TE3U JONOBIJEN KOH®EPEHIIII
MOJIOJUX YUEHUX «AKTYAJIBbHI
NPOBJEMMHM BIOXIMII
TA BIOTEXHOJIOTII — 2014»

IncTuryT Gioximii im. O. B. Ilannanina HAH Ykpainu, 29-30 TpaBus, 2014 p., Kuis
3a pesynomamamu maemMHo20 2010CY8AHHS JHCYPIi BUSHAUUNO NEPEMOICY I8 KOHPepeHyii:
I micne

Masyp HOuin FOpiiBua 3a po6ory: CenekruBHuii inribirop Ca?*-moMmnu mniasMaTH4HOI MEMOPaHU —
kanikc[4]apen C-90 — migBuiye KoHenTpamito Ca?* B MionuTax MaTKy Ta IIPUTHIYYE PETaKCaIiio M’130BOT0
ckopoueHHs (Inctutyt 6ioximii im. O. B. [Tannanina HAH Ykpainu, Kuis).

II micue

Ilosoposniok Oubra Osexcanapisna 3a podory: Hanexcnpecis ananreproro nporeiny Ruk /CINSS y
KJIITHHAX aJ€HOKapIIMHOMHU MOJIOYHOI 3211031 JitoguHu JiHii MCF-7 cynpoBoIKy€eThCsl HOCHIICHHSM TIPOSIBY
BIIACTUBOCTEHN pakoBUX cTOBOYypoBUX KJiTHH ([HCcTHTYT Gioximii im. O. B. [lannaxina HAH Ykpainu, Kuis).

€prymenko Mapisi €BreniiBHa 3a po6oTy: 3MiHM KOHIEHTpalii i0HI30BaHOTO KaJblil0 B KJIITHHAX
MIOMETpisl LIypiB 3a Aii aHTaroHictiB kanpMonyainy (Inctutyt 6ioximii im. O. B. Ilannanina HAH VYkpainu,
Kwui).

11T micre

Yynina Tersina OaexkcanapiBua 3a poOoTy: A'IOBaHTHI BIACTHBOCTI HAHOYACTHHOK Pi3HOTO PO3MIpy
Ta XIMI4HOI Oy10BH 3 IMMOO1J1i30BaHUM PEKOMOIHAHTHUM (hparMeHTOM AU(TEPIHHOTr0 TOKCHHY 3a iIMyHi3amii
per os (Iuctutyt Gioximii im. O. B. [Tannagina HAH Ykpainu, Kuis).

Xomenko Anna BikTopiBHa 3a po6oty: Biochemical aspects of the development of glucocorticoid - in-
duced osteoporosis (Iacturyt 6ioximii im. O. B. [Tanmnagina HAH Ykpaiau, KuiB).

3a akmueny yuacmv Ha20poONCEeHO ePAMOMAMU.

Bopmosensky Haxiro JleonigiBuy 3a po6oty: The features of cysteine catabolism in rat hepatocytes
under condition of protein deprivation and acute toxic hepatitis (UepHiBeubKkuii HalliOHANBHUN YHIBEPCUTET
imeni lOpis ®eapkoBuya).

IIxana Tersiny BiraaiiBuy 3a poboty: JlmHamuka Owomerpamaniy aJbIHHATHBIX UMILIAHTATOB B
muokapzae kpsic ([HCTUTYT pobiem kpiodioorii Ta kpiomenumuan HAH Ykpainu, Xapkis).
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®OPMYBAHHS BIOCEJIEKTUBHOI'O EJJEMEHTA
IMYHOCEHCOPA ITOBEPXHEBOI'O ITIJIASMOHHOI'O
PE3OHAHCY 3 BUKOPUCTAHHSAM PEKOMBIHAHTHOI'O
MOBEPXHEBOI'O ITPOTEIHY A Staphylococcus aureus

A. O. BAXMAY9YK*, M. O. YCEHKO", O. b. TOPFATIOK?, O. E. PAYKOB?

KHY imeni Tapaca [lesuenxa, HHI] «Incmumym 6ionoziiy,
e-mail: a.bakhmachuk@gmail.com,
2[ucmumym monexyaaphoi oionozii i eenemuxu HAH Yxpainu, Kuis

arajbHOI0 po0IeMoro Cy4acHOT0
CBITY € po3poOKa MmiaxomiB Ta 3aco0iB
aHAJIITHYIHOI Ol0TEXHOJOTIl, OCKIIbKH il
yCIIIIHE BHUPIMIEHHS JACTh 3MOTY iCTOTHO TMOKpa-
IIUTH SKICTh JKUTTS 32 PaxXyHOK YyJIOCKOHAJEHHS
METOZIB JIarHOCTHKH XBOPOO, KOHTPOJIO CTaHy
JIOBKIJUIS, IKOCTI Xap4yOBHUX MPOAYKTiB Tomo. Bu-
KOPHUCTaHHS PI3HOMAHITHUX IMYHOKOMIIOHEHTiB
€ JayXe TpuBabIMBUM B [BOMY HampAMi
nmociipkersb. OmHak y pasi iMmmoOiizarii aHTHTI
Ha TIOBEpXHI OIOCEHCOPHUX TEpPETBOPIOBAYIB 1X
AHTUTEH3B’A3yBajibHA AKTUBHICTH 3a3BUYall 3HAYHO
3HIDKYETBHCS TIOPIBHSHO 3 aKTHBHICTIO THX CaMHUX
AHTHUTIN Y BUTBHOMY CTaHi. [ OTOBHUMH MPUYHHAMHI
[IbOTO BBAKAIOTh CTEPHYHI OOMEKEHHS Ta BHUMAJ-
KOBY OpIEHTAIIII0 aHTUTIJ HA CEHCOPHIil MOBEPXHI.
[Ilo6 3amobirtu mpoMy, MoXKHa Oyino O cTBOpH-
TH TPOMDKHUHM TmIap, sSIKMA BKIO04aB OM B cebe
IMYHOTJIOOY i H3B I3y BaJIbHI MPOTETHHU, HAITPUKJIIA],
MmoBepxHeBUI npoTein A Staphylococcus aureus.
Takum 4YHWHOM, METOIO pOOOTH OYyJI0 AOCTIAUTH
MOKJIUBICTh ~ BHKOPHUCTAaHHA  PEKOMOIHAHTHOTO
npoteiny A mus  iMMoOimizarii KOMITOHCHTIB
010CETEKTUBHOTO €JIEMEHTa IMyHOCEHCOpA.
PexoMOiHAaHTHUN TOBEpXHEBUN MpOTeiH A
S. aureus 13 nmomarkoBo BBemeHMM Ha C-KiHI
3anumkoM 1ucteiny (SPA-Cys) Oymo omepxka-
HO cuHTe3oM B E. coli ta oummeno meromom
MeTanoadiHHoT xpomarorpadii. Biomoriuny
aKTHBHICTh IMYHOKOMITOHEHTIB, 5IKi OyJI0 BUKOpH-
CTaHO B JIOCIIIJUKEHHI, TEPEBIPAIN iIMyHOCH3UMHIM
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aHajizoM. MIDKMOJNEKYISIpHI ~ B3aeMOMii  Mix
IMYHOKOMITOHEHTAaMH BHBYAJH 32 JOMOMOTOIO
MPOTOKOBOI BUMIPIOBAIBHOT KOMIPKH CIIEKTPO-
METpa TOBEPXHEBOTO IJIA3MOHHOTO PE30HAHCY
«Ilna3moH-4m».

TakuM 9uHOM, OyJIO CKOHCTPYHOBAHO T€HHO-
imkeHepHui pexoMOiHaHTHUHN TpoTein SPA-Cys,
AKAW MICTHTH ITATh IMyHOTJIOOYJIiH3B I3y BalIbHUX
momeniB nporeiny A S. aureus (E, D, A, B, C),
MOCJTI TIOBHICTH omirorictununy (6His-tag) as iforo
xpomartorpadiunoi ounctkn Ta C-KileBui 3amm-
mok 1ucteiny. PexomOinanTaHuit SPA-Cys oxep-
*aHo OiocumHTe3oM B E. coli B po3unuHiii dhopmi.
Bin 30epiraB cBOi IMYHOTJIOOYTIH3B’SI3yBajIbHI
BracTuBOCTI. BBemenns  pozumHy  SPA-Cys
y  BUMIpPIOBaJbHY  KOMIPKY  CHEKTpOMeTpa
«ITmazmon-4m» 3 MOTIEpEeaHBO OYUIIEHOIO CEHCOP-
HOIO TIOBEPXHEIO BUKJIUKAJIO BIATYK, IO BiMOBI A€
IMMOOii3arii MpoTeiHy piBHIO IMOBEPXHEBOI Ty-
ctuHA iMMmoOimizamii 0,7 wHr/mMm?.  Tlomansme
OylokyBaHHsSI MicIlb Hecrenudiuaoi copOItii Ha
CEHCOPHIH MOBEPXHi 3a JOMOMOTOI0 MPOTEiHIB MO-
JIOKa JTO3BOJTHIIO ChOpMyBaTH Oi0CEIIEKTUBHII eie-
MeHT OioceHcopa, KWW TepeBipsTH BBEICHHSIM Yy
BHUMIPIOBAJIbBHY KOMIpKY pi3HHX mpoTeiHiB. Cdop-
MOBaHHM O10CETICKTUBHUM €IEMEHT IMYHOCEHCOpPa
MOBEPXHEBOT0 TIA3MOHHOTO PE30HAHCY BHUSBIISE
JIOCUTHh BHUCOKY CHEeUU(IYHICTh, YYTIUBICTH JIe-
TEKTYBaHHS, CTaOINBHICTh Ta BiJTBOPIOBAHICTH
pe3ybTaTiB.
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TE3U JOIOBIJIEN

YIK 577112

MPOTEIHKIHA3A C-3AJIEXKHA PEI'YJIALISA AKTUBHOCTI
TIYTAMATHUX TPAHCIIOPTEPIB B YMOBAX 3HUKEHH A
BMICTY XOJIECTEPOJIY B HEPBOBUX TEPMIHAJIAX
I'OJIOBHOI'O MO3KY LI1YPIB

0. O. BOPOHOBA, H. B. KPUCAHOBA, T. O. BOPHUCOBA

Inemumym 6ioximii im. O. B. Hannadina HAH Ykpainu, Kuis,
e-mail: olgavoronova-93@yandex.ru

JyTamaT €  OCHOBHUM 30y KYIOUHUM

MEIiaTopoM y  LEHTpajbHI  HEpBOBIiH

cucrteMi  ccaBliB. HamiumkoBl — HOro
KOHIICHTpAIlil € TOKCHYHUMHU, OCKIJIbKH HaJMipHa
aKTHBAIlisI TTyTAMaTHUX PELENTOPIB MOXKE TIPU3Be-
CTH 10 3aru6eni HeiiponiB. [lormuHaHHs rryTamary
HEPBOBHMH KIIITHHAMH 3a0€3MEeYyETHCSI POOOTOIO
BUCOKOA(IHHUX HATPIM3alIeKHUX TIyTaMaTHUX
TPAHCIIOPTEPIB, SAKI JIOKAJI30BaHI y TJIa3MaTHYHIT
MeMOpaHi HepBOBUX KIIiTHH. HemonasHo OyJio mo-
Ka3aHo, 1110 npoTeinkiHa3a C € OJJHUM 13 TIOTYKHUX
PETYISITOPIB TPaHCIOPTEP3aIeKHOTO HAKOIMWYCH-
HS TIOyTaMmaTy HEPBOBUMH TEPMIiHAISIMH TOJIOB-
HOTO MO3KY. XOJECTePOJI € BaXKJIUBUM JIIITITHUM
KOMITOHEHTOM OiomMeMOpaH, SIKHi 3HAYHOI0 MipOIo
BU3HAYa€ iXHi (I3MKO-XIMiYHI BIACTHBOCTI. BiH
ICTOTHO BIUIMBa€ Ha (YHKIIOHYyBaHHS MeMOpaH-
HUX TPOTEiHIB, BXOAUTH JIO CKJIaJy MEMOpaHHUX
JIITITHUX MIKPOJIOMEHIB. 3MiHM KOHIICHTpAIlii MeM-
OpaHHOTO XOJECTEPOIy MPU3BOASITH 10 MOIYJISIIIT
AKTHBHOCTI ~ TpPAHCIOPTEPIB  Ta  pElenTopiB
HEHPOMe/IiaTopiB.

MeToro poboTu Oyino JMOCHIIUTH TPOTEiH-
kiHaza C-3ajieXHy PeryJslil0 HaKOMMYCHHS TIIy-
TamMary HEPBOBHMH TEpPMIiHAJISIMH B HOpPMi Ta B
yMOBaxX 3HIJKEHHS BMICTY XoJiecTepoiy. Y poOorti
BUKOPUCTOBYBAJIM 130J1bOBaHI HEPBOBI TepMiHai
TOJOBHOTO MO3KY INypiB (cMHamTocomu). Buna-
JICHHS XOJIECTEPOINly 3/AIMCHIOBAM aKUENTOPOM
MeTui-B-uuknonaekcrpuaom  (MIJI).  Ilokasa-
HO, 1o iHribitop mporeinkinazu C GF109 203X
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(200 HM) 3HMKY€E MOYATKOBY HIBHJAKICTH HAKOIIH-
yenHs L-[“C]rmyTamary cHHAnTOCOMaMd 3 HOP-
MaJbHUM BMICTOM XoJjecteposry Ha ~ 15%, 1o
craHoBUTH 2,5 + (0,2 HMONEXBMr' mporeiHy B
koHTpoIi Ta 2,17 + 0,1 amonsxBMr? nporeiny B
yMoOBax mpucyTHocTi iHriditopy (P < 0,05, n = 8§,
t-tect Ctbronenta). B ymMoBax 3HMIKEHHS BMICTY
xonecrepoiy (Ha 25%) 13 BUKOpucTaHHsAM 15 MM
ML (o6pobka cuHanTocoMm BIpoaoBk 30 XB mpu
37 °C) B npucytrocti GF109 203X (200 aM) mo-
YaTKoBa MIBUAKICTH HakomuueHHs L-[“Clrmy-
tTamary 3HWKYyeTbes 3 1,5 + 0,05 aMonapxslwmr?!
nporeiny 10 1,4 = 0,01 umonexBMr! mporeiny.
AxkyMmysnis rmytamatry 3a 10 XB HE 3MIHIOETHCS
3a aii GF109 203X sk y KOHTPOJBHHX CHHAIITO-
coMax, Tak i B xoJyiecTepon30igHenux. [louaTkoBa
HMIBUKICTH HakonmudeHus L-[“C]rmyTamary cuHam-
TOCOMaMHU 31 3HHKCHHM BMICTOM XOJIECTEPOIY B
npucytaocti GF109 203X y cepenoBumii iHKyOarii
B koHIleHTpalii 200 HM cranoButs 93,2 £ 1,8% Bijg
MOYaTKOBOI IMIBUAKOCTI Oe3 iHTiOITOpY, a B HOPMI
e mokasHuk JopiBHoe 86,9 + 2,0% (P < 0,05,
n =5, t-rect CThIOJICHTA TIOPIBHSIHO 3 KOHTPOJIEM,
npuitHatuM 3a 100%). 3a BUKOpPHUCTaHHS «HEH-
TpanbHOoroy» Komiuiekcy MIIJI-xonectepon (1 : 0,15)
HE 3apCECTPOBAHO ICTOTHUX 3MIH HAKOIMUYCHHS
L-[“C]rmyTamary mOpiBHSHO 3 KOHTpoOJeM. Mox-
Ha JIMTH BHCHOBKY, IO Je(iIUT XOJIECTEpoNly B
HEPBOBHX TEPMIHAJSAX MPU3BOAMUTH J0 MOPYUICHHS
npoTeinkinaza C-3aJie’)KHOr0 MEXaHi3My peryJsiii
AKTUBHOCTI TJTyTaMaTHUX TPAHCIIOPTEPIB.
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HAJIEKCIIPECIA AJANITEPHOI'O IMPOTEIHY Ruk/CINS5
CYIIPOBOIXKYETHCA AKTUBALIEIO CUTHAJIBHUX HIJIAXIB,
3AJIEXKHUX BIJ PI-3-KIHA3U TA TPAHCKPHIIIIMHOI'O
DAKTOPA NF-kB, ¥ KIIITUHAX ATEHOKAPIITUHOMU
MOJIOYHOI 3AJI03U1 JIIOJJUHU JIHIT MCF-7

L P.TOPAK*?, I’ B. [IACIYHHK?, O. O. [IOBOPO3HIOK"?,
A. A. CAMOHJIEHKO, JI. 5. JPOBOT!

Ynemumym 6Gioximii im. O. B. [annaoina HAH Ykpainu, Kuis;
2Hayionanvnuii ynisepcumem «Kueso-Mozunsncoka akademiny, Yikpaina;
SKuiscokuil nayionanvnuti ynisepcumem imeni Tapaca lllesuenka, Yrpaina,
e-mail: iryna.horak@gmail.com

OJICKYJISIDHOIO ~ OCHOBOIO  PO3BUTKY
M OHKOJIOT{YHHUX 3aXBOPIOBaHb € TIO-
pYLICHHS (YHKIIOHYBaHHS OKPEMHUX
CHUTHaJbHMX HUIAXiB, 30Kkpema PI3K/Akt/mTOR
ta NF-kB, mo cynpoBomKyeTbcss BUHUKHEHHSM
PE3UCTEHTHOCTI 10 XIMIOTEpaneBTUYHHUX Ta TOp-
MOHAJBHHUX IpernapariB, MOPYLIICHHSIM peryJssii
MPOIECIB armonTo3y Ta AUQEepeHIIIOBaHHS KIITHH,
MOCWJICHHSIM IXHIX 1HBA3MBHUX BIACTHBOCTEH.
Panime Oyino mokazaHo, mo kiaituHu MCF-7 i3
HajJeKcIpeciero  agantepHoro mpoteiny  Ruk/
CINSS5 xapakTepu3yrThCsS OUIBIIOW CTIHKICTIO
J0 aHoiKicy, 3pOCTaHHSM TpaHC(HOPMYBaIBHOTO
MOTEHIialy Ta PE3UCTCHTHICTIO MO0 JiKapChbKUX
3ac00iB TOPIBHAHO 3 KIITHHAMHU JUKOTO THUITY.
MeToro pobOoTu OyJIo JOCHIAUTH OCOOIHBOCTI
¢ynkuionyBanHs  3amexHux Big PI3K  Ta
TpaHckpunuiiiHoro ¢akropa NF-kB curnanpaux
nuisixiB y kmituHax ginii MCF-7 3 Hanekcnpecieto
Ruk/CINSS.
Oco6nmBocTi akTuBarii kina3 mTOR, ERK1/2,
Akt, Src, IKK, inri6itopy IkB Ta cybomuuumi p65
TpanckpunuiiiHoro ¢aktopa NF-kB y Biamoiap
Ha KOpOTKOTpHBam cTtumyisuii kiaitun MCF-7
3 Hazekcnpeciero Ruk/CIN8S5  eminepmaibHUM
¢dakropom pocty (EGF) nocmimxysanu Becrepn-
omor anaiizoM. AxktuBHICTE NF-kB nomaTrkoBo
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aHai3yBaJld 3 BAKOPUCTAHHSM PEIIOPTEPHOI CUCTE-
MU 3 T€HOM Jitonudepasy.

Busieno, 110 KJIITHHA MCEF-7 3
Hajzekcnpeciero  Ruk/CINSS  xapakTepusyroThcs
KOHCTUTYTHBHOIO aKTHBALI€I0 CATHAILHUX IIJISX1B
PI3K/Akt/mTOR ta NF-kB, ane ne ERK1/2. Buxo-
puctanns PP2, iHribitopy HepenentopHOi KiHa3H
Src, mponmemoncTpyBasno Src-3anexHe Qochopu-
nyBanHs kiHasum Akt. Crumymsuis kimitun EGF
3YMOBIIIOE€ 3pOCTaHHS PiBHS (ochopuITyBaHHS
kina3 ERK1/2, Akt, mTOR, Src, IKK, inridiropy
IkB ta cybonunuui p65 TpaHCKpUIIIIHHOTO QaKTo-
pa NFkB y kuitunax i3 Hanekcnpecieto Ruk/CINSS
MOPIBHSAHO 3 KJIITHHAMHU JAMKOTO THITy. Binmosinb
TaKMX KIITHH Ha CTUMYISIIIIO JOCIHiIKYBaHHM
(akTopoM pPOCTY pPO3BUBAETHCS paHile Ta
TpHUBa€ JIOBIIEC MOPIBHAHO 3 KoHTponeMm. [lokasa-
Ho, 0 akTuBHICTH NF-kB, mociimkena MeTomoM
penopTepHoi cuUcTeMH 3 TeHOM Jronudepasu, B
KJIITUHAX JAUKOTO THITY € BIpOTiTHO HMXKUOIO, HIXK Y
cyOninii 3 Hagekcnpeciero Ruk/CINSS.

OpnepxaHi naHi cBimuaTh mpo Te, 1o Ruk/
CINS8S 3amyueHuil 10 peryyioBaHHS CHTHAJIbBHUX
nuiaxie PI3K/Akt/mTOR Tta NF-kB y kmituHax
aZICHOKAPIIMHOMH MOJIOYHOI 3aJ103U JIOAWHU JiHii
MCEF-7.
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PARP-1 INHIBITORS ALLEVIATE REACTIVE GLIOSIS
IN RETINA OF DIABETIC RATS

M. GUZYK, A. TYKHOMYROV, G. DONCHENKO, T. KUCHMEROVSKA

Palladin Institute of Biochemistry, National Academy of Sciences of Ukraine, Kyiv;
e-mail: mguzyk@gmail.com

iabetic retinopathy (DR) is a multifacto-
D rial disease, and persistent hyperglycemia

is known to be major contributor to its
development. Reactive gliosis is a general response
to injury and inflammation in retina and can be ob-
served in numerous forms of retinal degeneration. It
is characterized by up-regulation of various mole-
cules, the best known of which is glial fibrillary
acidic protein (GFAP). The exact molecular mecha-
nisms contributing to development of diabetes-in-
duced retinas neuropathy are not completely under-
stood. The study was aimed at assessing effects of
Poly(ADP-ribose) polymerase-1 (PARP-1) inhibi-
tors, 3-aminobenzamide (3-AB) and nicotinamide
(NAm), at the extent of Poly(ADP-ribose)ylation and
reactive gliosis in retina under diabetes.

All studies were performed after 10 weeks of
diabetes (streptozotocin, 70 mg/kg of b.w., i. p.) in
male Wistar rats treated for 2 weeks with or with-
out 3-AB (30 mg/kg/day, i. p.) and NAm (100 mg/
kg/day, i. p.). Protein expression was measured by
Western blot and immunohistochemistry.

The levels of GFAP were significantly in-
creased in retinas at diabetes as a result of glial re-
activity. In addition, expression of immunoreactive
products of GFAP degradation (Mm 47-37 kDa),
another representative indicator of reactive gliosis,
was observed. Marked reduction of GFAP levels was
seen in retinas of diabetic rats treated with 3-AB or
NAm, though content of retinal GFAP did not reach
the control level. On the other hand, 3-AB and NAm
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administration completely prevented an increase in
GFAP degradation. Increased GFAP immunoreac-
tivity was observed in retina sections of diabetic
rats as compared with control and supplementation
of diabetic rats with PARP inhibitors counteracted
glial activation in retinas. The latter is in parallel
with data obtained by Western blot. The intensity
of glial response appeared to be correlated directly
with PARP-1 activation. Significant up-regulation
of PARP-1 expression by about 1.5 in diabetic reti-
nas compared to nondiabetic group was found. At
the same time, PARP-1 fragmentation was exacer-
bated more than 2-fold in diabetic rats as compared
to control. PARP-1 inhibitors administration to dia-
betic rats normalized PARP-1 expression in retinas.
However, the effect of NAm was more profound
than 3-AB not only on protein expression but also
on protection of PARP-1 against its fragmentation
due to antioxidant property and improving of pro-
insulin biosynthesis through the increase of NAD.
Poly(ADP-ribosyl)ated proteins (pADPs) were de-
tected primarily in the range from 72 to 130 kDa,
with several minor bands at 17 to 55 kDa. Both 72
to 130 kDa and 26 to 37 kDa pADPs expression was
increased in diabetic rats as compared to control and
was essentially prevented by 3-AB and NAm.

Thus, PARP-1 inhibitors can be potential drugs
for treatment of DR through suppression of PARP-1
fragmentation, modulation of cytoskeletal protein
expression and attenuation of glial reactivity.
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IMUTOXPOMOKCHUJIABHA TA CYKIIUHATAETTIPOTEHA3HA
AKTHUBHICTD B MYXJIMHHUX KJITUHAX HA PI3BHUX ETAITAX POCTY
TA METACTA3YBAHHS NEPEHIEIITFOBAHOI KAPIITUHOMM
JIETEHI JBIOIC

O. 1 JUKYC, A. B. BUIFOK, T. B. HIKOJIA€HKO, B. B. HIKYJIIHA,
JI. B. TAPMAHYYK, JI. I. CTEIIAHOBA

Kuiscokuu Hayionanvnutl ynieepcumem imeni Tapaca [leeuenxa, HHL] «lncmumym 6ionoziiy,
e-mail: olena.dzhus@gmail.com

I I pouidepariis My XJTUHHUX KJIITHH
MOB’sI3aHa 3 KUCHEBUM JC(IIIUTOM Ta JIO-
KaJIBHOIO TIMOKCI€0, M0 MPU3BOAUTH [0

aKTHBaIllil eH3UMIB TJIKOII3Y, CTUMYJISLIT eKcrpecii

AQHTHUANIONITHYHUX MPOTEIHIB Ta TPOAHTIOTEHHHUX

¢dakTopiB. 3a TakUX YMOB BiJIOYBA€ThCS TIOpPY-

IEeHHS  (QYHKIIT MITOXOHAPIAJIbHUX  CH3HUMIB,

CYKIMHATACTIIPOreHa3n Ta IUTOXPOMOKCHIA3H.

MeTor poboTH OysI0 BU3HAUEHHS aKTHBHOCTI IUX

SH3UMIB B MMyXJIMHHHUX KIJIITHHAX Ha Pi3HHX eTamax

pocTy Ta MeTacTa3yBaHHS NeEpelleruIioBaHol Kap-

IIMHOMH JereHs JInoic.

BukopucroByBaiu 3pa3kud MyXJIuH Ha 14-,

19- ta 24-y noOy micisi TmepenierieHHs Kapiu-

HoMHU JereHb Jlptoic y mumei ninii C57Black.

MiToxoHIpii Ta BHYTPIlIHI MEMOpaHH! MITOXOHIPii

OJICPIKYBAJIU 3TiHO 31 CTAHAAPTHUMH METOIUKAMHU

MmicJIsl TOMOTeHi3anii MyXJuH 1 (pakilioHyBaHHS

KJIITHHHUX OpraHejl 3a pi3HUX Koe]ilieHTiB

cenumenTanii. CyKIMHATACTIAPOreHa3HY Ta IHU-
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TOXPOMOKCH/Ia3HY aKTHBHICTh BH3HAUAJU 34 CTaH-
JAPTHUMHU METOJIaMH.

JlocuiKeHHS TIOKa3aio, 10 Ha Pi3HUX eTanax
PO3BUTKY MYXJIMHU 3MIHIOETHCS aKTUBHICTD SIK IIH-
TOXPOMOKCHJIA3M, TaK 1 CyKIIMHATIETiIpOreHasH.
Ha 14-y no0Oy akTUBHICTh TUTOXPOMOKCHA3HU CTa-
HOBUTH 2,4 = 0,15 MKMOJb OKHCIIEHOTO ITUTOXPO-
MY ¢/XB'MT, TOAi siK Ha 19-y 100y 3MeHmyeThes B 1,4
pasa, a Ha 25-y 100y Malixke B 7 pa3iB MOPIBHSIHO 3
14-10 no60t0 BianoBiiHO. CyKIIMHATACTIApOreHa3Ha
AKTHUBHICTh TAaKOXX 3MEHINyeThcsl Ha 19- ta 25-y
o0y mopiBHSIHO 3 14-10, OfIHAK HE TaK 1CTOTHO:
36,6 =3,4; 25,0 = 1,6; 21,7 + 2,3 K,[Fe(CN),]/xB-mr,
Ha 14-, 19- ta 25-y 100y BiJIIIOBIIHO.

OpnepraHi AaHi CTOCOBHO CTaHy aKTHBHOCTI
€H3MMIB, SIKi € KOMIIOHCHTaMH JIHXaJbHUX
KOMIUJIEKCIB ~ BHYTPIIIHBOI  MITOXOHJIPiaJIbHOT
MeMOpaHHU, BKa3ylTh Ha 3HM)KCHHS CYKIIMHAT-
JICT1IPOreHa3HOT Ta IIMTOXPOMOKCHIA3HOI aKTHB-
HOCTI 3aJI€)KHO BiJI €TaIliB IMyXJIUHHOI'O POCTY.
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E®EKT JJEBETUPAIIETAMY HA BUBIJIBHEHH S TAMK
CHUHAIITOCOMAMMH KOPH, I'TTIOKAMIIA I TAJTAMYCA I1YPIB,
SIKI 3A3HAJIM IEPUHATAJIBHOI T'IITIOKCIT

M. B. AV/IAPEHKO, H. I IIO3/[HAKOBA, JI. M. ALIEHKO,

\H. I [IMMEJIBPEVX|, T. O. BOPUCOBA
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MUHUIHUN TIIOKCHYHHUH BIUIUB y PAaHHBO-

MY BiIli 3yMOBJIIO€ CTifiKi 3MiHU B po0OOTi

I'AMK-epriuaoi  cucTeMu,  HACITIIKOM
9oro, 30KpeMa, € BUHUKHEHHS erriiericii. JleBeTup-
areTaM — HOBHM aHTHEHIJICHTHYHHHA IIperapar,
MIMIEHHIO SKOTO € MPOTETH CHHANITUYHUX BE3UKYJI
SV2A. 3p’s13yBaHHs 3 HUM JICBETHpALIETaMy CIIPHUSIE
peaizaiii KOMIIJIEKCHOTO MOIYIIOIUOT0 e(eKTy
1010 HEWPOMEIaTOPHUX CUCTEM, 3ATyUEHUX Y TMa-
TOTCHE3 EMUJISNTUYHNX HamaAiB. MeTor HaIoi po-
06oTH OyJI0 MOCIITNTH BIUIMB JIEBETHpAIETaMy Ha
uBinbHeHHs [PH]JTAMK i3 HepBOBHMX TepMiHalei
KOpPH, TITIOKaMIIa i TaJlaMyca IIPOTSATOM IIOCTHATATh-
HOTO PO3BUTKY IIyPiB, AKi 3a3HAIH EpHHATATHLHOL
TimoKcii.

B pmocmigax BHKOpPHCTaHO MOJENb TEepHHA-
TaJIbHOI TiToKCil y 10—12-1eHHUX Iy psAT-CaMITiB.

Y poboti Oyno 3acTOCOBAaHO METOIW: TIpe-
rmapaTdBHA OiOXiMisl, BHIIJICHHS CHHAITOCOM
TOJIOBHOTO MO3KY ImypiB 3a meTtogoM Kormana,
BUBYCHHS BUBUIBHCHHS HEWpoMemiaTopy 3a JOIo-
MOTOI0 PaTi0i30TOITHOTO METOTY 13 BUKOPUCTAHHSIM
migenoi [PHJITAMK.

ExcniepnMeHTH MpOBOAMIN Ha CHHAIITOCOMAaX
KOpH, TiloKaMIIa i TajlaMmyca IypiB uepes 1, 2, 4 ta
8 THIKHIB TICIIS TITIOKCHYHOTO CTPECY Ta KOHTPOJIb-
HHX TBapWH TAaKOTO CAMOTO BIKY.

[Tokazano, mo meBetuparetam (100 MxM)
30UIBIIYE 1HTEHCHBHICTH BHUBUIBHEHHS [AMK
OUISXOM  €K30IMTO3y  CHHAITOCOMaMH  BCiX
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JOCTIKYBAaHUX CTPYKTYp SK KOHTPOJBHUX, TaK
1 mypiB, mo 3a3Hanu rinokcii. Tak, y rimokamiri
TIMMOKCHYHUX Iy piB, KCl-ctumynroBane
BuBinbHeHHs [PHJTAMK 3pocrae nHa 42 + 5,3%
(1-1 Tmxnens) Ta Ha 57 + 5,8% (8-U THXKAEHB),
a B KOHTPOJNBHHX TBapwH — Ha 27,2 £ 3,6% Ta
33,7 + 4% BianosigHO. OTXE, MPOTATOM TIOCTHA-
TQJIBHOTO PO3BUTKY €(MEKTHUBHICTH Iii JIEBETHP-
areTaMy B TIMTOKaMITi TIOCHIIFOETHCS Y TBApHH, SKi
3a3HaJM TIMOKCUYHOTO BIUIMBY, @ B KOHTPOJIBHUX
ICTOTHO HE 3MIHIOEThCs. JleBeTHmpameram TaKOX
3yMOBIIIO€ TiABHINEHHS BuBiabHeHHs [CH]TAMK
13 CHHAIITOCOM KOpH 1 Tallamyca. AJe, Ha BiIMiHY
BiJ TilMOKamIia, B KOpi Ta Tajmamyci 000X Tpym
JOCTIKyBAaHUX TBAapHH TPOTSATOM ITOCTAHATAIb-
HOTO PO3BUTKY BHSBIICHO 3HMKCHHS €(DEKTUBHOCTI
nii neBetupaneramy Ha BuBimbHeHHs [FH]TAMK.
Tak, y xoHTponbHHX TBapuH minBumeHHs KCl-
ctumyasoBanoro BubiapHeHHs [PH|JTAMK i3 cu-
HAlTOCOM KOpH Ha MEepHIoMy TH)KHI CTaHOBHTH
33,68+5,1%, Ha BocbkMomy — 30,7 £2,36%, a B mypiB,
110 3a3HajIH TiMOKCHIHOro BIIuBy — 50,15 £ 1,66%
141,00 = 4,15% BiamoBigHO.

TaxuM 9MHOM, JIeBeTHpaleTaM aKTHBYE TPO-
nec BuBUIbHEHHS [AMK mursxom ek3omurTosy 3
HEepPBOBUX TEpMiHaJIeH KOpH, TiITOKaMIIa i Tajgamyca
TOJIOBHOTO MO3KY ITypiB. EdexTuBHICTh 1ii neBe-
THpaneTaMy 3Ha4HO BWINE B TBApHH, SKi 3a3HAIU
BILIMBY ITEpUHATAIIBHOT T1TIOKCI1.
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JI0KO3a Ta caxapo3a €  IOIIUPEHU-

MU B TNPUPOII PEUOBHHAMH, BXOASTH [0

paiioHy OiJIBIIOCTI HACENeHHS 3emili Y
CKJaai TPOAYKTIB Xap4yyBaHHs, BHKOPHCTOBY-
I0TbCSL B Tally3i BUPOOHHWLTBA JIKiB, a TaKOX Y
OioTexHONOriYHUX mponecax. [Ipore pazom 3 UM
iCHy€ HM3Ka OOMEXEHb IO BXXUBAHHS [IUX PEUOBHUH
JUISl TIAIIEHTIB 13 I[yKPOBHUM J[ia0CTOM Ta JICIKUMU
IHIIMMH OPYLIEHHSIMH OOMiHY PEYOBUH, SIKUM Ta-
KOX HEOOXiTHO KOHTPOJIIOBATH PIBEHb IIIIOKO3U B
KkpoBi. Tomy, Ha cbOro/Hi, TOTpeda B TOYHUX, EKC-
MPECHUX, HEAOPOTUX Ta TEXHOJOTIYHO HECKIas-
HUX METOJaX BU3HAYCHHs BYTJICBOMIB ICHYE SIK Y
MIPOMHKCIIOBOCTI, TaK 1 B MeauimuHi. bioceHcopHi
TEXHOJIOT1] MPONOHYIOTh TOYHI METOJIN KiIBKICHOTO
1 HaIiBKUJILKICHOTO BU3HAYCHHSI PEUYOBHH, aje Jio-
3BOJISIIOTH CIIPOCTUTH Ta 3JCIIEBUTH L0 MpPOIe-
Jypy TOPIBHSHO 13 CY4YaCHHMMH BHCOKOTOYHHMU
AQHATITHYHUMH METOAAMHU.

Jlo ckiagy KOHAYKTOMETPUYIHOTO 0i0CeHCOpa,
BUKOPUCTAHOTO B Wi poOOTi, BXOAWB IJIaHAp-
HUW (I3MYHUN TIepeTBOpIOBaY, SIKUH 00’€IHYBaB
IBl Tapu 3yCTPIYHO-IPeOIHYACTUX ENEKTPOJIB,
OZIep’)KaHUX METOJIOM BaKyyMHOI'O HAallWJIEHHS 30-
JIOTa HA KepaMidHy MiJKJIagKy, a TaKOX Bl MeM-
Opanu: 0i0oNOTiUHO po3Mi3HaBajdbHA (CH3MMHA) Ta
nopiBHsUIbHA. EH3MMaTH4Ha MeMOpaHa caxapos-
Horo OloceHcopa MICTUTh CyMilll 1HBEpTa3H, My-
TapoTa3u Ta TIJIIOKO300KCHIA3H, a TIIOKO3HOTO
OloceHcopa — JMIIE TIIFOKO300KCHAa3y. MemoOpa-
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Ha TOPIBHSHHS MICTUTh EKBIBaJICHTHY €H3MMaM
KUJIBKICTh OMYa40ro CHUPOBATKOBOTO ajibOyMiHY.
Ha wacTuHy pgaTyukiB MONEPEeAHbO HAHOCATH
CYCHEH3II0 CHIIIKAJITy Ta BUTPHUMYIOTH npu 180—
200 °C. Koxxna 3 MemOpaH iMMOOiTI3yeThCsl Ha
AKTHBHIM TOBEPXHi BiJIOBIHOI MapH €IEKTPOIiB
METO/IOM TIONEPEYHOr0 3IIMBAaHHS TIyTapOBUM
aJbJETiIOM, 8 KOHAYKTOMETPHUYHI BUMIpPIOBaHHS
npoBoAIIN B nudepeHuiinomy pexxumi npu 10 MmB
BXigHOT Hanpyr# Ta yactoTi 40 kI,

OnTtumansHuM OyhepHUM PO3YMHOM ISl PO-
60TH GioceHcopiB 00paHo 5 MM docdaruuii Oydep-
Hui po3unn (KH,PO,~Na,HPO,), pH 6,5. Jlinitinuii
Jliara3oH  BH3HAUYCHHS  caxapo3u OioceHcopa,
MOJU(IKOBAHOTO CHIIIKAJITOM, CTaHOBUTH Bij 0,01
1o 4,5 MM caxaposu Ta Big 0,005 no 1,75 MM riro-
ko3u. JIiHIHMI [iana3oH BU3HAUEHHS TIIOKO3U
OiloceHcopa, MOAU(IKOBAHOIO CHIIIKAIITOM, CTaHO-
BuTh Big 0,005 10 2 MM.

MonudikoBani CUJIIKAJIITOM E€H3UMHI1
KOHJIYKTOMETPUYHI OI0OCEHCOpW JUJIs BU3HAYCHHS
caxaposu Ta IIIIOKO3U XapaKTepU3yIOThCS BUCOKOIO
YYTIUBICTIO, CEJIEKTUBHICTIO, BiATBOPIOBAHICTIO
CHTHaJy Ta JIel0 MIHUPIIUM JTIHIHHUM Jiana3oHoM
BU3HAUCHHSI CaXapo3H 1 TIIIOKO3HU MOPiBHSHO 3 TAKH-
MU 0€3 BUKOPUCTaHHS cuilikaiTy. Taki GioceHcopu
B [OJAJBLUIOMY MOXYTh OyTH 3acTOCOBaHI B
MPOMUCIIOBIH MPAKTHIN 3 METOI0 KOHTPOJIO PiBHS
caxaposu Ta TITIOKO3H.

199



TE3U JIOTTOBIJIEN

KOHHOEHTPAIISA IOHI3OBAHOI'O KAJIBIIIO
B KJIITUHAX MIOMETPIS LIYPIB 3A JIIi
AHTATOHICTIB KAJIBMOAVYJIIHY
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VJIK 577.352.4
1TOXOH il 0epyTh y4acThb y
3a0€3MeUeHH]l CHEPreTUYHHX MOTped

KJITHHY, BHYTpimHbOKIiTHHHOTO Ca?-
roMeocTasy, reHepamii Ta mepeaadi eIeKTPUYHUX
Ta KaJIBIIEBUX CUTHAJIB, a TAKOX B IHIYKIII CHUT-
HajJy 3amporpaMoBaHoi 3aruOeni KiiTuHu. Be-
JIMYUHA MEMOpPaHHOTO TOTEHINATY MITOXOHAPIH
€ CyTTeBUM (HaKTOPOM PEryisiii aKyMymsii
ioriB Ca B CyOKJTITHHHUX CTPYKTypax, IO TaKOX
MMO3HAYAETHCS HA KOHIIGHTpAIi I[OTO KaTiOHa B
KJIITHHI,

[lomepenni  gocmigM 3  BUKOPUCTAHHSIM
MOTEHL[IATYyTIIMBOrO  (JIyOPECHEHTHOI'O  30HAA
TMRM mnoka3zainu, mo aHTaroHiCTH KaJbMOAYJIiHY
CIPUYMHIOIOTH JACTIONSPU3AIII0 MITOXOHIPiaIbHOL
MeMOpaHu. Y miii po0OoTi MW BHU3HAYaIU 3MiHY
KOHIICHTpAIIii 10HI30BAHOTO KaJbI[iF0 B MaTPHKCI
MITOXOHJIpiH Ta B IUTOIJIA3Mi KJIIITHH MiOMETpIist
orypiB  3a [ii aHTaroHICTIB KaJIbMOAYIIHY —
KasbMifa3oniymy Ta Tpudiayonepasuny. ¥ po0OoTi
OyJI0 BUKOPUCTAHO JIBI €KCIIEPUMEHTANbHI MOJIEII:
130JIbOBaHl MITOXOHApIi Ta MEpBHHHA KYJIBTypa
KJIITUH TJaJeHbKUX M’513iB MaTku miypiB. Edex-
™A TpudIyonepasuHy AOCHIKyBanu Ha (pakmii
MiTOXOHIpi#i 3 BukopucTtanusMm Ca?'-qyTIHBOrO
3012 Fluo-4 AM Tta wmetomy duryopecreHTHOT
crnekTpockomii. I3 METOIy
KOH(OKaIbHOT JIa3epCKaHyIOuoi MIKpOCKOIi Ta
Ca?*-gyymnuBoro 3oHma Fluo-4 AM Oyna Bus-
HayeHa s KaibMiga3omiymy Ha piBeHb Ca®" B
JIaJICHHPKOM SI30BHX KJIITHHAX MIOMETPIis Iy PiB.

BUKOPHUCTaHHAM
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Ha ¢pakuii MiTOXOHIPi# TIOKa3aHO, 10 BMICT
Ca?" y Marpukci MiToXoHIpiit ctaHoBuTh 190 HM.
Beenennst 100 MM Ca?* y cepenoBuiie iHKyOarii,
mo wmictute ATP ta Mg?, CynpOBOMIKYETHCS
3pocranHHsM KoHieHTpamii Ca* (300 uM) B
MITOXOHIPisiX. 3a nmofjanbiioro BHeceHHs 100 MkM
TpudayornepazuHy  CHOCTEpiraeTbcss  3HAYHE
HiBHIIEHHS iHTEHCHBHOCTI (uyopecuenmii Ca?-
gyTinuBoro 30812 Fluo-4 AM y MITOXOHIpIisiX, 110
CBITYUTH PO 30LIBIICHHS KOHIIEHTpalii ioHiB Ca
BcepeanHi MiToxoHpii. [lomepenns iHKyOaris
MITOXOHJIpiH 3 TpudIyornepasuHOM MPOTATOM
5 XB NPU3BOJUTH JI0 PI3KOTO 3pPOCTaHHS BMICTY
Ca?* B Marpukci Mmitoxouzapiii. Ilomasnbiie BBe-
nennst 100 mxkM Ca?* B cepemoBulne iHKyOarii
CYIPOBO/KYEThCS I1I¢ OUIBIIUM  ITABUIICHHIM
KOHIIGHTpallii karioHa B wmarpukci. Jlociiau
Ha TEPBUHHIM KyInbTypl KIITHH MIiOMETpisi MO-
Ka3aju, 10 1HKyOallis KJITHH 3 aHTaroHiCTOM
KallbMOIYJNiHY — KasbMifgazoniymom (10 MxM),
CYIPOBOIKYEThCS  30ibIieHHsM piBas Ca? B
LUTOILIA3MI KIIITHH.

BpaxoBytoun paninie ojepikaHi pe3yJbTaTH,
JTIHIIIA BHCHOBKY, IO JIETIONISPU3YIOUNN BILINB
AHTArOHICTIB  KaJbMOIYJIHY Ha  MITOXOHApIi
MIOMETpIsl CYIPOBOIKYETHCS 301JIBIIICHHIM PIBHS
Ca?" K y MAaTPHKCI MITOXOH/IPIiii, TaK i B IIUTOIIA3Mi
KJIITHH.

Onepkani  JaHl  CBiq4aTh PO y4acTh
KallbMOJIYJIIHY B KOHTPOJI TMOTEHIiaN3aJIe:KHOTO
TpaHcMeMOpaHHOro oominy Ca?* B MIiTOXOHApisIX
MIOMETPpisl Iy piB.

ISSN 0201 — 8470. Ukr. Biochem. J., 2014, \Vol. 86, N 4



MDXTAJTY3EBA KOH®EPEHIIII MOJIOAUX HAYKOBILIIB

UDC 577.161.2:612.015.6

NITROSATIVE STRESS EFFECT ON THE CONDITION
OF ALIMENTARY OSTEOPOROSIS IN RATS
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ffect of induced nitrosative stress on the
E pathogenesis of alimentary osteoporosis

is not fully established. Therefore the aim
of the research was the investigation of nitrosative
stress influence on the bone metabolism under ali-
mentary osteoporosis development.

White female Wistar rats were used in the re-
search. The experimental model of alimentary os-
teoporosis was performed by using the synthetic diet
without vitamin D, combined with balanced content
of calcium (1.2%) and phosphorus (0.7%). Rats were
divided into 3 groups. The 1% group — control rats
were kept on vitamin D, balanced diet, the 2** and
3 groups were kept on vitamin D,-deficiency diet
for 45 days, additionally animals of the 3 group
were injected intraperitoneally with 0.5 mg of Bacil-
lus Calmette-Guérin (BCG) vaccine for nitrosative
stress development on the 30 day of the experiment.
After decapitation in 45 days the level of NO with
DAF-2DA was determined in blood samples by flow
cytometry, as well as total calcium, inorganic phos-
phate and alkaline phosphatase. Also osteometric
and X-ray analyses were performed.

Results: in rats with alimentary osteoporo-
sis the level of NO in leukocytes was elevated by
17% as compared to control. The level of alkaline
phosphatase was also increased more than 2-fold
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(291 £ 50 U/1) vs. control (134 £ 22 U/l). Total calci-
um and inorganic phosphate level was decreased by
23% (2.3 + 0.2 mmol/l, control 3.0 + 0.3 mmol/l) and
by 79% (0.4 = 0.1 mmol/l, control 1.9 = 0.2 mmol/l),
respectively.

In animals of the 3™ group with nitrosative
stress the level of NO in leukocytes was increased
by 17% vs. the 2™ group. Normalization of the main
mineral parameters was also observed. Thus, the
level of total calcium and inorganic phosphate was
increased by 22 and 25%, relatively, alkaline phos-
phatase level was decreased by 41% compared to the
2" group — 0steoporosis.

Results of osteometric investigation indicated
to significant development of osteoporosis. The fe-
mur decreased in weight and shortened in length
by 47 and 32%, the vertical femoral head diameter
decreasedby by 14% compared to the control. The
X-ray studies showed some significant changes in
the structure of experimental animal’s skeleton.

The obtained data indicate that vitamin D, de-
ficiency diet caused osteoporosis development. The
induced nitrosative stress has a significant effect
on mineral metabolism and on the structure of rat’s
skeleton with alimentary osteoporosis. High levels
of NO inhibit bone resorption and normalize inves-
tigated parameters.
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EJEKTPOTEHHHUMH Ca*/H*-OBMIH Y MITOXOH/JIPISIX
MIOIIUTIB MATKH TA MOT'O MOIYJIAIIS
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OTEHLiaJdl  Ha  BHYTPIIIHIA  MITO-

XOHJIPiaJIbHI I MeMOpaHi, SIKUH

TeHEPYEThCSl 3aBASIKH POOOTI €NeKTPOH-
TPAHCIOPTHOTO JIAHITIOTA, € BJKIIMBOIO (QyHIaMEH-
TaJbHOI0 XapaKTEPHCTUKOI MiTOXOHApiH (MX).
[Monspu3zamiss memOpanu MX KOHTPOJIOE POOOTY
JIOKaJli30BaHUX B HUX KaTiOH-TPaHCHOPTYBaJIbHUX
CUCTEM, Yy TOMY YHCJII 1 THX, IO 3a0e3MeUyTh
TpaHCcMeMOpaHHUI 00MiH 10HIB Ca, K1 BIJIrpatOTh
LEHTPaJIbHY POJb y peryisuii aktuBHocTi MX. B
OCHOBI TIATPUMaHHS ONTHUMAaJIbHOI KOHLEHTpAIii
Ca?* B MX € y3romkeHe (yHKIIOHYBaHHS CH-
CTEM EHEpPro3alie)kKHOl aKyMyJIsilii KaTioHa Ta Horo
BUBIUIHEHHS 3 MATPUKCY B IHUTO301b. OcTaHHS
cucTeMa MpeACTaBlieHa B KIITHHAX TJaJeHBbKO-
ro wmsm3a Ca®/H*-oOminHukoM. Bucokoadinui
HU3BKOMOJICKYIIsIpHi eekropu Ca?'/H-00MmiHHnKA
MX BiacyTHi. [Ipore € mincTaBu BBa)kaT, 110 Ta-
KHMH CIIONyKaMHU MOXKYTb Oy TH CypaMOJIeKyIsIpHi
MaKpPOIUKIIA KaJIiKC[4]apeHHu.

Hamu  gocmimkeHo  BIUIMB  Kalikc[4]-
aperniB C-97 ta C-99 Ha piBeHb mnonspuzaii
MITOXOH/IpiaJIbHOI MEMOpaHH IHTaKTHUX MIiOLUTIB
MaTK{d OIypiB 13 BUKOPUCTAHHSM TOTEHLIaJ-
4yTIMBOro  ¢uyopecuentnoro 3omga DiOC(3).
I3 3acrocyBaHHAM  JlazepHOi  KOH(OKaJIBHOI
MiKpockomii Ta crierugivaoro 1moao MX 6apBHUKA
MitoTrackerOrangeCM-H,TMRos (200 HM) nose-
neno, mo DiOC,(3) (100 uM) B3aemonie i3 MX. 3a
JIONIOMOT'0F0 METOY TPOTOKOBOT LU TO(IyopuMeTpii
ta DIOC(3) mokasaHo, MmO B yMOBax IWITY4HOI
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JICToNIsIpu3allii mia3mMaTuaHol MeMOpaHu yabaiHOM
(I MM) cnonyku C-97 ta C-99 y koHueHTpaii
100 HM ChnpuYMHIOIOTH TpPaH31€HTHE 3pPOCTaHHS
MeMOpaHHOT0 IoTeHIiany MX, sike CTAHOBUTB Maii-
xe 40% BiJ KOHTPOJBHOTO PiBHS 1 TpUBa€ OJIM3b-
K0 5 xB. OneprkaHi pe3ynbTaTH MiATBEPIKYIOThCS
JaHUMH Jla3epHOi KOH(OKaJIbHOI MIKpOCKOII],
3rigHo 3 aKuMU C-99 3yMOBIIIO€ iICTOTHE 3pOCTaHHS
¢ryopecuenuii napantaxennx DiOC (3) mionuris,
siKi Oynu peiHkyOoBaHi 3 yabainom (1 MM).

3a gocmimxenns BrmBy C-97 Tta C-99
(100 uM) na Ca*/H*-00MiH B i30apoBaHMX MX
miomeTpist 3a jgornomoror Ca?*-uyTnusoro ¢uyo-
pecuenTHoro 30842 Fluo-4 AM (2 MmxM) ta MmeTony
crniekTpodryopumeTpii nmokazano, mo C-97 ta C-99
CTUMYJIIOIOTh JOCII/IKYBaHY TPaHCIIOPTYBAJIbHY
CHCTEMY.

[IpoBeneni HaMKM KIHETHYHI PO3paxyHKH MO-
kasanu, mo Ca*/H*-06min B MX miomeTpist Moxke
3MIiMCHIOBATHCh 31 crexiomeTpiero 1:1, ToOTO MaTh
CJIEKTPOreHHY Hpupoay. TakumM 4YHHOM, HOro
CTUMYJISIIIS AOCHIDKEHUMHU KaJliKcapeHaMHu MOKE
JIe)KaTH B OCHOBI 3POCTaHHSI MIiTOXOHJIPiaJIbHOTO
MOTEHIIIATY.

Orxe, kanikc[4]apenn C-97 ta C-99 cnpu-
YUHIOIOTh TPaH3IEHTHE 3pOCTaHHS MeMOpaHHO-
ro noreHmiany MX, mo Moxe OyTH MOB’SI3aHO 31
crumyssiiero Humu Ca?/H*-06miny MX.

Asmopu 8uci0811010Mb NOOAK) U.-KOp., 0.0.H.,
npogecopy C. O. Kocmepiny 3a Haykogy Ouckycio.
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THE FEATURES OF CYSTEINE CATABOLISM IN RAT
HEPATOCYTES UNDER CONDITION OF PROTEIN DEPRIVATION
AND ACUTE TOXIC HEPATITIS
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Yuriy Fedkovych Chernivtsi National University, Institute of Biology, Chemistry
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ulfur-containing amino acids play an
S important role in maintaining the cellular

systems integrity and redox potential,
deactivation of free radicals, providing a pool
of organic sulphates and methylation processes.
Genetic and acquired defects of enzymes, regulating
their metabolism, are associated with the disruption
of liver metabolic processes and can provoke the
development of hepatosteatosis, fibrosis, cirrhosis
etc.

In order to study the features of cysteine
catabolism under condition of protein deprivation,
experimental animals were maintained on a low-
protein semisynthetic diet for 28 days. Acute toxic
hepatitis was modeled by per 0s paracetamol
administration to rats in a dose of 1.25 g/kg (0.5
LD, in the form of a suspension of 2% starch
solution for 2 days.

The activity of key enzymes of cysteine
metabolism in hepatocytes — cysteine dioxygenase
(EC 1.13.11.20, CDO) and gamma-glutamylcysteine
synthetase (EC 6.3.2.2, GCS) — was registered by
the amount of cysteine and P. Desulfurase way
of cysteine catabolism was evaluated in terms of
hydrogen sulphide level.

In hepatocytes of animals, maintained either
on a low-protein diet or subjected to paracetamol
administration, two-fold increase in CDO activity
was determined compared to control values.
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However, the maximum values of this parameter
were observed in protein deficient animals with
paracetamol-induced hepatitis. It is known that
CDO plays a key role in regulating the intracellular
concentration of cysteine and its increase leads
to CDO upregulation with a subsequent elevated
formation of taurine and sulphates. Moreover the
accelerated cysteine utilization may be accompanied
with homocysteine accumulation with further
development of hyperhomocysteinemia.

The activity level of GCS, catalyzing the ATP-
dependent stage of glutathione (GSH) synthesis,
was observed to be lower than control values in all
experimental groups with a subsequent reduction of
GSH level.

At the same time H,_S hyperproduction occurs
in blood serum of all experimental groups, which
is known to be a powerful vasodilator under
the physiological conditions. However under its
excessive formation it can react with protein SH-
groups, modifying their activity, form nitrosothiols
and be nonenzymaticly oxidized with formation of
sulfites and sulfates.

Thus, protein deprivation and toxic hepatitis are
accompanied with alteration in specific metabolism
of sulfur-containing amino acids, including cysteine
with the activation of desulfurase catabolism
pathway.
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3MIHA PIBHSA EKCIPECII TP53-3AJIEXKHUX TEHIB
VY KIITUHAX IJTIOMUY B YMOBAX IIPUTHIYEHHS ®YHKIIIT
CUT'HAJIBHOI'O EH3UMY ERNI1

L B. KPUBJTIOK, /1. O. MIHYEHKO, C. B. JAHIJIOBCBKHUH, O. I MIHYEHKO

Inemumym 6ioximii im. O. B. Hannadina HAH Ykpainu, Kuis,
e-mail: kryvdiuk.iryna@gmail.com

purniuenns ERNI1 (Big enjgoruia3maruy-

HOTO PETHUKYJIyMa A0 siapa 1), OCHOBHOTO

CCHCOPHO-CUTHAJIBHOTO EH3UMY CTpeCy
CH/IOTJIAa3MAaTHYHOTO  PETUKYJIyMa, IPU3BOIUTH
JI0 3HWDKGHHS TMpodidepanii KJIiTHH TTOMH 1 po-
cTy nyxauH. CTpec eHI0IIa3MaTuyHOIO PETHKY-
JyMa € BaXJIUBUM (PAKTOPOM POCTY 3JO0SKICHUX
MyXJIMH, OCKiIbKU curHanbHuil muisx ERNI1 ticHo
MIOB’SI3aHUM 13 TIpoIiecamMu mpodtideparii, aromnTo3y
Ta BHOKMBaHHS KIITHH. [mioMu — HalarpecuBHimI
3JIOSIKICHI TyXJIMHYM 1 €(EKTUBHUX IiJAXOMIB JJIs
ix mixyBaHHS Ie HeMmae. ['iMOKCiA TAaKOX CIpHSE
MOCUJICHOMY POCTY TJIIOM, 1HAYKYIOUH aJanTHBHI
MEXaHi3MHU MiABUIICHHS KUTTE3AATHOCTI MyXJIUH-
HUX KJIITHH.

MeToro poGoTH OyJ0 JOCHIIKEHHsI eKcIpecii
TP53-3anexHux rexiB, 30kpema, Takux sk TOPORS
(topoisomerase | binding, arginine/serine-rich, E3
ubiquitin protein ligase), TP53BP! (TP53 binding
protein 1), TP53BP2, SESN1 (sestrin 1 or TP53
regulated PA26 nuclear protein), NME6 (non-
metastatic cells 6, Bimomuii me sk NME/NM23
nucleoside diphosphate kinase 6), RYBP (RINGI
and YYl-binding protein a6o DAD-associated
factor) Ta ZMAT3 (zinc finger, Matrin-type 3 abo
TP53 target zinc finger protein) y KJIiTHHaX IJiOMHU
i3 MPUTHIYEHOIO (YHKII€I0 CUTHAJIBHOTO CH3UMY
ERNI1 B ymoBax rimoxkcii.

Hocmimxenns  piBua  ekcmpecii  TP53-
3aJI)KHUX T'CHIB MPOBEAEHO HAa KIIITHHAX TIIOMH
minii U87, a Takox cyOmiHii OMX KJIITHH i3 TOB-
HUM NPUTHIYEHHSM (QYHKIII CHTHAJIBHOTO EH3H-
My ERNI 3a monomororo kinbkicHOI mosximMepasHoi
JaHLIOroBO1 peakiii. B exciepuMenTax 3 Tinokciero
KJIITUHU TIOMIIIAIM B Kamepy 13 CyMIiLIIIIO rasiB:
3% 0,, 5% CO, ta 92% N,

BcraHoBieno, 1mo moBHe — OJOKyBaHHS
¢yskuii rena ERNI y xiitunax rmiomu diHii U87
30imbIIye piBeHb ekcripecii reHiB RYBP, TP53BP2
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ta SESN1, ane icTOTHO 3HMXXYE PiBeHb eKcrpecii
reniB TP53BPI, TOPORS, NME6 ta ZMATS3. 1li
JaHl TOBHICTIO Y3TOIKYIOTBCS 3 NPUTHIYCHHSIM
npomidepanii KJIITHH TTI0MH B yMOBax OJIOKYBaHHS
¢ynkuii curnanasaoro enzumy ERNI, ockinbku 3HH-
JKEeHHs piBHA ekcrpecii reniB TP53BPI, TOPORS,
NME6 Tta ZMAT3 cnpuse TOCHJICHHIO AaronTo-
3y 4epe3 cTabumizaiio p53 4u aKkTHBAII0 HOTO
TPaHCKPUILIHHOI aKTUBHOCTI. Y TOHW caMuil dac,
30i1bIIeHHS piBHS ekcnpecii reHiB RYBP, TP53BP2
ta SESN1 npusBoauTs 10 crabimizamii p53 msxom
iHri0yBaHHs Horo yOiKBITHHALIT, a TAKOX MOCHJICH-
Hs1 QYHKIII1 IBOTO MMyXJIMHHOTO cyIipecopa. binbiie
TOro, OJOKYBaHHS (YHKIII CHUTHAJbHOTO CH3UMY
ERNI 3miHIOE XapakTep TiNOKCHYHOI peryssuii
ekcrpecii nmux TeHiB. Tak, TiMOKCis iCTOTHO He
BIUIMBAE Ha piBeHb ekcmpecii reniB TP53BPI Tta
SESN1 y KOHTpOJBHHMX KIITHHAX TJIOMH, TOII
AK B yMOBax MNPUTHIYEHHsS (QYHKIII CHTHAJIbHO-
ro ensuMmy ERNI piBenp ekcmpecii nux TeHiB
30ibIyeThes. KpiM TOro, BenmnyuHa iHAYKOBaHUX
TiNOKCI€I0 3MiH Yy piBHAX ekcripecii reHiB RYBP ta
TP53BP2 e renocnenniqHOIO 1 BUpaXkeHa 01JIbLIOI0
Mmipoto B reHi TP53BP2. oo rena TOPORS Gyno
MOKa3aHo, 110 piBeHb HOro ekcmpecii 3HMKYEThCS
B 000X TUMaX KJIITHH INIIOMH 3a T1IOKCil, IpuIoMy
OnokyBaHHs curHanbHOro eHsuMy ERNI nocuitioe
e(heKT rimokcii.

Takum uwmnHOM, excmpeciss TP53-3anexunux
reriB koHTpomoeTbesi ERNI-omocepenkoBanoro
CUTHAJIbHOIO CHUCTEMOIO CTPECY €HJI0IIa3MaTHYHO-
r0 PEeTUKYIyMa K 32 HOPMH, TaK 1 B T1MIOKCUYHUX
yMOBax, 1, MOXKJINBO, Oepe y4yacTb y MpUTHIYCHHI
pPOCTYy MyXJWH B YMOBaX BHKJIIOUCHHS (yHKIIT
ERNI. Po3yMiHHS 3al€KHOCTI My XJIMHHUX KJIITHH
BiJ] TIMOKCII Ta cTpecy €HAOMIa3MaTHYHOIO PETH-
KyJIyMa MOX€ CIPHITH MOIIYKY HOBHUX TepareB-
THUYHUX CTpaTeriid, 3aCHOBaHMX Ha OJIOKYBaHHI
MeXaHi3MiB BUKMBAHHS KJIITHH.
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MMPOTHO3YBAHHS T-EIIITOIIIB AHTUTEHIB MIKOGAKTEPII
IN SILICO IJI1 OIITHKH MOXKJIMBOCTEM IX BUKOPUCTAHHSI
Y CKUIAAI BAKIIMH I JIATHOCTUYHUX TECT-CUCTEM
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yOepKyiIb03 — iH(EKIIHEe 3aXBOPIOBAHHS,

3HAYHO TOIIMpEeHe B ychoMy cBiTi. Edexk-

TUBHUH KOHTPOJIb 3aXBOPIOBAHOCTI Ha TY-
OCpKyJIb03 BHMAarae BJOCKOHAJICHHS ICHYIOUHX
3aco0iB #oro amiarHocTuku. llepcreKTUBHUM Ta-
KOK € CTBOPECHHS HOBITHIX BakUMH A (GOpMy-
BaHHS MPOTEKTUBHOTO IMYHITETY B MOMYJIALii Ha
OCHOBI AaHTHIEHIB MaTOT€HHHX MIiKPOOPTaHi3MiB,
SIKi BUSIBIIIIOTH BHCOKY IMYHOTEHHICTH Ta 3[aTHi
3B’SI3yBATHCh 13 PI3HUMH MOJIEKYJIaMU T€HHOTO KOM-
mexkcy HLA (anrn. Human Leucocyte Antigens).
Bigbip mpoTeiHOBMX AHTUIEHIB 10 CKJAIy
JiarHOCTHKYMIB Ta BaKIMH 3BHYAiHO 0a3yeTbcs Ha
010XIMIYHHX Ta IMyHOJOTTYHUX JOCIIPKEHHSX, 1110
noTpeOyIoTh BETUKUX (PiHAHCOBHX 3aTpaT Ta 4acy.
Hapasi 3a momoMororo pi3HOMaHITHHX iHTEpHET-
pecypciB Ta IHCTPYMEHTIB JIJIsi BABUCHH S B3a€MOJTi i
nentug MHC (anrn. Major Histocompatibility
Complex) in silico cTano MOXJIUBUM iCTOTHO CKO-
POTHUTH KIJBKICTh 3aTPadyeHOro yacy Ha IOMIYK
MOTEHIIHHO MPHUIATHUX AHTUTCHIB JJIs BaKIIHMH,
3MEHIIMBIIH KIJIBKICTh HEOOX1THUX EKCTIEPHUMEHTIB
in vivo Ta in vitro.

Merta poOOTH — 3pOOMTH TOPIBHSIBHUN
aHaji3 JEKIJbKOX HalIOCIIIKEHIINNX aHTUIEHIB
Mycobacterium tuberculosis (MPT83, MPT63,
ESAT-6,CFP10, SodA,leuD, panD,RD1 TaHBHA)3
METOI0 BU3HAYCHHSI HasiBHOCTI T-emiTomiB, 31aTHUX
3B’SI3yBaTUCh 13 JEKiJIbKOMa HAaWMOUIMPEHIIINMHU
y  CXIJIHOEBPONEWCHKIM  TOMyINSIii  aJelsiMu
reHa HLA.
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Bin6ip aneneii rena HLA 3niiiHCHIOBaBCS 3a
JIOTIOMOT 010  iHTepHET-pecypey «Allele frequency
net database», SKWW MICTUTh BIJIOMOCTI TPO 4Ya-
CTOTH TEHIB IMYHHOI CHCTEMH Ta ajejel, Lo
iM  BIANOBIAIOTH, ISl PI3HUX JeMorpadiuHux
MOy JISLIIH. [Iporuo3yBanHs 3B’SI3y BaHHS
aHTUTeHiB MikoOakTepii 3 Monekynamu MHC xna-
cy Il mpoBoaun 3 BUKOpUCTAHHSIM 4 OHJIAHH-TIPO-
rpam (Propred, RANKPEP, NetMHClIpan Ta SMM
align).

JAns  anamizy  3BSI3yBaHHS ~ aHTHICHIB
M. tuberculosis 3 T nimdonuramu OyIo BiiOpaHo 8
aneneii rena HLA-DRBI, nomumpenux Ha Teputopii
Cxignoi €Bponu. 3a 1011oMororo 4 pisHUX IpOrpam-
HUX 3ac00iB JI1s KOKHOTO aHTUTeHY OyJlo BU3HAYe-
HO CyMapHy KiJlbKicTb T-emiToriB, sKa 3B’I3y€ThCS
3 pisaumu Mosekyiaamu MHC kiacy 11

3rigHo 3 opepkaHUMU in silico pesynbra-
TaMU MOYKHa 3pOOMTH BHCHOBOK, IO HaWOlIbLI
iMmyHorenHuMmu € nporeinn SodA, MPT83 Ta leuD,
JUISL SIKUX OyJo 3HAlAeHO HaWOUIbIIY KiJNBKIiCTbH
T-emiTomiB  cepen  NOCHIAKYBaHUX  aJiesieil.
BiamoigHo 11i anTHreHn ab0 KOMOiHaIiT iX € mep-
CIEKTHBHUMH JJIsI CTBOPEHHS HOBITHIX BakLWH Ta
JIarHOCTHKYMIB 3 MeTOI0 (OpMYBaHHS MPOTHTY-
OCpKYJIbO3HOTO IMYHITETY cepell IHUPOKOro KoJja
JKUTENIB CX1IHOEBPOIECHCHKOT0 PETiOHY Ta 3 METOKO
BU3HAUCHHS CTAHY 3aXMIICHOCTI MOMYJISLii.
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EFFECT OF N, N'-SUBSTITUENTS ON SENSITIVITY OF CYANINE
DYES AS PROBES FOR AMYLOID FIBRILS DETECTION
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gates are of great interest, because the intra-

cellular aggregate depositions are connected
with pathogenesis of many devastating diseases,
among them neurodegenerative disorders such as
Parkinson and Alzheimer diseases. Despite of the
wide use of fluorescence based assays for the study
of amyloid formations, the very limited number of
dyes (mainly Thioflavin T, Congo Red) are usua-
Ily proposed for this aim. Earlier, we reported the
mono- and trimethine cyanines as sensitive fluores-
cent probes for amyloid fibrils detection.

Here we present the study of fluorescent sen-
sitivity of a series of benzothiazole trimethine cy-
anines modified with different N,N'-substituents
containing alkyl, hydroxyl, quarternary amine and
phenyl groups to amyloid formations of human insu-
lin and chicken egg lysozyme. Spectral-luminescent
properties of the eight cyanine dyes were characteri-
zed in free state and in the presence of monomeric
and fibrillar proteins. For the most sensitive dyes, the
linear range of fibrillar insulin detection was esti-
mated.

All studied cyanine dyes demonstrated low in-
trinsic fluorescence. The fluorescent excitation maxi-

F luorescent probes identifying protein aggre-
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ma for these dyes were in the range of 547-560 nm,
the fluorescent emission maxima were situated at
566-573 nm. These dyes were slightly sensitive to
the presence of monomeric proteins, but increased
their emission by 1.24-13 times in the presence of
insulin amyloid fibrils and by 2.1-25.8 times in the
presence of fibrillar lysozyme. Besides, the addition
of fibrillar proteins results in bathochromic shifts
of excitation and emission maxima of the dyes on
2-19 nm. It should be noted that dyes containing hy-
droxy groups in N-alkyl substituents are noticeably
more sensitive to the presence of fibrillar lysozime,
while the dyes modified with quaternary amine
groups demonstrate higher fluorescent response in
the presence of fibrillar insulin. Meso-methyl sub-
stituted benzothiazole trimethine cyanine dyes al-
low quantification of fibrillar proteins in the wide
detection range of 0.8-300 mkg/ml for insulin and
could be proposed for practical use as highly effi-
cient amyloid-sensitive fluorescent probes.

Since the nature of N,N'-substituent could de-
termine the sensitivity of the dye to the fibrils of cer-
tain protein, we suggest the important role of these
substituents in the complex formation between the
dye molecule and amyloid structures.
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VITAMIN D, PROTECTS AGAINST OXIDATIVE-NITROSATIVE
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vidence for deleterious side effects on he-
E patic function induced by long-term use of
synthetic glucocorticoids is emerging. The
significance of reactive oxygen and nitrogen spe-
cies (ROS/RNS)-induced liver cell injury by these
hormones has not been fully explored. Vitamin D,
(cholecalcipherol, D,) was previously shown to be
involved in the regulation of impaired oxidative me-
tabolism and detoxifying function of liver, which are
associated with the effects of hepatotoxicants. The
study was therefore aimed at investigating the role of
oxidative-nitrosative stress in prednisolone-induced
damage of hepatocytes and estimating whether D, is
able to counter the changes related to glucocorticoid
action.
Female Wistar rats received prednisolone (5 mg
per kg of b. w.) with or without 100 IU of D, (for 30
days). ROS and RNS production in isolated hepato-
cytes and cell viability were determined by flow
cytometry with DCF-DA and propidium iodide re-
spectively. The levels of poly(ADP-ribose)polymera-
se 1 (PARP-1), poly-ADP-ribosylated and nitrated
proteins were measured by Western-blot analysis.
The content of 250HD, in serum was measured by
ELISA.
Prednisolone administration led to increased
oxidative-nitrosative stress as is evident from en-
hanced ROS and RNS generation as well as accumu-
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lation of carbonylated and nitrated proteins in liver
tissue vs. control. These alterations are most likely
responsible for DNA damage-mediated activation
of PARP-1 since a marked 1.77-fold rise in the level
of poly-ADP-ribosylated proteins was established. It
was shown that prednisolone causes a 1.6-fold in-
crease in the percentage of necrotic cells among iso-
lated hepatocytes vs. control, which is in agreement
with PARP-1 overactivation. Moreover, prednisolone
administration also resulted in a more than 1.63-fold
increase in the level of 89 kDa cleaved fragment of
PARP-1, indicative of apoptosis occurring in parallel
with necrotic death. Prednisolone-induced changes
were accompanied by 70% decrease in serum level
of 250HD,, which reflects reliably D, deficiency.
Restoration of D, bioavailability by cholecalciph-
erol treatment counteracted prednisolone effects in
the liver indicating that D, deficiency can trigger an
oxidative-nitrosative stress-mediated cell death.
Prednisolone-induced liver failures are associa-
ted with the development of oxidative-nitrosative
stress which contributes to the activation of protein
poly-ADP-ribosylation and necrotic cell death. The
simultaneous occurrence of apoptosis is also not ex-
cluded. These data support D, efficacy in affecting
manifestations of oxidative-nitrosative stress and
cell death related to chronic prednisolone action.
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THE INFLUENCE OF 7 DAYS INTRODUCTION OF MELATONIN
ON THE CONTENT OF HYDROGEN SULFIDE AND ENZYMES
ACTIVITY OF ITS SYNTHESIS IN THE LIVER OF ALLOXAN
DIABETIC RATS
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major risk factor for various pathological
A conditions, including diabetes mellitus, is
a disorder of sulfur-containing amino acids
metabolism. Hydrogen sulfide belongs to biological-
ly important metabolites of these amino acids. It is
known that the liver is an important organ that pro-
vides sulfur-containing amino acids splitting and hy-
drogen sulfide formation. In diabetes mellitus there
is also activation free radical oxidation. Melatonin
has established itself as one of the most effective an-
tioxidants, which not only binds toxic radicals, but
also increases the activity of antioxidant enzymes.
Therefore, the aim of our research was to determine
the influence of melatonin on blood glucose level,
activity of cystathionin-f-synthase (EC 4.2.1.22)
and cystathionine-y-lyase (EC 4.4.1.1) activity and
hydrogen sulfide content in the liver of rats.
The experiments were carried out on 50 sexua-
Ily mature male albino rats with the body weight —
0.16-0.18 kg. Alloxan diabetes was evoked via
single injecting the rats with 5% alloxan monohy-
drate solution in the dose of 150 mg/kg. The ani-
mals were divided into subgroups: 1) control rats;
2) evident alloxan diabetic rats (basal glycaemia
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12.8-17.2 mmol/l); 3) animals with evident diabetes
were introduced the melatonin intraperitoneally in
the dose of 10 mg/kg at 8 a. m. daily during 7 days.
Alloxan diabetes contributes to changes of
the investigated parameters. In the liver of al-
loxan diabetic rats the cystathionine-f-synthase
and cystathionine-y-lyase activity increased by 27
and 24%, respectively, and the content of hydrogen
sulfide decreased by 22% compared with the con-
trol animals. The introduction of melatonin pro-
moted the normalization of basal glycaemia level in
diabetic animals compared with the control group
of rats. In the liver of alloxan diabetic rats treated
with melatonin the cystathionine-p-synthase and
cystathionine-y-lyase activity decreased by 55%,
13%, respectively, and the concentration of hydro-
gen sulfide increased by 8% compared with parame-
ters of diabetes mellitus animals. In case of evident
diabetes mellitus the introduction of exogenous me-
latonin normalize the hydrogen sulfide content and
enzyme activity of its synthesis in the liver of rats
possibly due to the activation of antioxidant enzymes
protection, especially glutathione system that de-
pends on sulfur-containing amino acids metabolism.
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CEJEKTUBHHUM ITHT'IBITOP Ca*-IIOMITA IJIASMATHUYHOI
MEMBPAHMU - KAJIIKC[4]APEH C-90 - ITIIBUIIYE
KOHUHEHTPAHIIIO Ca** B MIOUUTAX MATKHW TA NPUTHIYY€E
PEJTAKCAIIIO M’AA30BOI'O CKOPOYEHHA
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Ca? TPaHCIOPTYE Mg?*, ATP-3ane:xHa

Ca?-mommia TU1a3MaTHYHOT MeMbpa-
o (IIM). Boma kouTpomroe inokanbHi Ca?-
CUTHAJM Yy BHYTPIIIHBOKIITUHHUX MEMOpaHHUX
MikpomomeHax. Ha croromui criernuiqHui HU3B-
KOMOJIeKysisipauii  iHribitop  Ca? Mg -ATPasu
BiACyTHiH. PaHime HamMu OyJI0 TPOIEMOHCTPOBAHO,
mo karnikc[4]apen C-90 (5,11,17,23-tetpa(rpudTop)
MeTul-(perincynpdoHiaiMiHo)MeTiTamMiHo0-25,26,
27,28-TeTpa-ponokcuKamkc[4]laper) TmpeTeHIye
Ha pOJb CelleKTUBHOro iHribitopy Ca? Mg?-
ATPasu IIM (7 ; = 20,2 + 0,5 MkM, n = 5). Metoro
miei poOoTu OyJsi0 AOCHIIUTH 3aKOHOMIPHOCTI Iii
kamikc[4]apeny C-90 Ha CKOPOTIMBY aKTHBHICTH
rnageabkoM’si3oBuX kimituH (I'MK) matkm Ta Ha
BHYTPIIIHOKIITHHHIN Ca’’-roMeocTas y HUX.

Axrusnicte Ca? ,Mg?-ATPa3u BuBYanu 3
BUKOpHCTaHHAM Tipenapary [IM miometpis cBUHI
METOJIOM BHU3HaYeHHA P, yTBOpEHOro BHACIIJIOK
rinpomizy ATP. Bmmue xamikc[4]apeny Ha
KOHIEHTpallito nuronnasmaruunoro Ca’ ([Ca*])
BCTAHOBJTIOBAJIN 32 JIOTIOMOT'OI0 JIA3ePHOTO CKaHYyI0-
4oro KoH(pokarpHOTO Mikpockorma LSM 510 META
(3ong Fluo-4 AM). EdbextuBauil rifpoguHaMiqaHmit
miametp (I'/I1) 'MK Busnaganm i3 3acTocyBaH-
HSIM JIazepHO-KopesmiiiHoro criekrpometpa (JIKC)
«ZetaSizer-3y.

Bcranoseno, mo  kamikc[4]aper  C-90
(£50MKM) IpakKTHUIHO HE BITUBAE HA CTIOP1THEHICTh
(Keqp,) Ta Ha koediuient Ximna (n, ) mo Ca®.
[Ipn poMy MakcMMajibHa IMIBHUIKICTH TiAPOII3Y
ATP V. .o, BMCHIIYETCS Ha 75% BIXHOCHO KOH-
tpoto ([C-90] = 100 MxM). JloCHimKEHO BILJIUB
anajoriB C-90, ki BiAPI3HSIOTHCA KINBKICTIO Ta
po3TalryBaHHSAM CYJIb(OHITAMITUHOBUX TPYI Ha

l 3 MHUTOMJa3MH B TIO3aKJIITHHHUN MPOCTIp
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BEPXHHOMY BIHIII KalliKc[4]apeHOBOTO MaKpPOIHK-
ay. 3a iHTIOITOpHUM e(deKTOM aHaJlOTH MOYKHA
po3sramryBatu B psaa: C-90 (4 aminuHOBI rpynn) —
]0,5 =20,2+0,5 MmxM, C-716 (2 nucTanpHI aMiTHHOBI
rpymn) — I ;= 53,4 + 3,5 MxM, C-772 (2 narepaibHi
aminuHOBI rpymn) /. = 168,3 + 21,1 MmxM (n = 5).
Otmxe, cepel 3a3HAUCHHWX AaHAJOTIB Kajikc[4]-
aper C-90 matiedekTuBHIIIE 1HTIOye AKTHBHICTH
TpaHcnioptHoi ATPazu I[IM.

3a momomoror KOH(OKaJIbHOI MIiKpPOCKOMIi
MPOIEMOHCTPOBAHO, 1o arutikailis C-90 (20 MmxM)
1o I'MK, ¢ikcoBanmnx Ha momi-L-71i31Hi, 3yMOBITIOE
3pPOCTaHHS [Caz*]u, K€ 3 YacoM 3HHXKYETHCS IO
6azampHoro pias. C-90 (50 mMxM) momibHO 10
YTEPOTOHIKY OKCHUTOIMHY TaKOX IPU3BOAUTH
mo 3MenmeHHs edexktuBHoro /[l MK mo 74%
BitHOCHO KOHTpOH0. C-90 sik iHTiGiTOp Ca?*-roMmu
[IM mpurHiuye perakcaiiro M’SI30BOTO CKOPOYEH-
HA B PEeXHMMI peecTparlii CIIOHTaHHOI aKTHBHOCTI
CMYKOK MiomeTpist: Ha 20% 3MEHITYEThCS MaKCH-
MajibHa MIBUIKICTH pO3CIaliIeHHs, HOPMOBaHA Ha
aMIUITyly CKOpOTaKBOi Bianosiai (V).

3venmenns V. Ca*,Mg*-3anexnoro
rinpomizy ATP 3a gmii xamikc[4]apeny C-90
B TOE€IHAaHHI 3 BIJCYTHICTIO WHOro BIUIUBY Ha
K,y CBIIYMTH NPO HEKOHKYPEHTHUH MEXaHI3M
IHTIOyBaHHS HWUM EH3MMAaTHYHOI AaKTHBHOCTI.
[aridyrounit edexr C-90 nma Ca? Mg?-ATPasy
TIOB’SI3aHUN 3 KOOTIEPATUBHUM BININBOM YOTHPBHOX
TpudTopMeTUIPEHINCYTHPOHITIMIHOBUX  TPYII,
AKI OJHOCHPSIMOBAHO OpPIEHTOBaHI Ha BEPXHHO-
My BIHII Kalikc[4]apeHOBOrO MaKpOIUKIy. 3a-
3Ha4YeHuit iHTiGiTOp iHAyKYye 30imburenns [Ca*] B
MmionuTax Ta ckopodeHHs I MK, a Takox 3meHImIye
V. penakcaiii M’130B0i HalpyTH.
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ypoxia-inducible factor 1 (HIF-1) is a mas-
H ter regulator of hypoxic/ischemic vascular

responses, driving transcriptional activa-
tion of many genes encoding angiogenic cytokines
and growth factors involved in vascular reactivity,
angiogenesis, and the mobilization and homing of
bone marrow-derived angiogenic cells. HIF-1 ac-
tivity manipulation is the perspective therapeutic
approach which might overcome the current limita-
tions of pro- and antiangiogenic medicine.

Cell line HeLa (human cervix carcinoma) and
MAEC (mouse endothelium) were used to determine
the cytotoxic/cytostatic effects of [Pd(syn-A)CL]
(where syn-A — (27)-2-(2-aminothiazole-4-yl)-2-hy-
droxyiminoaceticacid). Cells have been incubated
with agent 6 for 24 hours under normal conditions
in 96 well plates. Initial cell concentration was about
5x10* cells/ml in the sample volume of 100 pl. The
number of living cells was determined using MTT-
colorymetric test, cell counts were performed using
a tripan blue. Apoptotic level and the distribution of
cells in different phases of the cell cycle were as-
sessed by flow cytometry.
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Complexes of Pd(II) with syn-A induced apo-
ptosis in both endothelial and tumor cells. Howe-
ver the percentage of cells in G /G, phase was not
changed in comparison with control, on the other
hand cells redistribution has place in proliferative
pool population: a decrease in G,/M and increase in
S-phase in the main target of angiogenesis — endo-
theliocytes, compared to control. We have detected
that IC,, for HeLa cells was in concentration range
of 5x10°-4.0x10° M after the influence of metal
complex. The effect of the complex is revealed in
the right cytotoxic and antiproliferative impact. The
level of apoptotic cells grew two times in compari-
son with relevant control.

Thus, the mechanism of palladium complex
[Pd(syn-A)CL,], as HIF-1 inhibitor analog, is revealed
in a significant proapoptotic effect that would be re-
lated with incomplete DNA replication in S-phase of
cell cycle, because cells accumulation in S-phase and
G,/M population decrease was observed.
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reath analysis is a powerful non-invasive
B technique for the diagnosis and monitoring

of respiratory diseases. Elevated nitric oxi-
de (NO) profile in exhaled breath is thought to be a
marker of pulmonary inflammation. Exhaled NO is
also directly associated with the extent of untreated
asthma, and research has shown that it decreases
with corticosteroid treatment. Fractional exhaled
NO levels were shown to correlate with sputum eo-
sinophil count, airway hyperresponsiveness, bron-
chodilator response, serum IgE levels, allergen skin
prick testing, asthma symptoms, and lung function.
These observations have generated significant inter-
est in the clinical use of exhaled NO as a noninvasive
marker to diagnose and monitor the progression of
inflammatory process in the lungs during asthma.

The objective of the present study is to create
a sensitive sensor system with an appropriate meas-
urement range for detection of a lung inflammation
biochemical marker in the patients’ exhaled air un-
der asthma exacerbation.

NO has a short half-life (in aqueous solution —
1 sec and in vivo - about 5 sec) and one unpaired
electron, making it a free radical. Thus, a substantial
part of exhaled NO combines readily with oxygen to
form nitrogen dioxide (NO,). We assert that this is
the case, when measuring NO, reflects the endogenic
NO concentration produced in the lungs.

The experimental model of the device
consisting of electrochemical gas sensor type
NO,/C-20 (Membrapor) and 32-bit microprocessor
module Triton 6000U for control and data acquisi-
tion with measurement accuracy £10E-6 V was de-
veloped. The major activity of the designed sensor
device is to transduce selective recognition of NO,
molecules in the form of electronic output signal
that is equal to - (1200 + 200) nA/ppm. The electro-
chemical cell with resolution 0.1 ppm is equipped
with three electrodes: a measuring-, a counter-, and
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a reference-clectrode. The sensor has developed a
reliable selective response on the model gas at the
normal operating concentration (0-20) ppm, where
the maximum linearity is found. The maximum
exposure concentration of analyte is 200 ppm. T90
response time characteristic is defined as < 60 sec.

A baseline chart of sensor output signal was
recorded. A typical curve demonstrating changes
in peak height of voltage as a function of NO, con-
centration was produced. This means that analyte
altered the interfacial properties of the electronic
element, thus enabling the readout of the reaction by
monitoring the performance of the electronic unit in
the range (4-20) mA and consequently being trans-
formed by the microprocessor module proportionally
in voltage value.

The NO, standards in the gaseous phase were
prepared for measurement. The generation of NO, is
based on the ferrous sulfate method for nitrite ions
(brown ring test) with the excessive aeration of the
reaction volume. A definite amount of 40% NaNO,
solution was gradually added in the reaction mix-
ture with equal volumes of 20% FeSO, solution and
concentrated H,SO, (I : 1) to achieve an expected
concentration of NO, in accordance with calcula-
tions, taking into account an aeration flow rate and
a generated pressure in a gas cylinder. The obtained
gas was passed through 10% NaOH solution to trap
impurity of hydrogen sulfide. The dilution of the gas
mixture was produced for up to 4 bar by piston air
compressor Ceccato OL195/24 with pumping capaci-
ty 180 I/min. Simultaneously concentration of syn-
thesized NO, was determined experimentally using
Greiss technique adapted for gaseous state.

Thus, the experimental model of sensor de-
vice for NO, gas detection has been constructed and
tested. The obtained data give an incentive for fur-
ther studies.
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BIIVIMB IN VITRO XJIOPUCTOI'O HATPIIO HA KAJIFOCOTI'EHE3
TA PETEHEPALIIIO POCJIMH TPUTUKAJIE O3UMOI'O
B KVJIBTYPI HE3PIJIUX 3APOJKIB
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BOTOAHI BCE OUIBIIE yBaruw NPHUAUISIOTH
MOy KY UISAXIB BUKOPHUCTaHHS
TTOHOBJTIOBAHOI €Heprii, HAKOIMMYEeHOI poc-
JIMHAMU 3aBasiku (poTocuHTE3y. TpuTHKANE € Tep-
CIIEKTHBHOIO O10CHEPTeTUYHOIO KYJIBTYPOIO, 30-
Kpema 11 BUpoOHHIITBA OioeTanoy. [loripmenHs
EKOJIOTIYHOI CHTyaIlii CIPUYWHIOE HEOOX1THICTH
TIOJTITIIIICHHS CTIHKOCTI TPUTUKAJE 0 a0lOTHIHUX
(hakTOpiB, Y TOMY YHCIi IO 3aCOJICHHS TPYHTIB.
CernekIlis Ha COJICCTIHKICTh TpanHWIIHHUMHU Me-
TOJlAMU  YCKJIQJHIOETHCS HEMOXKJIMBICTIO CTBO-
proBaTH CTpEeCcOpHi (DaKTOpPH B MOTHOBHX YMOBAX.
bioTexHOMOTIYHI METOIW [AIOTh  MOXJIMBICTH
ofepXKaTH pPOCIMHU 3 OaXKaHWMH O3HaKaMHU.
Cenekuiroo in vitro MOXXHa BECTH 3a O3HaKaMHU,
SKi BHUSBISIIOTHCS HAa KIITUHHOMY piBHI, 30Kpe-
Ma 3a MIBUIICHOIO EKCIPECI€I0 TIEBHUX TEHIB —
MIepeMUKaviB MeTaOOTITHUX MUIAXIB, SKi 3a0e3me-
9YIOTh TOJIEPAHTHICTH 10 ablOTHIHUX (HAKTOPIB.
Mera po0OOTH — OIIIHUTH BIUIUB XJOPHCTOTO
HaTpII0 Ha KaJIFOCOTEHE3 Ta PEreHepaIrito poCImH
PI3HUX TCHOTHIIIB TPUTUKAJC B KYJIBTYPI HE3PIITUX
3apOMKiB.
OOG’€KTOM  JOCIHIDKCHHS CIYTyBaJIH  COp-
TH TpuTHKane o3umoro OOpiit, AJAM 4 ta ridpuzg
F1 Oo6piit/AJIM 4. Hespini 3aponku BHAULSIN 3a
BCTAHOBJICHOIO METOAMKOIO i MOMIINaMy B YallKU
ITetpi 3 moxkxuBHUM cepenopuiieM Mypacire—Cky-
ra. Ilicias 4 TkHIB iHIIIAMIT KaJIIOCIB Y TEMpPSBI
mpu temmeparypi 25 °C mpoBOAWIN iX CyOKyIThb-
THBYBAaHHS Ha CEPEIOBUII 3 MOMABAHHSAM PI3HUX
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konuteHTpamniii NaCl (0, 50, 100, 150 i 200 mMM)
MpOTATOM 2 TacaxiB 1o 4 TwxHi. [ perenepartii
olep)kaHl KaJFOCHI KYJIBTYPH CYyOKYJIBTHBYBAIIH
Ha TIOJIOBUHHOMY cepemoBumli Mypacire—Cky-
ra 3 QiToropMoOHaMH 3a OCBITJIEHHS 1 TeMIlepa-
Typu 22 °C. BpaxoByBanm Taki TapamMeTpH 5K
e(heKTUBHICTB KaTIOCOTCHE3Y Ta PEreHepalrii.

BcTanoBiieHo, 1m0 XJOPUCTHH HATpid B ce-
JIEKTUBHOMY CEPENOBHINI BHSBISAE JACTPECHBHUMN
BIUIMB Ha IHAYKIIO KaJdIOCIB 1 3MAaTHICTH iX 10
pereHeparii, MpUIOMy THM OijbIle, 9uM OiTbIe
HOT0 KOHIIEHTpAIlisl. 3a TapaMeTpaMu KaTl0COTCHe-
3y 1 pereHeparltii HOpiBHAHHS CEPEIHIX IS KOXKHOL
KOHIICHTpAIIi1 3HAYCHB BUSBUJIIO TAKHH 1X BIINB: 0 =
50>100>150>200 MM NaCl. Caix 3a3Ha4uTH, 110
3a xoHIeHTparii 200 MM edekTHBHICTH KaTrocore-
He3y cTaHoBUTH 9,1-19,0% (3amexHO BiJl T€HOTHITY),
a pereHepariisi He CHOCTepiraeThes B3arami. Jms
Bcix konmeHTpamiit NaCl i mapamMeTpiB BHBUCHHX
TEHOTHITIB BCTAHOBJICHO, IO CEPEIHI 3HAYCHHS 1X
MIEPEKPUBAIOTHCS, OTHAK IIJIST KOYKHOT KOHIICHTpAITii
TOPSIOK PaHKyBaHHS TeHOTHIIIB € TakuM: OOpiii >
F1 > AJIM 4, mo € miacTaBoro BBaxkatu copt OOpiit
TOJICPAHTHIIITUM 0 i1 XJJOPUCTOTO HATPITO.

Pi3Ha peaxirist reHOTHITY Ha COJIBOBUM CTPEC Y
KyJBTYypl HE3pIIUX 3apOAKiB TPUTHKAIIE O3WMOTO
BHUSBIISIETHCS B Pi3HIN 3MIATHOCTI A0 KaJTIOCOTCHE3Y
Ta pereHepariii pociIuH 3a Aii XJIOPUCTOTO HATPIIO
SK CEJICKTUBHOTO UYHWHHWKA. BimiOpani reHOTH-
I MOXYTh OyTH BHUKOPHCTaHI SK MaTepian s
MOJIATBINOT CENeKITii.
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MEMBRANE LEAFLET DURING SUICIDAL DEATH
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plex cellular phenomenon, the importance

of which could be compared with division
and proliferation (Elmore 2007). In suicidal pro-
grammed cell death of erythrocytes or eryptosis this
process develops in the absence of the central apop-
tosis machinery, and it is thought that plasma mem-
brane plays the most important role in this process.
In the absence of mitochondrial depolarization and
condensation of nuclei, erythrocytes share several
other features of apoptosis, similar to death receptor
pathway of nucleated cells. As a result, the loss of
intracellular potassium, cell shrinkage, breakdown
of phosphatidylserine plasma membrane asymmetry
and blebbing are observed (Lang and Qadri 2012).
However, erythrocytes share higher sensitivity to the
most of PCD triggers (Lang, Qadri et al. 2012).

The aim of this research was to compare the
properties of plasma membranes of nucleated cells
and erythrocytes in the course of PCD.

In the present work, cellular studies were per-
formed to validate and characterize the lipid order
changes induced by PCD in outer plasma membrane
leaflet of erythrocytes in comparison with that of nu-
cleated cells. NR12S probe (Kucherak, Oncul et al.
2010; Darwich, Klymchenko et al. 2012) appeared to
be useful approach for lipid order detection that al-

P rogrammed cell death (PCD) is a very com-
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lows avoiding the problem with haem (heme) group
absorption at 405 nm. Experiments with HeLa cells
showed the connection of NR12S response with
caspase 3 activity and phospholipid exposure. In
contrast, erythrocytes stained with NR12S did not
display the difference in response between eryptotic
and intact cells. However, cholesterol depletion in
erythrocytes plasma membrane leads to the emis-
sion spectral shift of NR12S. This is at odds with
other parameters characterizing erythrocytes’ in-
volvement in PCD. Moreover, the microscopy data
showed the increase of NR12S fluorescence intensity
in the regions of forming blebs, suggesting the pres-
ence of lipid disorder domains in local parts of outer
plasma membrane leaflet. It was demonstrated, that
NRI12S response caused by the loss of lipid order
on apoptosis is probably connected with sphingo-
myelin hydrolysis and lipid scrambling, leading to
a flux of sphingomyelin/ceramide from the outer to
the inner leaflet. Thus, the lipid redistribution during
PCD of erythrocytes is much less pronounced than
in nucleated cells. It could be the result of lower ex-
pression of scramblase on the erythrocytes’ plasma
membrane or of decreased scramlase-dependent flip-
flop leading to retaining the lipid ordered structures
and insignificant hydratation dynamics in outer leaf-
let of plasma membrane.
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OCIIKCHHST (DI3UKO-XIMIYHUX Ta CHEp-
FeTHYHUX XapaKTEPUCTUK KOMIIOHEHTIB
HYKJIETHOBUX  KHMCIOT €  BaXJHUBOIO

npobnemoro cyvacHoi Oiodisuku Ta Oionorii. Y
Mpe/ICTaBIeHI i POOOTI KBAHTOBO-XIMIYHHUMHU METO-
JIAMH [TPOAHATI30BaHO TEOMETPUYHI TA EHEPTeTHYHI
XapaKTEePUCTUKH MTOBHOTO CiMEHCTBa Mmap HyKJIEo-
TuaHUX ocHOB m°Ade - m!Cyt.

O06’exTamMu JOCIIIKEHHs 00paHO METHUIIHOBAH1
napu ocHoB m°Ade - m!Cyt, B AKHX TIIKO3UIHUN
aTOM TiJ[POTeHY 3aMilIEHO METHJIBHOIO T'PYIOI0
B 9-My Ta 1-My mnojoxeHHi BinmosinHo. [Ipeamer
JOCIIJIKEHHSI — BILIMB METHJIYBaHHS HA MyTarcHHi
BJIACTHBOCTI BCIX MOXKJIMBUX KOHPOPMEPIB Map HY-
KJICOTHJTHUX OCHOB.

KBaHTOBO-MeXaHIUHI PO3PaxyHKH TI'€OMET-
pu4HOi OyZOBH JOCHIKyBaHUX OO’€KTIB MPOBO-
nunu Ha piBHi Teopii DFTB3LYP/6-311++G(d,p)
y BaKyyMHOMY HaONMKeHHi. YCi 300THMI30BaHi
CTPYKTYPH MEPEBIPEHO Ha CTIUKICTh 3a BiJICY THICTIO
YSIBHUX YacTOT Yy KOJUBAJBHHUX CIEKTpax, po3-
paxoBaHUX Yy TapMOHIYHOMY HaOJNMKEHHi, Ha iX
OCHOBI OILIIHEHO BiJHOCHY eHeprito [100ca. Bci
00YMCIICHHST BHUKOHAaHI 3a JIOINOMOIOK IpPOrpam-
Horo makery Gaussian 03 st margopmu Win 32
(Frisch M. J. et al, 2004). MixMoJyieKyIsipHi
H-3B’13k1 iIeHTU(IKYBaJIM Ta AOCITIKYBaIH Me-
TOJIOM aHaJi3y TOIOJIOril eJIEKTPOHHOI I'YCTHHU 3a
JormoMororo mporpamuoro makety AIMALL, Buko-
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PUCTOBYIOYH XBHJILOBI (DyHKITIT, OTpIMaHi Ha PiBHI
teopii B3LY P/6-311++G(d,p).

Bnepme omepxano moBHE KoH(MOpMaIliiHe
cimeiicrBo H-38’s13anux map ocuoB m°Ade - m*Cyt
3arajbHOI0 KUIBKICTIO 14 CTPYKTYp, Y KOXHIH 3
SIKHX OCHOBH 3HAXOASTHCS B OCHOBHIM TayTOMEPHiH
dopmi. BusgBrnena MHOXHHA TIap 3HAXOJUTHCS B
SHEPTreTUIHNX MeKax BiTHOCHOT eHeprii[100caBim0
1o 10,90 kxan/mons. EHepreTHaHO HalBUT1IHIIIION0
cepel HHUX € Iapa OCHOB, cTabili3oBaHa JIBOMA
BomHeBUMH 3B’si3kamMu NO6H...N3 Ta N4H...N1 3
eneprismu 6,37 1 6,94 xkaa/MOJIb BiAIIOBITHO.

VYci 3adikcoBaHi HAMHU TApu € TOJSIPHUMH
KOMILJICKCAMH, JHUIIOJIbHUH MOMEHT SKUX JIGKUTh
y mexax Bix 3,9 mo 11,0D. Cepen HuX 3 CTPYKTY-
pY — IUIOCKOCUMETPUYHI, pemTa 11 map MaroTh He-
IJIaHapHY OyIOBY.

Taxox meTaabHO TOCTIIKEHO OCHOBHI (Pi3UKO-
XIMI9HI ~ XapaKTePUCTUKUA  MIKMOJCKYJISIPHUX
H-3p’s13kiB, 1o cTabimi3yloTh mapu. 3arajibHa
KUIbKICTh H-3B’I3KIB ckjamae 28, 3-IIOMDK HHUX:
NH..N-9 NH..O-2,CH..N-11,CH...0O-6
3B’s13KiB. [Ipu 1ibomy eHepris H-3B’I3KiB JICKHUTH Y
Mexax 0,60 — 6,94 kkay1/Moib. Y BCIX HOCHIKEHUX
napax CrocTepexeHo 1o Ba H-3B’13ku.

OnepxaHi pe3ynbTaTH, Ha AyMKY aBTOPIB,
KOPHCHI ISl EKCIePUMEHTAILHOI 1HTEpHpeTarlii
HEKAHOHIYHUX TMap HYKJICOTUJAHUX OCHOB Y
crpyktypi PHK Ta JTHK.
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HAJIEKCIPECISI AJAITEPHOI'O MPOTEIHY Ru k /CIN85
Y KIIITUHAX AAJEHOKAPHUHOMMU MOJIOYHOI 3AJI0O34 JIIOAUHU
JIHIT MCF-7 CYITPOBOJKYETHCA NOCUJIEHHAM ITPOSIBY
BJJACTUBOCTEN PAKOBUX CTOBBYPOBHUX KJITUH
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WHUKHEHHS Ta PO3BUTOK 3JIOSKICHUX
B OyXJWH  TOB’SI3aHi,  30Kpema, 3
(YHKIIOHYBaHHAM PaKOBHUX CTOBOYpO-
Bux kiiTuH (CSCs). [IpoBoauThcs BenmuKuii 00’eM
poOIT i3 JMOCIHIJUKEHHS MOJIEKYISIPHUX (PaKTOPIB,
3alydeHux 10 (GOpPMYBaHHS Ta MiATPUMAHHS
tdenorumry CSCs, mpoTe BKIaj B Ied Mporec
OKpEMHUX aJaNTepHUX NPOTEIHIB 3alIMIIAETHCS
He3’sicoBaHWM. Bingomo, 1mo amanTepHUil mpoTeiH
Ruk/CINS5 BHKOHY€ BaKIIUBY pOJb HE TIIBKH B
i ITPUMaHHI TOMEOCTa3y HOpMAJIbHUX KIIITHH, ajie
TaKOX 3aTyUYeHUH J0 Perysiil MIIIXiB 370SKICHOT
TpaHcopmariii kiiTuH. MeTor poboTtu  Oyio
OILIIHUTH PoOJb anantepHoro nmpoteiny Ruk/CINSS y
MPOSIBI TAKUX O3HAK PAKOBUX CTOBOYPOBUX KIIITHH,
SIK 3HFDKEHHS TPOINi()epaTHBHOTO IMOTEHIlany Ta
aATe3MBHUX BJIACTUBOCTEH, 3AaTHICTH 10 (popmy-
BaHHS CPEPOIiB Ta EKCIPECcis OKPEeMHUX TIOBEPXHE-
BHX MapKepiB.
JocniKeHHs TPOBOAMIIN HA KIITHHAX aJeHO-
KapIIHHOMH MOJIOYHOI 3aJ103U toauHu iiHii MCF-7
JIUKOTO THUIYy Ta 31 CTa0iIBHOI HAIEKCIPECIEI0
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anantepHoro mporeiny Ruk/CINS5. Ilokasano,
0 HaJEeKCIpeciss MOBHOPO3MipHOI (opMu anarm-
tepHoro mporeiny Ruk/CIN8S Beme mo 3HMXKEH-
Hs 1HTEHCHBHOCTI POCTY KIITHH, MiABUIICHHS X
KUTTE3NATHOCTI Ha Mi3HIX eTanax KyJIbTUBYBaHHS,
30LIBIIEHHS] KIJIBKOCTI JXKWBHUX HEMPHUKPITUIEHUX
KJIITHH Ta TIOCWJEHHS 1iX mpodidepamii B
HEMPUKPITUIGHOMY CTaHI B HaIiBPiIKOMY arapi.
BcranoBieHo Takox, 110 KIITMHH 31 CTaOlILHOIO
nazekcnpeciero  Ruk /CINSS  ebextusnime ¢op-
MYIOTh MaMmoc(epd MOPiBHAHO 3 KOHTPOJIBHHUMHU
KJIITHHAMH. Bigomo, 10 03HAKOI PAaKOBHX CTOB-
OypOBHX KIITHH MOJIOUHOI 3aJI03M € IIiJIBUIIEHA
ekcrpecist moBepxHeBoro mapkepa CD44 ta 3HmKe-
Ha — Mapkepa CD24 na nmoBepxHi kiiTuH. MeTogom
MPOTOKOBOI MU TO(MIyOpUMETPii BUSBICHO BipOTiTHE
30inbmenHst  kinbkocti  CD44*/CD24  xnitun
I cyOmiHiA 3 HaWBHIOIUM pIiBHEM eKcIpecii
JOCIII)KYyBaHOT'O IPOTEiNY.

OpeprkaHi JaHi CBiuaTh NP0 3aIyUSHHS
agantepHoro npoteiny Ruk/CINS5 no nposiBy Bna-
CTHUBOCTEH PaKOBUX CTOBOYPOBUX KIIITHH.
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IIHUM 13 MMIXOMIB IO MPOOIIeMH KOPEKIIil

mopymieHs (YHKINIH Opra”i3My € CTBO-

peHHsS JiKapChKUX 3aco0iB Ha OCHOBI
010JI0TIYHO aKTUBHUX MENTHAIB. HamMu po3pobiaeHo
METOJ OJIEpPIKAHHS TAKUX TENTUIIB, SIKHI BKIIFOYAE
B cebe mporec KpioKOHCEpBYBaHHS (parMeHTIB
OpraHiB.

MeTtoro po6oTH Oy7I0 BCTAHOBUTH POJb C€HIO-
TeHHHUX TPOTEiHA3 B YTBOPEHHI 0i0JIOTIYHO aKTHB-
HUX TENTHIIB Mix Yac iHKyOyBaHHS (parMeHTIB
CeJIC31HKH, CepIIs, IIKipH.

®parMeHTH CeNe3iHKH 1 Cceprs CBHHEH,
a TaKOX IIKIPH 1 Cepis HOBOHAPOMKEHHX TIO-
pOCSAT  OTPUMYBAJIW  TOMPIOHIOIOYH  ITMATOY-
K OpraHiB HOXHUIIMH Ta momaBanu 20%-it
po3unH KpiomporekTopa (Tiimepon, I[TEO-400
a6o IIEO-1500) y cmiBBimHomeHnni 1:1. 3aBuch
(hparMeHTIB 3aMOPOXXYBaJIH 31 MIBHAKICTIO O0XO-
nmomkeHHst 1 °C/xB. s omepaHHS EKCTPAKTIB
(hparMeHTH OprafiB iHKYyOyBaH y (Hhi310J0TITHOMY
po3unHi. TepMmomabinbHI TPOTEIHW BHAISIN.
KoHmeHTpamito MmenTuaiB BU3HAYAIH 32 JIOBXKH-
Hu xBwiai 280 M. Jisg TpUTHIYEHHS TpoTeiHa3
BHKOPHUCTOBYBAJIM CyMimr iHTiOiTOpiB Protease
Inhibitor Cocktail (Sigma-Aldrich, CILIA). Moe-
KYJISIPHO-MACOBUH PO3MOALT HU3bKOMOJICKYJISIPHUX
(dbpakiii menTUAHOI MPHUPOAN BHUBYAIHA METOIOM
BHCOKOE()EKTHBHOI TEBIIPOHUKHOT XpoMaTorpadii.

[Ticnst 60 xB iHKyOyBaHHS (PparMeHTiB cep-
IS CBHHEW Ta IOPOCAT, KPIOKOHCEPBOBAHUX ITi
3axuctom IIEO-1500, KoHmeHTparis TNEeNTUIIB
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y  CyNepHATaHTI € CTATUCTHYHO  3HAYHUMO
OiBpIIOI0, HIDK 3a IHKyOAamii KOHTPOJBHHX Ta
KPIOKOHCEPBOBAHUX Yy MPHUCYTHOCTI TIIIEPOTY UM
ITEO-400. BuxignenTumais i3 GparMeHTiB ceNe31HKI
CBUHEW Ta MIKIpH MOPOCHT, KPIOKOHCEPBOBAHUX Y
npucyTtHocTi [IEO-1500, Takox € O1IpIIAM, HIX 13
HEKPIOKOHCEPBOBAHUX 200 KPIOKOHCEPBOBAHUX ITi T
3aXUCTOM TITIIEpoy. AJie BiAMiHHOCTEH i3 (par-
MEHTaMH, KPIOKOHCEPBOBAaHUMH B IIPUCYTHOCTI
ITEO-400, we cmocrepiraetbes. Yepes 90 xB
IHKyOyBaHHsI 301JBIIICHHS KOHIICHTPAIIii MeNTHIIB
He BiIOYBa€ThCA Hi B OMHOMY BHUITAJIKy TIOPiBHSIHO
3 TOMEpenHiM TepMiHOM iHKyOamii miIs BCiX
JIOCITIKyBaHUX (PparMEHTIB OpTraHiB.

3a  igkyOyBaHHS  (PparMeHTIiB  OpradiB
SK KOHTPOJBHUX, TaK 1 KpPIOKOHCEPBOBAHUX
(xpiompotexktop IIEO-1500) 'y mpucyTHOCTI
iaTibiTOopiB  mpoteinaz  (III), koHmeHTparis

MEeNITHAIB y CyNepHATaHTI CTAaTUCTHYHO 3HAYUMO
MEHINIA, HDK 3a 1HKyOyBaHHS 0e3 iX JomaBaHHS.
Ilig gac mocmimKeHHsI BMICTY MENTHIIB YV PI3HUX
Jiara3oHax MOJEKYJISIPHUX Mac BCTAHOBIICHO, 1110 B
pasi momaBauHs Il 3MeHIIyeThCS KUTBKICTh HU3B-
KOMOJICKYJISIPHUX TENTH/IB B €KCTPAKTaX.

Takum YUHOM, KpPIOKOHCEPBYBaHHS
(parmenTiB oprauiB minx 3axuctoM [1EO-1500, a
takok [IEO-400 mist ¢pparMeHTiB Celne3iHKH CBU-
HeW Ta MIKipH TIOPOCST TO3BOJISE 301TBIIATH BUX1
NEeNTHJIB Yy CyNepHaTaHT. BcTaHOBICHO 3HAYHY
POJIb EHIOTEHHUX MPOTEiHA3 B yTBOPEHHI TIETITHIIB
M1 yac iHKyOyBaHHS (parMeHTIB OpraHiB.

ISSN 0201 — 8470. Ukr. Biochem. J., 2014, \Vol. 86, N 4



MIXTAJIY3EBA KOH®EPEHIIII MOJIOAUX HAYKOBILIIB

UDC 549.67+543.555+544.723+543.215.1

INVESTIGATION OF THE AMMONIUM IONS ADSORPTION
ON CLINOPTILOLITE FOR THE MATERIAL APPLICATION
AS A SELECTIVE ELEMENT IN THE CONDUCTOMETRIC SENSORS

O. Y. SAIAPINAY, A. WALCARIUS?, N. JAFFREZIC-RENAULT, S. V. DZYADEVYCH"

Unstitute of Molecular Biology and Genetics, National Academy of Sciences of Ukraine, Kyiv;
e-mail: osayapina4@gmail.com;
2University Henri Poincare Nancy 1, Villers-les-Nancy, France;
3University Claude Bernard Lyon 1, Villeurbanne, France;
“Institute of High Technologies, Taras Shevchenko Kyiv National University

water systems causes a significant environmen-

tal and economic concern nowadays. It is often
a result of the insufficient ammonium removal from
the industrial wastewaters and the municipal sewa-
ges. Moreover, the ammonium inflow to the surface
and ground waters can originate from other sources.
These include but not limited to the land-applied
manure and biosolids, the septic systems, the ani-
mal feedlot runoff, the land-applied fertilizers, the
manure storage structures, the fertilizer facilities.
Therefore, the necessity in the direct, highly sensi-
tive and accurate, low-cost and fast methods of the
ammonium determination in the aqueous systems
is well-observed and the appropriate methods still
need to be reviewed or developed. This work was
aimed to study the ammonium-selective properties
of the natural zeolite clinoptilolite (CLT) and its ap-
plicability for the conductometric determination of
ammonium in a differential mode of measurements.

A powdered sample of CLT of the Romanian
origin (ZN-C1BF-R zeolite from Mediterranean So-
ciety of Zeolites, France) was taken for investigation.
Its unit cell formula was (Na,, K . )(Ca,, Mg, )
(Al . Fe, )Si, Ti, ,)O,,x7TH,0; the average size of
particles was 0.4 um; the crystals had the monoclinic
form with platelets of 10—20 nm thick.

The sensitivity of CLT to the ammonium ions
was studied in the ultra-pure water (water resistivi-
ty was no less than 18.2 MQxcm) with NH," and
Na* ions in the concentration range of 0.01-1 mM

I ncrease in the ammonium concentrations in the
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of each; the aqueous solutions of K*, Na*, Ca®, Mg?*
and Al* ions (in concentration of 5 mM of each), the
buffer solutions as well as the buffer solutions with
the increasing concentrations of the above mentioned
ions. Coefficients of selectivity were calculated by
Fixed Interference Method. The sensitivity of a pair
of electrodes which were not modified with CLT was
studied in 5 mM Na,HPO,-KH,PO, solution, 5 mM
Tris-HCI, and 5 mM HEPES-NaOH buffer solutions.

Sorption of ammonium by zeolite was found
based on the comparison of conductivities of the
CLT-containing phosphate buffer solution, the
CLT-containing phosphate buffer solution with the
increasing concentrations of ammonium and the
phosphate buffer solution with the increasing con-
centrations of ammonium (in the absence of zeolite).
The conductivity variations were compared for the
aqueous solutions of NH," and Na* ions and for the
former solutions but in the presence of CLT. It was
found that the conductivity growth for the CLT-con-
taining solution at the ammonium concentrations of
0.01, 0.1, 0.5 and 1 mM was 4.6, 651.5, 195.9 and
146.9%, respectively.

The sufficient selectivity of CLT toward am-
monium was shown which allows its further detec-
tion in the complex media using the conductometric
sensors with the differential mode of measurements.
The development and optimization of the clinoptilo-
lite-based conductometric microsensor for ammo-
nium determination is ahead.
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here are two thiol redox systems found in
I cells — the thioredoxin reductase (TrxR)/
thioredoxin complex and the glutathione
reductase (GR)/glutathione complex. The main
provider of reducing equivalent - NADPH, for both
these redox systems is the glucoso-6-phosphate
dehydrogenase (G6PD). TrxR in conjunction with
thioredoxin is a ubiquitous oxidoreductase system
with antioxidant and redox regulatory roles. The
main enzyme of the glutathione conjugates catabo-
lism is the y-glutamyl transferase (y-GT). The glu-
tathione and thioredoxin systems play a key role in
protection of cellular macromolecules from damage
due to reactive oxygen species, which enhanced pro-
duction appears to be an important factor in the in-
duction of cancer.

Thus, the aim of the study was to determine the
activities of TrxR, GR, y-GT and G6PD in gastric
mucosa cells during the process of rat gastric cancer
development.

The gastric carcinogenesis was initiated in 49
white male rats by 10-week replacement of drinking
water by 0.01% solution of N-methyl-N'-nitro-N-
nitrosoguanidine, at the same time they were re-
defined on the diet containing 5% NaCl. After this
period expiry the animals were fed with standard vi-
varium diet till the end of the 24" week. The gastric
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mucosa cells were extracted at the end of the 4™, 6",
8™, 10%, 12, 18" and 24" week. The standard spec-
trophotometric methods were used to determine the
activities of investigated enzymes.

The gastric mucosa cells were characterized by
increased activity of TrxR for all research periods
of carcinogenesis on the average 2.4 times over the
control and the increased GR activity on the average
1.4 times fold of the 6™ to 24" week, except for the
10" week, when the 1.5-fold decrease of GR activity
was observed. Similarly, the activity of G6PD grew
up at an average 2.1 times at the 4, 6%, 12" and 18
week and reduced 1.5 times at the 10" week of gas-
tric carcinogenesis compared to the control. Thus,
the intensification of the antioxidant system func-
tioning with the reducing processes prevalence was
showed by the increased activities of TrxR, GR and
their leading provider of renewable NADPH equiva-
lents, — G6PD. At the stage of 4, 6, 8" 10" and
24t weeks of the gastrocarcinogenesis study there
was a 1.4-fold increase of y-GT activity on the avera-
ge in comparison to reference values. The obtained
results gave the reason to suppose the fundamental
significance of the joint disorders of glutathione and
thioredoxin redox homeostasis in the development of
gastric mucosa malignancy.
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ipid peroxidation and non-enzymatic protein
I glycosylation are two main ways of endoge-
nous aldehydes formation. These carbonyl
compounds form post synthetic modifications in
proteins and nucleic acids that lead to disruption of
their functions. The goal of this research was the in-
vestigation of carbonyl stress parameters formation
under two rat’s experimental models: streptozotocin-
induced diabetes (STZD, model of hyperglycemia)
and glycerol-stimulated rhabdomyolysis (RM, oxi-
dative stress model) and the possibility of amino
acid solution Corectin 2 (Cor2) using, designed in
our laboratory for decreasing the carbonyl stress
intensity. There were 4 groups of animals (n = 8):
gr. 1 — control; gr. 2 — STZD; gr. 3 — STZD+RM;
gr. 4 — STZD+RM+Cor2. Groups 2-4 were intraperi-
toneally injected with 1 ml of incomplete Freund’s
adjuvant and after 24 hrs with streptozotocin (STZ,
25 mg/kg) weekly for three times for STZD induc-
tion. Groups 3-4 were injected with 50% glycerol
solution (10 ml/kg) on the 7th day after the last STZ
injection for RM induction. Cor2 (10% L-lysine, 8%
L-glycine, 2.5% N-acethyl-cysteine) was given to the
group 4 (10 ml/kg/day) per os for 2.5 month.

Total aldehydes (purpald assay), thiobarbitu-
ric acid reactive substances (TBARS), protein CO
groups (ELISA), low weight SH groups, and car-
boxymethyllysine (CML, ELISA) were determined.

Blood glucose level (27 + 8) mmol/l was ac-
cepted as diabetes vs. control (6.5 = 1.7) mmol/l on
the 7 day after the last STZ injection.
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Carbonyl stress development was proved by in-
creasing the aldehydes level in plasma by 21% and
in the liver by 64%, TBARS about 4 times in plasma
and in the liver, CO groups by 33% and CML by
67% in plasma under STZD. Low weight SH groups
were decreased in the liver by 44%.

Under RM+STZD, the aldehydes level was de-
creased by 52% in the liver, TBARS by 11% in the
liver, CO groups by 20% in plasma, CML by 11%
in plasma vs. STZD. SH groups were increased by
20% in the liver. These changes indicated that addi-
tional stimulation of RM in animals with STZD had
a significant influence on carbonyl stress develop-
ment. We suggested that it can be associated with the
antagonistic interaction between aldehydes formed
during RM and STZD.

After Cor2 administration, the decreasing
of aldehydes level by 50% in plasma and by 65 %
in the liver were observed. These effects may be a
result from overabundance of exogenous cysteine
and lysine which form complexes with aldehydes
and shield the biological targets. These changes led
to a decrease of TBARS 2.5 times in the liver and
3 times in plasma, of CML 2 times in plasma vs.
RM+STZD. SH-groups were increased by 23%.

Thus, amino acid solution Corectin 2 may be
successfully used to decrease the carbonyl stress
after-effects.
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steoporosis is recognized as one of the most
O typical complications caused by glucocor-

ticoids (GC). The mechanism of alterations
in bones is not sufficiently revealed. Impairments of
mineral metabolism and bone tissue structure asso-
ciated with GC-therapy could be ascribed to direct
influence of the drugs on bone or through inhibition
of vitamin D, turnover. The study was designed to
investigate the influence of synthetic GC predniso-
lone on bone tissue remodeling in relation to chole-
calciferol metabolism in hepatocytes.

Female Wistar rats (100 + 5 g) received pred-
nisolone in a dose of 5 g/kg of body weight per os
(daily for 30 days). The contents of 250HD,, OPG,
RANKL in serum were measured by ELISA. Vi-
tamin D, 25-hydroxylase activity was assayed in
vitro in isolated hepatocytes by the method of radio-
competitive binding of [*H]-250HD,. The levels of
CYP27A and CYP2R1 in liver tissue were measured
by Western blot. Expression of Bax and Bcl-2 in
hepatocytes was assessed by immunocytochemistry.
Cell viability was determined using flow cytomet-
ry with propidium iodide (PI). The levels of Ca, Pi,
activity of alkaline phosphatase (ALP) and its bone
isoenzyme in serum and bone tissue were deter-
mined by using the Biotest kits.

It was shown that prednisolone administration
lowered the level of 250HD, (by 70%) in serum and
inhibited two times the total activity of vitamin D,
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25-hydroxylase in hepatocytes vs. control. Predniso-
lone reduced the content of CYP27A1 and CYP2R1
isoforms of 25-hydroxylase by 78% and 27%, respec-
tively. Administration of the GC led to disruption of
the integrity of hepatocytes triggering destructive
changes in these cells, thus reducing the number
of functionally active hepatocytes. These cytologi-
cal changes were further confirmed by a significant
increase in the number of hepatocytes capable to
accumulate PI that is associated with necrotic cell
death. On the contrary, apoptotic index Bax/Bcl-2
was found to be markedly reduced suggesting pro-
apoptotic signaling down-regulation. The decrease
in 250HD, biosynthesis led to hypocalcemia and
hypophosphatemia that was accompanied by the el-
evation of the total activities of ALP and its bone
isoenzyme in serum. Similar changes of mineral
metabolism were also observed in bone tissue. Pred-
nisolone reduced the level of OPG by 34% and in-
creased the level of RANKL by 27% in serum that
resulted in lowering of OPG/RANKL ratio 1.7 times.
In conclusion, the data showed that GC administra-
tion inhibited remodeling and activated deminera-
lization of bone tissue that correlated with hepatic
dysfunction and alterations of vitamin D, turnover.
Normalization of vitamin D, availability might be
considered to be perspective in reducing the negative
effects of GC on the bone tissue remodeling.
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neurodegeneration and amyloidoses is con-

nected with formation by involved proteins
of the B-folded stable insoluble aggregates called
amyloid fibrils. A number of compounds that belong
to different chemical classes are known as inhibitors
of this process. Previously we have shown that zir-
conium and hafnium phthalocyanines with different
out-of-plane substitutes demonstrated the high effi-
ciency of inhibition of fibrils formation.

The goal of this work is to investigate the Hf
and Zr phthalocyanines with axially-coordinated
quinoline styryl dye as potential inhibitors of in-
sulin fibril formation. Reactions of fibril formation
were performed by incubating the insulin solution in
a water bath at 65 °C for about 5 h (concentration of
protein was 340 uM, that of inhibitor was 100 pM).
Dose-dependent inhibition of insulin fibrils forma-
tion by Zr and Hf phthalocyanines was performed
using 0, 0.1, 0.5, 2, 10 or 100 uM concentration of
inhibitors. The inhibition was monitored by fluo-
rescence intensity changes of the amyloid-sensitive
dye 7519. The inhibitory activity was calculated as
(1 -1/1))x100%, where I and I are 7519 fluorescence
intensity values in control sample and in the presen-
ce of inhibitor, respectively.

T he pathogenesis of many diseases, including
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Phthalocyanines with Zr and Hf as central
metals demonstrated the same high inhibitory activi-
ty of about =90% and similar values of IC, equal
to 0.16 £ 0.08 uM and 0.11 = 0.04 puM, respective-
ly. The suppression of fibril formation induced by
Hf phthalocyanine was confirmed by atomic force
microscopy. It should be noted that previously we
reported the ability of axially-coordinated phthalo-
cyanines to redirect the insulin aggregation process
toward the formation of oligomeric or amorphous
aggregates, while in the presence of Hf phthalocya-
nine amyloid fibrils of characteristic diameter (about
6 nm) and proto-filamentous species of smaller dia-
meter were detected as the main product of aggrega-
tion reaction.

Thus, we propose that the studied compounds
are highly efficient inhibitors of protein amyloid
fibril formation. We suppose that the nature of the
central metal slightly affects the inhibitory proper-
ties of axially-coordinated phthalocyanines, while
out-of-plane ligands could play an important role for
anti-fibrillogenic activity of these macrocyclic com-
plexes.

This work was supported by STCU — NASU
(grant 5972).
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17IBIIICTE OaKTepiaIbHUX TATOreHIB MOTpaI-
JISFOTH B OPTaHi3M Kpi3b CIIM30BI 000JIOHKH,
a, OTKe, IMyHHA BI/NOBI/Ib y HUX € BU3HA-
YaJIbHUM 3aXUCHUM (hakTopom. [TornubieHHs 3HaHb
1I0J10 0COOIMBOCTEH PO3BUTKY IMYHHOT BiJIIIOBiII B
CIIM30BUX OOOJIOHKAX BiJIKPUBA€E HOBI MOYKJIHBOCTI
JUTSL PO3POOKH NIEpOpaTbHUX BAKIIMH, IKi MATUMYTh
B HUX JIOKAJbHHUH IMyHOCTUMYIIOIOUHH eexT. [1ix
4ac po3poOKM TaKWX BaKIMH HaWBaKIUBIIIAMH
npoOjemMamMu € BHOIp CrMOCOOY IOCTaBKU aHTH-
reHy, 3aXHCT aHTUT'eHHOT0 Marepiany Bija Aii mo-
HIKO/KYIOUHX (DaKTOPiB BHYTPIIIHBOTO Cepeno-
BUII[A OpraHi3My Ta BHUOIp O€3MEYHUX aJ'IOBAHTIB
JUISL TJICUJICHHS IMYHHOI BIJIIIOBiJI B CIHM30BUX
obononkax. [onoBHHM (HaKTOPOM MATOreHHOCTI
30yaHuKa audrepii € nudTepiiHUN TOKCHUH, SKHHA
MPOJYKYEThCSI OaKTEPIi€r0 B MICISX KOJIOHI3aIlil Ha
CIIM30BUX OOOJIOHKAaX IUXalbHUX HUISAXiB. OTKe,
IHIYKIiS MOTYXHOTO aHTHTOKCHYHOTO IMYHITETY
B HUX MOTEHIIHHO 37aTHA 3aXUCTUTH OPraHi3M BiJ
iH(peKIil.
MeToro pobotu Oysi0 TOPIBHSHHS aJ1’tOBAHT-
HUX BJIACTUBOCTEH HAHOYACTHUHOK Pi3HOI XiMIUHOI
npuponu Ha ocHOBI (ocdary kanbiito (CAP)
po3mipom 37 M, kojoimHoro 3omota (Goldl Tta
GoldIl) posmipamu 9 Tal6 HM 1 HOJIIAKTHI-
xornmikominy (PLGA 1 ta PLGA 1II) posmipamu
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35 ta 100 ©M BIAIOBIZHO, KOH'IOTOBAHUX i3
pexoMOiHaHTHUM (hparMeHTOM AU(TEpiitHOTO TOK-
CUHY IIJISXOM BU3HAYEHHsI KOHIEHTPAIIN aHTUTII
IgA ta IgG y nepudepruyHiit KPOBI MHIIIEH.

JlocmiKeHHsT TPOBOJMIIM HAa MHUIIAX-CaM-
kax BALB/c opHakoBOoro BiKy Ta MacH, SKHX
iMyHI3yBaju Per 0S i3 po3zpaxyHky 250 MKTr mpo-
TeiHy Ha | KT MacH Tia TpH pasu 3 MepioJUIHICTIO B
nBa THKHI. CHpOBATKY JJIsI aHAJI3y BMICTY aHTHUTLI
30upay Yyepes THKJICHD MICIs KOKHOT IMyHi3allii.

[lokazaHo, 1m0  KOHIEHTpAlii  AaHTHTLI
IgA B XpoBi TOpPIBHSHO 3 KOHTPOJEM IOMITHO
30LIBLITYOTHCS BIKE TTiCIs ApYTroi iMyHi3alii B rpyI
MUIICH, SIKi OTPUMYBAJU aHTHI'EH, KOH FOTOBaHUN
3 nocissimu PLGA 1 ta PLGA 11, a takox GoldIl. ¥
rpyni mumiei, mo orpumysBanu PLGA 11, Takox
BiMiueHO 30ibIeHHs KOHIeHTpaniid IgG y kpoBsi
MICIst TPEThOT BaKIMHAIIIT.

3 ornsily Ha pe3ysbTaTh JIOCHiay MOYXKHA 3pO-
OUTH BUCHOBOK, 110 HaHouacTUHKH PLGA I, PLGA
IT ta Goldll maroTe Halikpamly 3JaTHICTH CTUMY-
JIIOBaTU IMYHHY BIJNOBib Ha 1MMOO1TI30BaHUI
Ha HUX aHTUTCH 3a MepopalibHOro BBeAeHHs. lle
JIO3BOJISIE PO3MISIAATH 1X SIK MOMJIMBI HOCIT Jist
CTBOPEHHSI MEPOPAIILHOT (POPMH TOCTABKH BaKI[HH-
HUX Mpernaparis.
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MOCIIEIHUE TOJbI 3HAYUTEIHHO BO3POC WH-
Tepec K OMonoIuMepam, MPUMEHIEMbIM B
kapauosorun. lloduMepHbIe MMILTaHTATHI

MOTYT HCIOJb30BaThCS B KA4eCTBE MEXaHUYECKOUH

«3aIJIaTKWY, MPEA0TBpaliasi pa3BUTHE aHEBPU3MBI

cepana B nmocTHH(ApKTHBIA nepuon. Kpome Toro

MMILIAHTAThl MOTYT OBITh HOCUTEISIMH OHOJIOTHYe-

CKH aKTUBHBIX BEIIECTB, IPUMEHSIEMBIX C TepaIeB-

TUYECKOW LIEbI0 B 30HE TOBPEKICHUS CEePIEYHOM

MBIIIILIBL.

OOBEKTaMHU HAIIUX KCCIICAOBAHUN ObLIU HM-
NJAHTaTBl Ha OCHOBE TeJed COoJIel aJIbFMHOBOM
KUCIIOTHL. PaHee HaMu W3y4anach JUHAMHUKA JKC-
TPaKIMK U3 TeJIeBbIX UMILIAHTATOB OMOJOTUYECKU
AKTHUBHBIX ITOJIUIENTHI0B, MEUEHBIX HEKOBAJIEHTHO
cBsizaHHBIM (uryopodopom (mareHT UA Ne 86783,
ony01.10.01.2014, bron.Nel). Hactosimmast paGora
MTOCBSIIEHA HCCJICOBAHUIO JIECTPYKIMU HMILIAH-
TaTOB B CEPJICYHON MBIIIIIIE.

PaGora BeImonHeHa Ha 24 KpbIcax-camIiax
maccoit 200-270 r. 'enb anpruHata HaTpus KoBa-
JICHTHO CBSI3BIBAJIM C (PIIYOPECIIEHTHBIM KpacuTe-
aem K8-3002 (SETA Biomedicals, LLC; Urbana,
IL, CIIIA). DkcriepuMeHTaIbBHBIM XUBOTHBIM 10|
MaCOYHBIM HapKO30M IMPOBOIUIN TOPAKOTOMHUIO C
MOCIIEAYFOIIUM UHBEKITUOHHBIM BBEJCHHEM B MHO-
Kap/ cO CTOPOHHI Mepukapaa (yopeciupyromero
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rensi. OUEHKY AMHAMUKH Jierpajallid UMILIaHTa-
TOB TMPOBOAMIM METOJIOM KOHTAaKTHOW JIFOMHHEC-
IEHTHOH MUKPOCKOIHMH C TOMOIIBI0 MHKPOCKOIA
«JIromam K-1», cHaOXEHHOTrO CpeICTBaMH BHJICO-
peruCTpalyu, YTO MO3BOJISIIO KAYSECTBEHHO U KOJIH-
YEeCTBEHHO (C IMOMOIIbI0 IporpaMmbl BioVision 4.0)
OMKCaTh COCTOSHUE HMIUIaHTaTta. lccienoBanus
npoBoauiin yepe3 20 MUH, MOCIIEe BBEJCHUS T'elisl, a
Takke Ha 1, 3, 7, 14 u 21 cyTku nocie onepanum.

[Ipumensiemasi MeTOAMKA Jajda BO3MOXKHOCTh
HaOIIONATh APKYIO IIYOPECHEHIIHUIO UCCIETyEeMOT0O
ressi Ha TeMHOM ()OHE CepJIeYHOM MbImIel. Dpar-
MEHTAIUsl TEJICBOr0 WMIIJIAaHTaTa Ha HECKOJBKO
KpYIHBIX BaKyoJIeH TPOUCXOJUIA HA 3-U CYTKH, B
MOCIIETY FOIIIUE CPOKH HAOJTFOJICHUSI pa3Mephl BaKyo-
JIeH 3HAUUTENBHO yMeHbInanuck. Ha 21-e cyTku B
MUOKap/ie HaOJIF0JIa Tl TOYEYHOE CBEUYCHHUE OCTaT-
KOB T'eJisl, HATIOMUHAOIIEE «3BE3THOC HEOOY.

TakuM 00pa3oM, YCTAHOBIIEHO, YTO C TCUCHH-
€M BPEMEHH B CEPACYHON MBIIIIE MTPOUCXOIUT I10-
cTeneHHas ()parMeHTaIUs T'eJIeBOr0 MMILIAHTATA,
ero ToJjiHas Jerpajanus HacTymaer Ha 21-¢ cyTKu
TocJie BBEICHUsI B MUOKap/1. BBeneHue u nocieayo-
miasi AeCTPYKIHS T'eJIEBOr0 UMILJIAHTaTa HE BBI3bI-
BaeT 3HAYUTEIBHBIX U3MCHEHUN B apXUTCKTOHHKE
cepala Kpbic.
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BUITPOMIHIOBAHHSA
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1710MO, I1I0 pa/1i04acTOTHE EJIeKTPOMAarHiTHe

surnipomintoBanHst (PY EMB) moxe mpu-

3BOAUTH JI0 MOPYIIEHHS O10XIMIYHHUX
MpoleciB  Ta HOPMaJbHOrO  (PyHKIIOHYBaHHS
opranizmy. [lokazaHo, 10 Yy BIANOBIAbL Ha
MIKPOXBUJIBOBE BHUIIPOMIHIOBAHHSI PO3BUBAETHCS
OKCHUJIATUBHUHN CTpeC, 301IbIIYETHCS KiJIBKICTh aK-
TUBHUX (DOPM OKCUTEHY Ta 3HHIKYETHCSI aKTHBHICTD
AHTUOKCHJIAHTHUX €H3UMIB. ToMy JOCIIKSHHsI
BIIUBY MIKPOXBHJIBOBOI'O BHUIIPOMIHIOBAaHHSI Ha
AKTUBHICTH EH3UMIB AHTUOKCUJAHTHOI CUCTEMU
(AOC) 3aponkis B'roHa (Misgurnus fossilis L.) € ak-
TyaJbHUMHU.

B excniepuMeHTax BUKOPUCTOBYBAJIN 3apOIKU
B’IOHA Ha PI3HUX CTaisAX PO3BUTKY — 2, 16, 64, 256
i 1024 Gmactomepu. Ikpy iHKyOyBaiu B pO3uWHI
lonerdperepa. OnepxkaHi 3UroTH OIMPOMIHIOBAIU
OJTHOPa30BO Bijpa3y Micisl B3aldiJHEHHS IPO-
TaroM 5 1 10 XB Ha 4acToTax MOOIJILHOTO 3B’I3KY
(900 MI'u, SAR — 1,1 Br/kr) 3 Bigbopom 3aponkiB
Ha JIOCNIJDKYBaHMX cTajisXx. MoOuUIbHHI Tele-
(o mepeOyBaB y pex)HUMi PO3MOBH Ta MICTHBCS
HaJ JIOCJI/DKYBaHUM OO’€KTOM Ha BiJCTaHi 3 cM.
Busnauanu aktuBHicTh eH3uMiB AOC — cymep-
okcugaucmyTtasu (COM) 3a meromom B. A. Ko-
CTIOKA, Katanasu 3a meTogoMm M. A. Kopomtoka ta
[y TaTioHIepoOKcHaasu 3a MmetogoM B. M. MoiHa.

BcraHoBiieHO, 10 BIUIMB MiKpPOXBHJIBOBOT'O
BUIIPOMIHIOBAHHS TMPU3BOAUTEL JIO IIJBUIICHHS
aktuBHocTi COJ] (P > 0,95). 3risHo 3 pe3ynbrara-
MU HaIIUX JOCTIPKeHb Ha CTadil JBOX O1acTOMEpIB
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aktuBHicTh COJ] BUIa yBi4i TOPiBHSIHO 3 KOHTPO-
neM. Ha cranii 16 GiacToMepiB aKTHBHICTD EH3UMY
3poctae Ha 40—50%, Ha crajii 64 GiacToMepiB — Ha
80-90%, a Ha cranii 8-ro noainy — Ha 30-50%.
Bcranosneno 1,5-2-pa3oBe 3pOCTaHHSI aKTHBHOCTI
eHsuMy Ha crtanii 10 OjacTomMepiB MOPIBHSHO 3
koHTposieM. Ha Binminy Big CO/l, akTUBHICTH Ka-
Taja3d B 3apOJKiB B'IOHA, HABIAKH, 3HUKYETHCS
Ha crajaisx 2, 16, 64 i 256 GimacTtoMepiB 3a BILIHU-
By EMB mnopiBHSHO 3 BiJNOBIJHUMH TOKa3HHKA-
MU KOHTpOJIBbHOI rpynu. Bunstkom e cragis 10
1ojIi1y OyacTomepiB, Ha SIKid BiMIYEHO JIBOPa30BE
3pOCTaHHsI aKTUBHOCTI JOCIHiP)KYBaHOT'O CH3UMY
(P > 0,95). Takox BCTAHOBJICHO, IO AKTHBHICTh
[JIYyTATIOHIIEPOKCUIA3H  3HMDKYETHCS Ha  BCIX
JOCIIDKYBAaHUX CTaJisIX PO3BUTKY 3apOJKIB 3a
BIUIMBY  MIKPOXBHJIBOBOI'O  BHIIPOMIHIOBAHHSI.
Haftuytnusimoro no BrummBy EMB BusiBnseTnes
crajis 64 OyiacToMmepiB, Ha SIKIi CIIOCTEPIraEThCS
3HUIKCHHS aKTHBHOCT1 €H3UMY Ha 65% MOpPiIBHSIHO
3  KoHTpoJieM. TeHJeHIlisi 3MiH aKTUBHOCTI
[JIYyTATIOHIIEPOKCHIa3U TOPIBHSIHO 3 aKTHBHICTIO
CO/l i kaTana3u NPOTUIICIKHA 32 HAITPSIMOM.

OTxe, BIUIMB MIKPOXBHJIBOBOIO BHUIIPO-
MiHIOBaHHSI MPHU3BOAHTD JI0 MOpYIICH-
Hs1 ¢ynkuionyBanHs enszumiB AOC. Ha Bcix
JIOCTI/KYBAaHUX  CTaJisiX  PO3BUTKY  ICTOTHO
3pocrae aktuBHicTE COJ] Ta BipOriHO 3HIKYETHCS
AKTHUBHICTh TJYTATIOHIIEPOKCHJA3U 1 KaTajas3u.
BuHATKOM € 3pOoCTaHHsI aKTUBHOCTI KaTajxa3W Ha
crazii 10 noainy 6macromepis (P > 0,95).
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