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KannuieBa curaaJjizaiisi B raHrIio3HUX KJIITHHAX
CITKIBKH B HOPMI Ta P LYKPOBOMY JialdeTi

JiabeTnuHa peTHHOIATIS € OMHUM 3 HAWMOUIMPEHIIINX YCKJIQAHEHb IIPH IIyKpPOBO-
My niabeTi Ta XapaKTepu3y€eThCsl YMCICHHUMH JCTeHEPaTUBHUMH 3MiHAMH B CITKIBIII.
3 mochimKeHb Ha Ja0OpaTOPHUX TBAPUHAX 3 BUKOPUCTAHHIM MOJEII CTPENTO30TO-
LMH-1HYKOBaHOTO JiabeTy BiJIOMO, 110 MATOJOTIYHI 3MiHM B TaHDTIO3HUX KITITHHAX
citrkiBku (I'KC) Bkiro4aroTh HeipopereHepamnito Ta amonTo3, MiJICHICHHS eKCIpecii
[TyTaMaTHUX PEIeNnTopiB Ta Kalblild-3B’s3yBalbHUX OUIKIB TOIO. BHYTpIIIHHOKIII-
THUHHA KanblieBa curHamizauisi I'KC, ska O6e3nocepeHbO MOB’s13aHa 3 €IEKTPUIHOIO
AKTHMBHICTIO LIMX HEHPOHIB, BiAIrpae Ba)KIIMBY POJb y PETYISALIl HIMPOKOTO CHEKTpa
KIITHHHUX QYHKIINA Bix 30ymmuBocTi 1o excnpecii reHiB. Ockinsku came ['KC € 3a-
KIIIOYHOIO JIAHKOIO TIPH Iepenadi iMImyibcalii BiJl Oka B LIEHTPaJIbHy HEPBOBY CHUCTE-
MY, TO JAOCIiJPKCHHS eNIEKTPHYHHUX BIACTUBOCTEH 1 KANbI[IEBOIO TOMEOCTa3y UX Hew-
POHIB € BOKJIMBHUM JUISI PO3yMIHHS MEXaHi3MiB Tiepeaadi 30poBoi iHpopmartiii B HOpMi
Ta IX TIOPYIIEHB IPH MaTOJIOTIi.

3 BHKOPHCTAHHSIM aKTyaJIbHUX €JeKTPOQi3i0oIoTriyHuX, MIKpOpIyOpOMETPUIHHUX i
(hapMaKoJIOTIYHHUX METOMIB JOCTIKYyBaIH 3MiHU enekTpudHoi akTuBHOCTI 'KC Ta
KaJbI[i€BOT CHUTHANI3aIll B HOPMi i MPHU CTPENTO30TONNH-1HIyKOBaHOMY JiabeTi Ha
npenaparax i301b0BaHOi CITKIBKH JOPOCIHX ILIYPiB.

VY T'KC 0060x IociiDKyBaHUX TPy CHOCTEPIraivi BUKIMKAHY TOHIYHY BHCOKOYAC-
TOTHY TeHepaitlito noreHmiamnis aii (I1J]) Ta acouiiioBani 3 Hero KanbiieBi curHamu. Ce-
penHi 3Ha4YCHHS MACHBHHUX CICKTPUYHUX XapaKTEPUCTHK (TIOTEHIIaN CIIOKOI, BXif-
Huil omip Ta eMHicTh) MeMOpann ['KC mrypiB 31 CTpenTo30TONNH-1HIyKOBaHNM fia0e-
TOM JOCTOBIPHO HE BIIpPI3HSUIMCS BiJl KOHTPONIO. MakcumallbHa CEepelHs 4acToTra
iMIy”nbcaii B pasi MyKpOBOro AiabeTy 3MeHIIyBajacsd MaiKe BABiYi MOPIBHSHO 3
koHTposeM. [Ipu mpomy TpuBamicTs (miBmmpuHa) okpemoro 11J1 y cepii 30imburyBana-
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cs mprubnm3Ho Ha 50 %. Inmnn mapamerpu okpemoro [1/] 1ocToBipHO HE 3MiHIOBAJIHICA.
AMIUTITY/a BIJIOBIIHUX KaJIBI[IEBUX CUTHAJIB 3pocTana npuoiam3Ho Ha 30 % mopis-
HSTHO 3 KOHTPOJIEM, IO TTOB’sI3aHO HacaMIiepes1 31 30UThIIICHHSIM TPUBAJIOCTI OKPEMOTO
I1[1 y cepii. Kormenrpariist BUTbHHX 10HIB KaubIlito B nuToruiazMi I'KC y ctani ciokoro
B pa3i IyKpoBOTro niabeTy Oyia 301IbIeHa MaiiKe BIBiYi.

OtpumaHi aaHi cBiT4aTh Npo 3HaUHI QYHKIIOHAJIbHI HEraTHBHI 3MiHH B €JIEKTpHY-
HUH aKTUBHOCTI Ta MOPYIICHHS KanblieBoro romeoctady ['KC mpum crpenTo3oTo-
[IUH-1HYKOBaHOMY ia0eTi, MEXaHi3MH SKHUX IMOTPEOYIOTh TONATIBIITUX JOCTiKESHb.
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KAJIBIIMEBASA CUT'HAJIU3ALIUA
B 'AHIJIMO3HBIX KIIETKAX CETYHATKHA
B HOPME U 11PU CAXAPHOM JIMABETE

JuabeTnyeckast peTHHONATHS SIBISIETCS. OHUM M3 CaMBIX PaclpOCTPaHEHHBIX OC-
JIO)KHEHUH MPU caXxapHOM JradeTe M XapaKTepH3yeTCsi MHOTOUYMCIICHHBIMH JeTeHepa-
TUBHBIMHU M3MEHEHUSIMU B ceTdatke. [1o nccnenoBanusM Ha 1ab0PaTOPHBIX JKUBOTHBIX
C HCIOJIb30BAaHUEM MOJENN CTPENTO30TOLMH-UHAYLUPOBAHHOIO Irabera W3BECTHO,
YTO MaTOJOTMYECKUEe M3MEHEHUs B TaHMNO3HBIX KineTkax cerdatku (['KC) BkimrogaroT
HEMPOAETEHEPALHIO U allONTO3, & TAKKE YCUIEHUE DKCIIPECCHN TITyTaMaTHBIX PELENTO-
POB U KaJbLHH-CBA3BIBAIOIINX OeNKOB. BHyTpuKIeTOUHas KaablLueBas CUTHAIN3ALNs
I'KC, xoTopast HEmoCpeACTBEHHO CBsI3aHa C 3JEKTPUUECKON aKTUBHOCTBIO ATHX HEHPO-
HOB, UTPAET BAXKHYIO POJIb B PETYISAIMN MIMPOKOTO CIEKTPa KIETOYHBIX (YHKIMHA OT
B030yauMocTH 110 3Kcrpeccun reHoB. Ilockonbky nmenno I'KC sBisitoTes 3akiroun-
TEJIbHBIM 3BEHOM IpH Iepesiade UMIYIbCAlUK OT IV1a3a B HEHTPAIbHYIO0 HEPBHYIO CH-
CTEMY, TO MCCIEIOBAHUS ANIEKTPUUYECKUX CBOMCTB M KaJbLIMEBOIO T'OMEOCTa3a ATHUX
HEWPOHOB BaXKHBI JUIs IOHMMAaHUSI MEXaHU3MOB IIEpeladn 3pUTENIbHON HHPOPMALUK B
HOpME M UX HapyIIEHUH MTpH NaTOIOTHH.

C WCronb30BaHUEM aKTYaJIbHBIX AJIEKTPOMUIUOIIOTHUECKUX, MUKPOPIYOPOMETPH-
YeCKHUX M (PapMaKoIOrMYeCKUX METOIOB MCCIICI0BATIN N3MEHEHHS AEKTPUUECKOM aK-
tuBHOCTH ['KC 1 KanpLyeBol cUrHaIM3alMi B HOPME M IPU CTPENTO30TOLMH-UH]TY-
[IUPOBAHHOM JHMa0eTe Ha mpenapaTax H30JIMPOBAHHON CETYAaTKH B3POCIBIX KPBIC.
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B I'KC o6enx uccnemyeMbIX TPy HAOMIONa Il BEI3BAHHYIO TOHHYIECKYIO BBICOKO-
YacTOTHYIO TeHepanuto noteHuanos nevicteus (I1)]) u accormmupoBanHbIe ¢ HEl Kalb-
1ueBble curHaibl. CpeiHMe 3HAYCHUS TTACCUBHBIX AICKTPUUECKUX XapaKTEPUCTUK (T10-
TEHITHAJ TIOKOSI, BXOJTHOE COIIPOTHBIICHUE B eMKocTh) MeMOpanbl ['KC kprIc ¢ cTper-
TO30TOIWH-UHAYIIUPOBAHHBIM JTHA0ETOM JOCTOBEPHO HE OTIMYAIUCh OT KOHTPOJISL.
MaxkcuMalibHasi CpeJiHsIsl YaCTOTa UMITYJIbCAIIMU MIPH CaxapHOM JnabeTe YMEHbIIaaach
ITOYTH BJIBOE IO CPABHEHHUIO C KOHTpoJieM. lIpu 3ToM mponomKkuTenbHOCTh (TIOTyTITH-
puHna) otaensHoro [1/] B cepun yBenuuuBanacs npumepHo Ha 50 %. pyrue mapame-
Tpbl omuHouHOro I/l JOCTOBEpHO HE W3MEHSJIMCh. AMIUIMTYJA COOTBETCTBYFOIUX
KaJTbITUEBBIX CUTHAJIOB Bo3pacraia nmpumepHo Ha 30 % Mo CpaBHEHUIO ¢ KOHTPOJIEM,
YTO CBS3aHO TMPEXKIIE BCETO C YBEIUYEHHEM JIUTENbHOCTH oauHoyHOTO [1]] B cepum.
Konmnentpanus cBoOOTHBIX MOHOB Kanbliug B muromiazMe ['KC B cocTosHUM MOKOS
IIpH caxapHoOM JuadeTe OblTa yBeTHUeHa MOYTH BIBOE.

[TomyueHHbIE MaHHBIE CBUIIETEIBCTBYIOT O 3HAYUTEIHHBIX (PYHKIIMOHAIBHBIX HEra-
TUBHBIX U3MEHCHUSX B AJICKTPUYCCKUI aKTUBHOCTU M HAPYIICHUSX KaJIBIIMEBOTO TO-
meoctaza ['KC mpu cTpenTo30TONMH-UHIYIIHPOBAHHOM IHA0ETe, MEXaHU3MBI KO-
TOPBIX TPEOYIOT MAITbHEHIIINX UCCIIETOBAHNH.
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CALCIUM SIGNALLING IN RETINAL GANGLION
CELLS UNDER NORMAL CONDITIONS AND
UNDER DIABETES MELLITUS

Diabetic retinopathy is one of the most common complications of diabetes mellitus
and is characterized by numerous degenerative changes in the retina. Pathological
changes in retinal ganglion cells (RGCs) include neurodegeneration, apoptosis, in-
creased level of expression of glutamate receptors and calcium-binding proteins that
we know from experiments conducted on laboratory animals using the model of
streptozotocin-induced diabetes.

Intracellular calcium signalling in RGCs, which is directly related to electrical
activity of these neurons, plays an important role in regulating a wide range of cellular
functions from excitability to gene expression. Since RGCs are the only sensory
output pathway from the eye to the central nervous system, the study of electrical
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properties and calcium homeostasis of these neurons is important for understanding
the mechanisms of visual information transmission under normal and their disorders
under pathological conditions.

Changes in electrical activity and calcium signalling of RGCs were studied under
normal conditions and under STZ-induced diabetes on isolated retinal preparations of
adult rats using relevant electrophysiological, microfluorometric and pharmacological
methods.

We observed high-frequency tonic firing and associated calcium signals in RGCs of
both studied groups. The average values of passive electrical parameters (resting
potential, input resistance and capacity) of rat RGCs under STZ-induced diabetes did
not differ significantly from control. The maximum average firing frequency of RGCs
under STZ-induced diabetes significantly decreased by almost twice compared with
control, while the duration (half-width) of a single action potential (AP) in the firing
pattern significantly increased by about 50 %. Other parameters of a single AP have
not significantly changed. The amplitude of the associated calcium signals was
increased by about 30 % compared with the control, which is due, first of all, to the
increase in the duration of a single AP in the firing pattern. Resting level of free
calcium in RGCs cytosol under diabetes has been increased almost twice.

The obtained data suggest significant functional negative changes in electrical
activity and disturbances of calcium homeostasis of RGCs under STZ-induced
diabetes, the mechanisms of which require further research.
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