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ABSTRACT

The purpose of this study was investigation of lipid peroxidation and nitric oxide (NO) concentration in blood
and cancer tissue (in center and periphery) during sarcoma C-45 growth with the use of Electronic-
paramagnetic-resonance method (EPR). Experiments have been carried out on 30 rats of mixed population
(body mass 120-150 g). For detection of free NO concentration in blood, the spin-traps - Na diethyl-dithio-
carbamate was used. The received data were analyzed statistically using the Student's t criterion. Have been
stated, that in the process of sarcoma C-45 growth in central and particularly in peripheral region of the cancer
tissue the NO synthesis is exaggerated that probably results in dilatation of supplying blood vessels in cancer
tissue increasing trophicity and activating processes of proliferation. At the late period of cancer growth NO
synthesis in central region of cancer decreases that could be explained by conversion of NO into peroxinitrite
causing cell destruction. Along with that, lipid peroxidation in cancer tissue and organism is activated, which is

manifested by increased
concentration of Mn?* and Fe?" ions.

intensity of oxidized ceruloplasmin,
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nitrogen play an important role in cell injuries via the
lipid peroxidation that makes the basis for oxidative
destruction of cell membranes.

It is well known that the active forms of oxygen and

There are suggestions that nitric oxide is involved in the
processes directed against cancer growth. It protects cell
membranes from exo- and endogenous injuries, reveals
citotoxic and mutagen activity comprising the nitrosoactive
deamination, DNA strand disorders and etc.

The end result of nitric oxide dual (positive and negative)
effect depends on its concentration, duration of
generation, and state of antioxidant system [1].

Noteworthy, the vasodilatatory effect of NO. If we take into
consideration the fact, that cancer growth demands
increased blood supply which is provided via the
angiogenesis [2] and vasodilatation, investigation of NO
concentration in cancer tissue is of great value. The
topicality of this question supported by other investigators
[3].

The cancer tissue contains inducible synthase of NO
(iNOS). This enzyme produces NO, which in turn probably
supports cancer tissue blood supply and growth.

Coming from the aforesaid, the importance of NO
production and its quantitative evaluation at different
stages of cancer growth is obvious [4].

The aim of present study was investigation of oxidative
processes and NO in blood and cancer tissue (in central
and peripheral regions) during the sarcoma C-45 growth.

MATERIAL AND METHODS

Experiments have been carried out on pubertal white
rats (weight 120-150 g) on the 30", 40t" and 50" day
after implantation of Sarcoma C-45.

electronic-paramagnetic signals were studied by the
Electronic-Paramagnetic-Resonance (EPR) method
(Radio spectrometer PE-1307). Materials from blood,
and cancer tissue were placed in polyethylene tubes
and kept in liquid nitrogen (-180°C). For detection of
free NO concentration in blood, the spin-traps - Na
diethyl-dithio-carbamate was used.

RESULTS AND DISCUSSION

Investigations have shown that in the central region of
the cancer tissue intensive signals of Mn?* and Fe?"
ions are revealed indicating destructive processes
developed in the cancer tissue. The received data are
presented in Tab.7 and Tab.2.

In the peripheral region of the cancer tissue intensity
of the above-mentioned ions is reduced (30th day after
C-45 implantation) and increases in the dynamic of
the cancer growth (40™ and 50" day). Obtained data
indicates that destructive processes are more
intensive in the central region of the cancer (initially).
In the periphery cell destruction intensity depends on
the period of cancer development. Mn?* and Fe®" ions
are quite powerful promoters of free radical oxidative
processes, continuously  stimulating  oxidative
processes in cancer tissue. Therefore, super oxidative
processes are much more intensive in the central
region of the cancer tissue than in the periphery.

On the 30" day after C-45 implantation the intensive
signal of NO was detected in the cancer tissue that
probably results in dilatation of supplying blood
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vessels in cancer tissue increasing trophicity and
activating processes of proliferation. It is remarkable that
NO signal decreases in the central region of the cancer,
and increases in the peripheral region of the cancer in the
process of cancer growth. Along with that, the intense
signal of ribonucleotid reductase is revealed in peripheral
region of cancer as well.

Oxygen reactive form promoters, Mn?* and Fe®" ions high
concentration after interaction with superoxidradicals
increases probability of NO conversion into the
peroxinitrite in this portion of the cancer. The mentioned
reaction could be considered, as a reason for decreased
NO concentration in the central region of the cancer
tissue. Peroxinitrite is characterized by high free radical
activity, thereby aggravating the destructive processes in
the cancer tissue

The sharp increase of NO concentration in peripheral
region of the cancer tissue at the late period of the
sarcoma growth results in blood vessel dilatation and

provides farther proliferation of the peripheral region
of the cancer tissue.

The peroxidative processes are activated in blood of
the experimental animals as well. The oxidized
ceruloplasmin, Mn?* and Fe*" ions high concentration
and Met-Hb signals are detected. The signal of Fe**

transferrin  decreases indicating suppression of
erythro- and hemopoiesis eventually leading to
hypoxia.

The EPR signal g=2,01 characteristic for blood
formed elements adrenergic structures inactivation
was increased. It is probably the result of the
erythrocytes membrane lipoperoxidation and surface
receptors inactivation.

Thus, it could be concluded that in the process of
sarcoma C-45 growth the lipid peroxidation in cancer
tissue and organism is exaggerated, which is
manifested by inactivation of antioxidant enzymes,

increased permeability, thereby improves trophicity and ggxifnﬁregﬁon%?mgnaongdloéig??;i:s, and  increased
Days after Mn**g=2,14 Fe** g=2,44 Ribonucleotidreductase NO
sarcoma C-45 RR
implantation Center Periphery Center Periphery Center Periphery Center Periphery
30 31,0+0,3 13,840,3 43,9+0,9 14,710,1 31,1+0,4 30,1+0,3 137,243,0 32,9+0,7
1
40 28,1£0,5 17,0£0,5 40,4+0,8 16,9£0,5 27,4+0,4 34,2+0,2 56,1£1,3 57,9£2,1
2 P,,<0,001 P,,<0,001 P,,<0,002 P,,<0,005 P,,<0,01 P,,<0,001 P,,<0,001 P,,<0,001
50 29,940,6 24,41+0,9 37,310,7 64,7£6,0 28,710,1 34,1£0,4 22,7+0,5 66,913,8
3 P;,<0,005 P;3,<0,001 P;,<0,02 P;,<0,001 P;,,<0,05 P,3>0,05 P;3,<0,001 P;,<0,05
P;,>0,001
Tab.1 The EPR specter of cancer tissue in rats.
sarcoma 45 | receptors MecHb  Fe” - Ceruloplasmin g Fe' o FeSNO
implantation g=2,01 g=6.0 transferrin g=2,056 g=214 g=244  g=2,03
Norm 0,9+ 0,1 _ 33,0+2,3 20,0 £1,2 2,0£0,8 _ _ 16
30 2,8+0,09 24,5+ 0,4 28,310,8 27,6 £0,7 16,0+0,4 14,1£0,6  31,4+0,7 11,5+0,2 26
1 Py.1<0,01
40 2,5+0,01 22,0£0,5 21,4+0,8 37,6 £0,8 12,840,3 13,6£0,4  29,7+0,9 11,520,6 28
2 Py>-<0,001
50 2,9+£0,01 24,0+ 0,3 21,4%0,8 35,6£0,5 10,3£0,3 13,0£0,5 28,4+0,2 10,8%0,5 26
3 P<0,001 P<0,001 Py3<0,002 P<0,001
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Tab.2 The blood EPR specter of rats in norm and during sarcoma C-45 growth.
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Coaep:kaHue peakTUBHBIX ()OPM KHCJIOPOIa U a30Ta B
3JI0KAY€CTBEHHBIX OMYXO0JIsIX

Huno Bescumaweunu, Baxmane Kunuanu, Kemesan I'ambawuose, Tamap Canukuose,
Hamanwa [asmuaweunu

Kadenpa natodusunonornn TOMIMCCKOro Tocy1apCcTBEHHOTO MEAUIIMHCKOTO YHUBEpCUTETa, TOMIHCH,
I'py3us

PE3IOME

MeTonoM anekTpoHHO-NapamarHuTHoro pesoHaHca (OIP) B npouecce pocTa 3rnokayecTtBeHHon onyxonu C-45 y
nabopatopHbIx KpbiC u3ydeHbl AMNP ueHTpbl n cogepxaHne NO B ueHTpe, Ha nepudepumn OnyxorieBon TKaHW WU,
Takke, B KpoBW. B npoLiecce pocta onyxonu B LieHTpanbHOW U, 0CO6EHHO, B NepudepuyecKkon YacTu OrnyxoneBou
TKaHW YyCUNMBAEeTCs CUHTE3 oKcuaa as3oTa, B pesynbTaTte KOTOporo, MOBMOUMOMY, NPOMCXOAWUT Aunatauus
KPOBEHOCHbIX COCYAOB OMyxonu, ynydwaeTtcsa eé Tpodwuka, ycunusaetca nponudepaums. lMapannensHo pocTy
onyxonu B eé ueHTpe cogepxarHme NO ymeHbLLaeTCs, Y4TO AOMKHO ObiTh CBA3aHO ¢ Nnpeobpa3oBaHneM okcvaa asoTa
B NEPOKCUHUTPUT, BbI3bIBAKOLLErO AECTPYKUMIO U paspyLUeHne KIeToK K, COOTBETCTBEHHO, CHkeHne cnHTe3a NO B
HuUX. B onyxoneBoi TkaHu obHapyxuBaeTcs Hanuuve curHana RR (pyboHykneoTuapeaykTasbl), KOTOPbIA B LEHTpe
Oonyxomnu npu eé€ pocte He MeHsieTcs. Ha nepudepun xe - oTMeyaeTcs ero yBenvyeHne. Ha ocHoBaHuWM aHanuaa
NOMYyYEHHbIX AaHHBIX MOXHO 3aKM4yWTb, YTO B Mpolecce pocTta capkoMbl C-45 yBennyunBaeTcsl UHTEHCUMBHOCTb
cBoboHOpaanKanbHOro OKUCIEHMSI Kak B CaMOW Onyxonu, Tak M B KPOBMW, YTO MPOSIBNSIETCS YBENUYEHUEM
nHTeHcuBHOCTM IMP curvanos Mn?* u Fe?*, YCUINEHMEM CUrHamna OKWUCMEHHOro LepyronnasMuHa 1 nosiBlieHMEM
Or1P curHana metremornobuHa.

KJIYEBBIE CJIOBA: capkoma C-45, KpoBB, omyxXojieBas TKaHb, [NePOKCHUOALMs JIMIIMIOB,
MeTIreMoIryiobuH, LepyJoNjia3MmH, OKMCH azoTa
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