHW BTPaYatoTb He TiZIbKK PpaKLito BiNbHOT 06’eMHOT
BOAM, afie 1 NeBHY YacTUHY CTPYKTYpOBaHoi. BHacnigok
LLbOro 3MiHIOETbCA CTaH BiNIKIB KNITUHK pi3HOI NoKanizali,
y TOMY YUCAi LUTOCKeNeTa Ta MembpaHy, i, AK Hacnigok,
CTaH KOMMAEKCY UMToCKeneT-membpaHm B Linomy._

TaKMM YMHOM, Y BU3HAYEHHI YyTIMBOCTI EPUTPOLIUTIB
[,0 3MiHWM OCMOTUYHUX YMOB Ba*K/IMBUM € BUXiHI Napame-
TPW NO3aKNITUHHOIO CepeoBULLA, L0 BM3HAYalOTb CTaH
KNITUH. MNigBULWEHHA KOHLEHTPALi 30BHILWHLOrO cepea-
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A

100 -—O— l-micsiuHi ugypw, yac iHkyoauii 2 XB
1-micsuHi nypwu, yac inkyoauii 10 xB
90 - - & - - 12-micauni mypu, yac inkyb6anii 2 XB
- - & - - 12-micsuHi mypw, yac inky6auii 10 xB

0,2 03 04 05 06 0,7 08 09 1,0
Konnenrparis caxaposu, M

b

100 - —1— I-micsauni ugypwu, yac inky6auii 30 xB

—— [-micsuHi wypu , yac inky6auii 60 xB
90 - - =< - - 12-micauni uypu, yac inkybauii 30 xB
- - @ - - 12-micauni uypu, yac inkyoanii 60 xB

0,2 03 04 05 06 07 08 09 1,0
Konuenrpauis caxaposu, M

Puc. 2. 3anexHictb remonisy eputpouuTie 1- Ta 12-micauHunx wypis 8 4,0 M NaCl (37 C) Big uacy iHKy6au,ii B po3umMHax caxaposu:
2 T1a 10 x8 (A); 30 Ta 60 x8 (B).

OBMLLA BULLE NEBHUX (MOPOroBMX) 3HaYEHb MOXKE 3HAYHO
NiABULNTU YYTAMBICTb KNITUH 40 NOSANbLINX 3MiH YMOB
cepenoBuLLa i cTpecosmx BnauMBiB [4,12]. Moxnuneo, cTaH
niaBULLEHOT YyTAIMBOCTI 3HEBOAHEHMX K/ITUH NOB’3aHNI
3 HecTabifIbHICTIO KNITUHHOI MembpaHM, Lo BUHWUKAE
yepes MOpPYLUEeHHA LLiNbHOCTI YNaKOBKM AK KOMMOHEHTIB
ninigHoro 6iwapy, TaK i 6inkis LMTOCKENEeTa.

CtaH OYHKLiOHAaNbHOrO KOMMJIEKCY LUTOCKeneT—
naasMatmMyHa membpaHa, LOCATHYTM B ymoBax Aeri-
ApaTauii B rinepToOHIYHNX PO3YMHAX Caxapo3n, BU3HAYAE
30aTHICTb €PUTPOLMTIB He TiNIbKM 36epiraT CTPYKTYpHY
LiNiCHICTb 32 TaKMX YMOB, ase M XapaKTep OCMOTUYHOI
YyTIMBOCTI 0 Noganblioro nepeHocy B 4,0 M NaCl.

BusiBneHi 0co61MBOCTi OCMOTUYHOI CTIMKOCTI epuUTpo-
umMTiB Wypis 1- i 12-mica4yHOro Biky MOXyYTb ByTW Hacnia-
KOM 3MiH KiNbKiCHOro cknaay nesHux 6inkis nnasmatuny-
Hol meMbpaHu Ta umTocKeneTa. MNokasaHo, Lo B NPOLLECi
LMPKYAALT B LMX KNITUHAX 3HUMKYETLCA BMICT OCHOBHUX
6inkKiB, WO GoOpMytOTb LUTOCKENET, iHTErpasibHOro biska
cmyrum 3, 6inkiB, AKi 3abe3nedytoTb 38’A3yBaHHA MiXK LK-
TOCKENeToM i nmnasmaTuyHol membpaHot 3 dopmy-
BaHHAM €AMHOTO QYHKLIOHANbHOIO KOMMAEKCY 3 LMX

CTPYKTYp [2,13]. 30Kpema uj 3MmiHM PO3BMBAIOTLCA MPU
BHYTPICYAMHHOMY CTapiHHi GYHKLIOHANbHO 3piAnX Kii-
TUH. Kpim TOro BCTaHOB/EHO, L0 CTaH AinigHoro Giwapy
MeMbBpaHK, BMICT CNEKTPUHIB, aKTUHY, Fiilepanbaeria-
JeriaporeHasu, rioTaTioH S TpaHchepasm B eputpoumTax
LLLYPiB 3MiHIOETLCA Ha MEBHUX eTanax oHToreHesy [2]. Taki
BiKOBi 0c06/MBOCTI KinbKicHOro cknagy 6inkis eputpoum-
TiB, 30Kpema, NnasmaTU4yHoOI MembpaHu Ta LUTOCKeneTa,
6yLyTb BNAMBATU HE TiIbKM HA NiATPUMaHHA GopMK epu-
TPOUMTIB, MNACTUYHOCTI iXx MeMbpaHu, ane i Ha CTilKicTb
KNITWH B JErifpaTyroumx YMOBaX, NPv 3MiHi BHYTPIKAITUH-
Horo pH Ta iOHHOro romMeocTasy LnMX KNiTUH.

BucHoBKM. [oKas3aHoO, WO CTiMKICTb epuTpouuTie
LLYpiB [0 TINEPTOHIYHMX PO3YMHIB Caxapo3u 3aNeXUTb
Bif, X TOHIYHOCTI, Yacy iHKybaLii Ta BiKy TBapuH. IHKyba-
Lia B riNnepTOHIYHUX PO34YMHAX Caxapo3u CeHCUbinisye
EpPUTPOLUTY LLYPIB A0 FiNePTOHIYHOrO LLOKY.

MepcnekTBM noganblimMx gocnigKeHb. B noganb-
LWMX JOCNiIAKEHHAX NNAHYETLCA BUBYUTM BNANB MoauUbi-
Kauji B3aemogii uMTockeneTa Ta MembpaHn epuTpoLmTie
1- Ta 12-MicAYHUX LLYPiB HA OCMOTUYHY CTIMKICTb LMX KNi-
TUH [0 rinepTOHIYHMX YMOB.
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CTIMKICTb EPUTPOLIUTIB LLYPIB PI3HOTO BIKY A0 MNMNEPTOHIYHUX YMOB CEPEZIOBULLIA

Ko6a /1. B., LLlankiHa O. O., Xyiikosa A. €., BoHgapeHKo B. A.

Pestome. EputpoumTtn 1- i 12-micauHumx LWypiB niggasanu rineptoHiyHomy woky (4,0 M NacCl) nicns novyaTkoBoi
iHKy6auji B po3unmHax caxaposu (0,27 — 1,0 M) Ha npotasi 2, 10, 30, 60 xB. B rinepTOHIYHUX HEENEKTPONITHUX cepea-
OBULLAX YaCTUHA K/ITUH TBapUH 060X BIKOBUX rpyn 3a3HA€E reMoisy. PiBeHb iX NOLIKOAMKEHHA 3a1EXKUTb Big, TOHIYHOCTI
PO34MHY, Yacy eKCNoHyBaHHSA, BiKy TBapuH. MoyaTKoBa iHKybaLia eputpounTie 1- i 12-MicAYHMUX LLYpPiB B PO3UYMHAX
caxaposu NiaBULLYE iX YyTAMBICTb 40 Noganbluoro nepeHocy B 4,0 M NacCl.

KntouoBi cnoBa: 0CMOTUYHA CTiMKICTb, PUTPOLMUTU LLYPIB, FiNEPTOHIYHI PO3YMHM Caxapo3u, NiNEePTOHIYHWNIA LLIOK.

YCTOMYNBOCTb 3PUTPOLIUTOB KPbIC PASHOIO BO3PACTA K TMNEPTOHUYECKUM YC/IOBUAM CPELbI

Kob6a /1. B., LLlankuHa O. A., Xyiikosa A. E., BoHaapeHKo B. A.

Pestome. IputpoumnTbl 1- n 12-mecayHbix 6enbix KpbiC NoaBepraam runeptoHmMyeckomy Woky (4,0 M NaCl) nocne
UX NpeaBapuTenbHoON moandurKaumm B pactBopax caxaposbl (0,27 — 1,0 M) B TeueHue 2, 10, 30, 60 muH. B runepTo-
HUYECKUX HEINEKTPOIUTHBIX CPefax YacTb KNETOK KMBOTHbIX 06enx BO3PaCTHbIX FPynn NOABEPraeTca NOBPEXAEHUIO.
YpoBeHb UX reM0oIn3a 3aBUCUT OT TOHUYHOCTU Cpeabl, BPEMEHU IKCMO3ULMM M BO3PACTA KMBOTHbIX. MIcXOAHasA UHKY-
6auma sapuTpoumTOoB 1- 1 12-MecAYHbIX KPbIC B PAacTBOPAX Caxapo3bl MOBbIWAET X YyBCTBUTE/IbHOCTb K Aa/ibHenLemy
nepeHocy 8 4,0 M NaCl.

KntoueBble cnoBa: ocMoTUYECKasA YCTONUMBOCTb, SPUTPOLMTDLI KPbIC, TMNEPTOHUYECKME PAaCcTBOPbI Caxaposbl, rm-
NepTOHUYECKMIA LLIOK.

STABILITY OF DIFFERENT AGE RAT ERYTHROCYTES TO HYPERTONIC MEDIUM

Koba L. V., Shapkina O. A., Zhuikova A. E., Bondarenko V. A.

Abstract. Age-related changes in the animal organism develop at the level of cells, organs, and physiological sys-
tems. Changes in the membrane structures of cells at different stages of ontogeny can have a latent character, manifest
themselves in certain experimental conditions beyond the physiological norm. Stability of mammalian erythrocytes
to hypertonic influence is determined by the cytoskeleton-plasma membrane complex. Its condition can be changed
by exposing erythrocytes under certain conditions at the stage of pre-incubation before the action of the main stress
factor.

The aim of the study was to investigate the osmotic resistance of erythrocytes of 1- and 12-month-old white rats to
hypertonic shock (4.0 M NaCl) after preliminary incubation in sucrose solutions (0.27-1.0 M).

Object and methods of research. The experiments were performed on red blood cells of male Wistar rats of 1 and
12 months. The washed red blood cells were preincubated in sucrose solutions for 2, 10, 30, 60 minutes at 37°C and
then transferred to 4.0 M NaCl at the same temperature. The cells were precipitated by centrifugation. The hemo-
globin content in the supernantant was measured spectrophotometrically. The level of hemolysis in the sample was
expressed as a percentage of the sample with 100% hemolysis. Statistical processing of the results was carried out by
conventional methods using Mann-Whitney criteria.

Result and discussion. It was found that the rat erythrocytes are hemolysed in sucrose solutions during the pre-
incubation stage. During the first 2 minutes under these conditions not more than 10% of the cells of animals of both
age groups are damaged. Longer incubation of erythrocytes in non-electrolyte media is responsible for a decrease in
their osmotic stability. Rat erythrocytes of the younger age group are less stable compared to the cells of 12-month-old
animals under the same conditions of tonicity and incubation time. So the level of hemolysis of cells of 1-month-old
animals in hypertonic sucrose solutions reaches 44% by the 30" minute and 60% by the 60" minute, and 12-month
animals, respectively, 28% and 42% under the same incubation conditions.

The character of the effect of pre-incubation conditions on the osmotic resistance of erythrocytes to further transfer
to 4.0 M NaCl depends on the conditions at this stage and the age of the animals. A decrease in the level of hemolysis
in 4.0 M NaCl is observed only after a 2-minute incubation of cells of 1-month-old rats in solution with 0.5 M sucrose.
With an increase in the pre-exposure time (30 and 60 min), the erythrocytes of both age groups become sensitive to
a transfer in 4.0 M NaCl. In this case, hemolytic damage in hypertonic saline solution of erythrocytes increases after
preliminary incubation in media with 0.5-1.0 M sucrose. Thus, erythrocytes of 1-month-old rats undergo hemolysis in
sucrose solutions during the pre-incubation stage with an increase in its duration to 30-60 min. The erythrocytes of
12-month-old rats have a large osmotic resistance to hypertonic conditions in non-electrolyte media, but are substan-
tially sensitized to further transfer to 4.0 M NaCl with increasing time of their initial exposure in them.

Conclusions. It is shown that the resistance of rat erythrocytes to hypertonic solutions of sucrose depends on the
tonicity of the medium, the incubation time and the age of the animals. Incubation in hypertonic sucrose solutions,
mainly, sensitizes the erythrocytes of rats to hypertonic shock (4.0 M NaCl).

Key words: osmotic stability, rat erythrocytes, hypertensive sucrose solutions, hypertonic shock.
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