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METABOLISM OF GLYCATION PRODUCTS IN RELATION
TO CARBONYL/OXIDATIVE STRESS AND ASSOCIATED PATHOLOGIES

SEMCHYSHYN H.

VASYL STEFANYK PRECARPATHIAN NATIONAL UNIVERSITY, IVANO-FRANKIVSK, UKRAINE;

Living organisms possess at least two RCS (reac-
tive carbonyl species) sources: endogenous and
exogenous. Endogenously RCS are generated in such
nonenzymatic processes as oxidation of carbohydrates,
lipids, and amino acids as well as glycation, whereas
enzymatically they result from glycolysis, polyol
pathway, polyamine metabolism, oxidation of amino
acids and ketone bodies. In the organism, electrophilic
RCS are highly reactive toward different cellular
constituents, majority of which are nucleophiles.
Therefore, RCS may interact with many types of
compounds that leads to formation of a huge array of
AGEs (advanced glycation end products), some of
which initiate new rounds of RCS/ROS (reactive
oxygen species) formation, form vicious cycles, and
cause pathological processes. Certain diets (especially
fructose- and AGEs-rich food), pharmaceuticals, and
cosmetics along with pollutants may be external RCS
sources.

Since RCS/ROS may be dangerous for living
organisms, the latter possess diverse and tightly

e-mail: semchyshyn@pu.if.ua

controlled antiglycative/antioxidant system. Efficient
cooperation of the listed above systems results in the
homeostatic balance, which can be shifted if steady-
state RCS/ROS level is increased, resulting in
carbonyl/oxidative stress. AGEs may activate special
receptors such as RAGE (receptor for AGESs) and
AGE-R1 (AGEs-receptor 1). Stimulation of RAGE
leads to activation of NF-kB, associated with an
enhancement of prooxidative and proinflammatory
response. In turn, NF-kB (nuclear factor kappa-B)
increases RAGE expression, which again stimulates
NF-kB, forming a vicious cycle, producing reactive
species in a new round. On the other hand, AGE-R1,
besides promoting elimination of AGEs, may inhibit
prooxidative events and inflammatory response to
AGEs through negative regulation of RAGE. This
suggests an involvement of AGE-R1 in protection of
the organism against certain pathologies. Disturbance
of the interplay between RAGE and AGE-R1 may be
a key determinant of increased carbonyl/oxidative
stress and related pathologies.

BIUTVB ITFOKO31 HA TIOCTT IINEPTOHIYHWH IITOK

EPUTPOLINTIB JIFOJVUHU

CEMIOHOBA K.A., EPLLUOBA H.A., LUMAKOBA H.M., HIMOT O.€., LUAMKIHA O.O.
IHCTUTYT MPOB/IEM KPIOBIO/IOr 1T | KPIOMEANLIMHN HAH YKPAIHU, XAPKIB;

MpoTarom 6araTtboX POKIB 1H0K03a 3aUTLLIAETLCS
KOMMOHEHTOM BaraTbOX reMOKOHCEPBYHOUMX Cepeo-
BULL, 5IKi BAKOPUCTOBYHOTbLCS /18 3260pY | HU3bKOTEM-
nepaTypHoro 36epiraHHs epUTPOMACK i LifIbHOT KPOBI
(“'mroriypp”, SAGM, AS). BoHa 3abe3neuye KiTuHam
[0CTaTHili piBeHb MeTab0/1i3My, CTabiniaye memopaHy
LUNISAXOM YTBOPEHHS BOAHEBMX 3B’A3KIB, MOAiMNLye
CTYNiHb BiTpUchikauii yutonnasmu. Lie fo3Bonse nig-
TPUMYBATU CTPYKTYPHO-(PYHKLIOH&/TbHI BIACTUBOCTI
epuUTPOLMTIB A0 AEKiNIbKOX TWXHIB. OfHak, BUCOKa
KOHUEeHTpaLis r/10KO03M in Vivo 3yMOBJIHOE 3MiHU TKa-
HVH, Taki K HEEH3UMHE MiKO3yBaHHA NPOTEIHOBMX
KOMIMOHEHTIB LIUTOCKENET-MEMOPAHHOIO KOMIJIEKCY,
reMorno6iHy, eH3MMiB, NePEeHOCHVKIB, NepoKcuaHe
OKMCNEHHSA MeMbpaHHWX Ninigis, 3MiHy Mopdoorii i
AechopmauiiHnx BNacTMBOCTEN epuTpoumTiB. Y po-
60Ti MU AOCMILKYBa/IN BNIMB Pi3HMX KOHLIEHTpaLili
rnokosn (0,6 %, 5 %) Ha NOCTriNepPTOHIYHMIA LIOK

e-mail address: nipotel71@gmail.com

epuUTPOLNTIB, L0 € MOAENIIO NOBEAIHKN K/TITUH Npu
X BiAiTaBaHHI | BUAAsIEHHI KpionpoTekTopa.

[nsa nocnifgxkeHs BUKOPUCTOBYBaUIM €PUTPOLIATH,
OTpUMaHi 3 JOHOPCLKOT KPOBi NtoanHW. Micna Buaa-
JNIEHHA nnasmu epuTpounTn 36epirann y BUrnagi
LLLINbHOTO ocajy He Ginblue 4 rog Npu TemnepaTypi
0 °C. Bci cepegosuLla rotyBainm Ha dpocpatHoMy
6ydpepi (0,01 monb/n), pH 7,4. MOCTrinepToHIYHNIA
LLIOK 3AjACHIOBasIV NEPEHECEHHSIM EPUTPOLNTIB 3 Ti-
nepToHiyHoro posunHy (1,45 mons/n NacCl) B i3oTo-
HiyHWiA (0,15 monb/n NaCl) npu 37 a6o 0 °C. Epu-
TpouMTK iHKyOyBann B cepefoBULL AerigpaTawii
npotsarom 20 XB, B cepefoBuLi perigpatauii — 5 xB.
KiHueBwuiA rematokpuTt ctaHoBuB 0,4 %. O6po6KY
€PUTPOLIMTIB T/THOKO30t0 34iCHIOBaUIN LUMISIXOM iHKY-
6auii KNiTvH y pisionoriyHoMy po3ynHi, WO MICTUTb
0,6 abo 5 % rnaoko3n npu Temnepatypi 37 °C npo-
TATOM 2 rog,.
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MokaszaHo, wo npu 37 °C piBeHb NOCTTiNEePTOHIY-
HOro remoisy KNiTUH 3pocTaB MO Mipi 36i/bLLIEHHS
TOHIYHOCTI cepegosuwa pgerigpatauii (1,5; 1,75;
2,0 monb/n NacCl). B pesynsrati 06po6ku r/1H0K03010 B
KoHUeHTpauii 0,6 % cTaTMCTUYHO JOCTOBIPHUX Bi4MiH-
HOCTeli Bifi KOHTPOSILHOTO PIBHS NOLLKOAKEHHS KTITUH
He Gy/10 BUSB/IEHO, NPW KOHLEHTpaLi 5 % cnocrepi-
rasiocs 3HWKEHHS PIBHA YLLKOMWKEHHS /151 BCiX cepe-
gosul, gerigparauii npnénusHo B 1,5-1,8 pasa. Mpu
0 °C BMPaXEHWiN 3aXMCHWI epeKT rKo3un crocTepi-
raBcs BXe npu KoHueHTpauii 0,6 % (1,5-1,8 pasa).
MiABYLLEHHS TT KOHLEHTPALi B cepefoBuLL 06pO6KM
KNITUH 80 5 % npu3sBoanno svwe 40 HEBEMKOIO
3pOCTaHHSA 36epexeHHs KNiTuH npu 1,751 2,0 monb/n
NacCl.

Bigomo, wWo agedopmadtia membpaHu nig vac
Aerigpatauii iHiyitoe nartepanbHuii Nnepepos3nogin
MeMOpaHHNX KOMMOHEHTIB, L0 NPU3BOANTb A0 36i/b-
LLIEHHSI MeMOPaHHOT MPOHMKHOCTI /15 KaTioHiB. 3rigHo
3 OJHIEI0 3 OCTaHHIX TeOopii, iOHK, WO HaAXoASATh B
KMITAHY 3 HABKOMMLLHBLOTO FiNePOCMOTUYHOTO PO3UNHY,
3B’A3YH0TbCA 3 LMTONNasMaTnyHumMy npoteiHamu. Lie

iHiLiOE TX noganblunii NPUNAMB i3 NO3aKAITUHHOIO
cepefoBuLLa. Ha etani perigpatayii npoTeiHy 3Bi/b-
HAKOTb IOHK, LLIO 06YMOB/IHOE HaAMIPHE HaAXOLKEHHS
BOAW B KNITVHY, NEPEBULLEHHS 3HAYEHHS KPUTUYHOIO
reMOITUYHOO 06’'EMY KNITVHW i Ti pyiiHyBaHHs. Vimo-
BipHO, B OCHOBI BUSIB/IEHOT 3aXMCHOT Aji r0KO3U € Ti
30aTHICTb NepeLUKOKaTN HaAMIPHOMY HaAXOKEHHIO
iOHIB HaTPIlO B K/TITUHY, LLNAXOM 3B’A3yBaHHS 3 LIUTO-
nnasMaruyHMMmM NnpoTeiHamu. BapitoBaHHA TeMnepa-
TYPHMX YMOB MOKa3asio, L0 A0TPYMAaHHS 6/IM3bKOHY-
NbOBUX TEMMeparyp Npv PO3MOPOXYBaHHI KTITUH Ta
BUAA/IEHHI KPIONPOTEKTOPIB, MOXE [03BO/IUTN BUKO-
PYICTaHHS MEHLLMX KOHLLeHTpALLili [/110KO3u 419 JOCAT-
HEHHS 3aXMCHOro edpekTy, L0 A03BOJIAE YHUKHYTU i
TOKCMYHOTO BIJ/IMBY Ha EPUTPOLIUTY.

MOXHa 3p06UTU BUCHOBOK, LLIO A0AaBaHHS [/1to-
K031 B PO34YMHW O KPIOKOHCepBaLii epuTpoLuTiB
CNPUSIE He TiSIbKN NiATPUMaHHI0 MeTabonivyHoro
cTarycy KNiTvHuW, ane i 3axuiae eputpoumTn Bif,
BM/IMBY BUCOKUX KOHLIEHTpaLili coneli Ha eTani pos-
MOPOXYBaHHS | NnepeBefeHHs epuUTPOLUTIB B i30TO-
HiYHi yMOBW.

UP-REGULATION OF ADAPTOR PROTEIN Ruk/CIN85 IN HUMAN
NON-SMALL CELL LUNG ADENOCARCINOMA CELLS INDUCES
EPITHELIAL-TO-MESENCHYMAL TRANSITION AND IS ASSOCIATED

WITH CHEMORESISTENCE

SKATERNA T.D., PASICHNYK G.V., GERASHENKO D.S., HORAK I.R.,
KHUDIAKOVA 0.V., GARMANCHUK L.V., DROBOT L.B.
PALLADIN INSTITUTE OF BIOCHEMISTRY, NATIONAL ACADEMY OF SCIENCE OF UKRAINE, KY1V;

Non-small cell lung carcinoma (NSCLC) is the
most common cause of cancer-related death in the
world. Nowadays, it is becoming widely accepted that
during tumor progression and metastasis cancer cells
undergo epithelial-mesenchymal transition associated
with an enhanced propensity to migrate and invade
surrounding tissues, acquisition of self-renewing stem-
like cells properties and drug resistance. We have
shown previously that high levels of adaptor/scaffold
protein Ruk/CIN85 in weakly invasive human breast
adenocarcinoma MCF-7 cells and highly invasive
murine breast adenocarcinoma 4T1 cells induced the
development of malignancy-associated traits driven
by EMT. However, there is no information concerning
Ruk/CIN85 function in NSCLC. The current study
sought to determine the interplay between Ruk/CIN85
up-regulation in NSCLC cell lines and EMT in vitro.
A549, H69, MOR wild type and resistant to drugs were
used in order to study the role of Ruk/CIN85 in
carcinogenesis in vitro.

As a model, we used sublines of human lung
adenocarcinomaA549 cells with stable overexpression

e-mail: skaterna.t@ukr.net

of full-length form of adaptor protein Ruk/CIN85 as
well as H69 and MOR wild type and resistant to drugs
cell lines. The proliferation rate of A549 sublines was
evaluated by direct cell counting with trypan blue and
MTT test, motility — using scratch test, and invasive-
ness — using Boyden chamber. Expression levels of
Ruk/CIN85 and EMT markers were determined by
Western-blot analysis and quantitative RT-PCR. The
stemness characteristics were evaluated by the ability
to form spheroids. The functionality of ABC-transporters
was characterized by the efflux of dye toluidine blue
from treated cells.

It was demonstrated that A549 sublines with Ruk/
CIN85 up-regulation acquired the features inherent in
the mesenchymal phenotype. A549 cells with Ruk/
CIN85 overexpression were characterized by increa-
sed proliferative rate, motility and invasion potential.
Accordingly, the levels of EMT transcription factors,
Snaill, Twistl and Zeb2, as well as mesenchymal
marker vimentin were higher in Ruk/CIN85 up-regu-
lating cells in comparison with control ones. These
changes characteristic of EMT were associated with
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