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THE EVALUATION OF THE EFFECT OF VITAMIN E ON NITROSO-
OXIDATIVE PROCESSES IN MUCOUS MEMBRANES OF THE DIGESTIVE
ORGANS UNDER THE CONDITIONS OF CYCLOOXYGENASE BLOCKAGE
ON THE BACKGROUND OF THE LOW INTENSITY X-RAY IRRADIATION

Introduction. The simultaneous effect of several ulcerogenic factors, different due to their mechanism of action
on the mucous membranes of the digestive organs needs deep elucidation. The studies were focused on the com-
bined effect of the low intensity X-ray irradiation and cyclooxygenase blockage. It is important to evaluate the anti-
oxidant effect of vitamin E under the conditions of simultaneous effect of different pro-inflammatory factors, acting
on the nitroso-oxidative processes.

The aim of the study — to investigate the effect of vitamin E on nitroso-oxidative processes in the mucous
membranes of the digestive organs under the action of the low intensity X-ray irradiation and COX blockage.

Research Methods. In the homogenates of the mucous membranes of stomach, small and large intestine in
rats (n=64) the activity of NO-synthase, arginase, myeloperoxidase, superoxide dismutase, catalase, TBA-active
products, nitrite-anion content and sum of nitrites and nitrates were determined.

Results and Discussion. It was established that the effect of vitamin E on the background of the low intensity
X-ray irradiation resulted in the decrease of iINOS activity level (p<0.05) and nitrite-anion content (p<0.05) and in-
crease of catalase and MPO activity in the mucous membranes of the digestive organs compared to indices obtained
under the conditions of X-ray irradiation. Blockage of COX activity by indometacin on the background of the intro-
duction of vitamin E and simultaneous effect of the low intensity X-ray irradiation revealed the peculiarities of anti-
oxidant action of vitamin E in the mucous membranes of the digestive organs.

Conclusions. Under the conditions of COX blockage on the background of the low intensity X-ray irradiation
the level of lipid peroxidation processes increased, INOS and cNOS activity decreased compared to indices under
the independent effect of irradiation, whereas compared to data under the effect of indometacin lipid peroxidation
processes and iINOS activity decreased. Vitamin E exerts antioxidant effect under the conditions of ulcerative action
of indometacin on the background of the X-ray irradiation.

KEY WORDS: X-ray irradiation; nitroso-oxidative processes; mucous membranes of the digestive or-

gans; vitamin E.

INTRODUCTION. The evaluation of the
simultaneous effect of the ulcerative factors,
different due to their mechanism of action is one of
the actual directions in gastroenterology. The use
of nonsteroidal antiinflammatory drugs — blockers
of COX-1/COX-2 is among the factors, causing the
development of erosive-ulcerative damage in
stomach and small intestine [1, 2]. Another factor,
causing functional alterations of the digestive organs
is the effect of chronic irradiation, which mechanism
of action implicates free radical reactions in cells
and the development of nitroso-oxidative stress [3,
4]. Atthat, the mucous barrier in mucous membranes
of the digestive organs gets disrupted, processes
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of growth and differentiation get inhibited, proin-
flammatory processes get activated [5, 6].

Vitamin E is one of the key antioxidants, the
effect of which is associated with the binding of free
radicals (oxygen lipid, nitrogen oxide etc) [7].
However, the manifestations of the antioxidant effect
of vitamin E on the background of the low intensity
X-ray irradiation and simultaneous blockage of
COX-1/COX-2 needs further elucidation.

The aim of the study — to investigate the effect
of vitamin E on nitroso-oxidative processes in mu-
cous membranes of the digestive organs under the
conditions of the low intensity X-ray irradiation and
COX blockage.
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RESEARCH METHODS. The studies were
conducted on white male rats weighing 200-240 g
(n=64) accordingly to ethical requests, established
by the European Convention on the Protection of
the Vertebrate Animals, Used for Experimental and
Scientific Purposes. The animals were kept in vi-
varium under the appropriate light conditions,
temperature regimen and standard diet. Before the
experiments the rats had unlimited access to water
during 20 h.

The animals were divided into 6 groups: the
1st —control animals (n=10), the 2" —animals (n=8),
who during 20 days were irradiated in daily dose
1 sGy [8]; the third — animals (n=12), who twice per
week per os were introduced vitamin E (30 mg/kg,
((#)-a-tocopherol, C,;H,O,, “Sigma”) on the
background of irradiation; the fourth — animals
(n=12), who on the 20" day on the background of
the X-ray irradiation were injected indometacin
(10 mg/kg); the fifth — animals (n=12), who on the
20th day on the background of X-ray irradiation and
vitamin E were introduced indometacin; the sixth —
animals (n=10), who were intragastrically introduced
indometacin (10 mg/kg, “Sopharma”, Bulgaria).

Anesthetised with sodium thiopental (40 mg/kg),
the animals were decapitated, front abdominal wall
was cut along the white abdominal line. The sto-
mach, small and large intestine were washed by
the saline. The mucous membranes of the investi-
gated organs were mechanically removed and
homogenized for the determination of biochemical
parameters.

In homogenates of the mucous membrane of
stomach (MMS), mucous membrane of small intes-
tine (MMSI) and mucous membrane of large intes-
tine (MMLI) the activity of NO-synthase was mea-
sured due to the determination of NADPH [9], argi-
nase due to the quantity of produced urea [10],
myeloperoxidase (MPO) was determined due to
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the reaction with o-dianisidine [11], superoxide
dismutase (SOD) due to the reaction of nitroblue
tetrazolium [12], catalase due to the reaction of
hydrogen peroxide with ammonia molybdate [13],
TBA-active products content [14], nitrite-anion due
to the reaction with Griess reagent [15] and sum of
nitrites and nitrates [16].

Statistical procession of the experimental data
was performed using the applied program ANOVA
“Statistica”. The difference at P<0.05 was supposed
to be statistically significant.

RESULTS AND DISCUSSION. The effect of
the low intensity X-ray irradiation in the total dose
of 20 sGy on the 20" day caused the increase of
the level of inducible NO-synthase activity (INOS)
(p<0.05) and nitrite-anion content (p<0.05) in
mucous membranes of the digestive organs com-
pared to control group indices. Activity of cNOS and
arginase did not change significantly (Fig. 1, 2).
Simultaneously the TBA-active products content
and MPO activity increased in digestive organs.
The changes of the antioxidant enzymes activity
reflected in the increase of SOD activity in MMS
and increased catalase activity in the digestive
organs, that was mediated by the increase of pro-
oxidant processes [17, 18].

As it was mentioned above, nonsteroidal anti-
inflammatory drugs are often used on the back-
ground of the low intensity X-ray irradiation. The
independent effect of COX-1/COX-2 blocker indo-
metacin significanty affected the status of NO-
synthase system —iNOS activity acutely rose in all
investigated organs, simultaneously cNOS activity
decreased. Along with the increase of INOS activity
in the mucous membranes of the investigated or-
gans nitrite-anion content and the sum of nitrites
and nitrates increased compared with the indices
of the control group of animals. Arginase activity in
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Fig. 1. The changes of INOS and cNOS activity in mucous membranes of stomach (GM), small (SIM) and large intestine

(CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage (n=64, M+m).
1 — control group animals, 2 — effect of the low intensity X-ray irradiation; 3— effect of indometacin; 4 — effect of indometacin on
the background of the low intensity X-ray irradiation; 5 — effect of vitamin E derivative on the background of the low intensity
X-ray irradiation; 6 — effect of vitamin E on the background of the low intensity X-ray irradiation and indometacin. The reliability
of the differences : * p<0.05 — compared to control group ; #p<0.05 — compared to indices in the low intensity X-ray irradiation
group; * p<0,05 — compared to indices in the low intensity X-ray irradiation and indometacin effect group; + p<0.05 — compared
to indices under the effect of indometacin group.
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Fig. 2. The changes of nitrite-anion content and arginase activity in mucous membranes of stomach (GM), small (SIM) and
large intestine (CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage
(n=64, M+m). 1 — control group animals, 2 — effect of the low intensity X-ray irradiation; 3— effect of indometacin; 4 — effect of
indometacin on the background of the low intensity X-ray irradiation; 5 — effect of vitamin E derivative on the background of
the low intensity X-ray irradiation; 6 — effect of vitamin E on the background of the low intensity X-ray irradiation and indometa-
cin. The reliability of the differences : * p<0.05 — compared to control group ; #p<0.05 — compared to indices in the low inten-
sity X-ray irradiation group; * p<0,05 — compared to indices in the low intensity X-ray irradiation and indometacin effect group;
+ p<0.05 — compared to indices under the effect of indometacin group.

all mucous membranes had tendency to decrease.
Under the effect of indometacin the increase content
of the TBA-active products, MPO and SOD activity
in all investigated organs. The results obtained by
us are in coincidence with the data of the other
authors towards the action of indomethacin on the
mucous membranes of the digestive organs
[19, 20].

Evaluating the effect of indometacin on the
background of the low intensity X-ray irradiation
compared to the indices of the independent effect
of the low intensity X-ray irradiation to the increase
of the TBA-active products content in MMS was
found (for 11 %, p<0.05) and MMLI (for 13 %,
p<0.05) and MPO activity in MMLI (67 %, p<0.05).
The changes of the antioxidant defense system
enzymes had organospecific character. Activity of
iNOS and cNOS under the conditions of COX block-
age on the background of low intensity X-ray irra-
diation decreased (p<0.05). Nitrite-anion content
and arginase activity did not change significantly
compared to indices obtained under independent
effect of irradiation. Comparing with indices obtained
under the effect of indomethacin, the level of INOS
activity, nitrite-anion content, sum of nitrates and
nitrites and TBA-active products content were sig-
nificantly lower.

Hence, blockage of COX on the background of
the low intensity X-ray irradiation compared to in-
dependent effect of the low intensity X-ray irradiation
results in the increase of the activity of lipid pe-
roxidation processes and decrease of the activity
of INOS and cNOS, whereas compared to the in-
dependent effect of indometacin its proinflamma-
tory effect decreased.

Effect of vitamin E on the background of the low
intensity X-ray irradiation caused the decrease of
the activity level of INOS in MMS for 27 % (p<0.05),

in MMSI — for 32 % (p<0.05), in MMLI — for 39 %
(p<0.05), simultaneously nitrite-anion content
decreased (p<0.05) compared to indices under the
effect of X-ray irradiation. The tendency to decrease
of the TBA-active products content and multidirec-
tional changes of SOD and catalase activity were
noted — SOD activity decreased for 20 % (p<0.05)
in MMS and for 17 % (p<0.05) in MMLI, whereas
catalase activity rose in all investigated organs
(Fig. 3, 4). Under the conditions of vitamin E admi-
nistration MPO activity increased in MMLL.

Hence, under mentioned conditions vitamin E
on one hand exerted antioxidant effect, manifested
by iNOS activity decrease, tendency to decrease
of TBA-active products content and increase of
catalase activity, whereas prooxidant effect mani-
fested in the increase of MPO activity.

For deeper elucidation of the character of vita-
min E effect it was studied under the conditions of
simultaneous influence of X-ray irradiation and
COX-blockage. Vitamin E administration and simul-
taneous effect of X-ray irradiation and COX
blockage resulted in the decrease of TBA-active
products content for 14 % (p<0.05), in MMSI — for
11 % (p<0.05), in MMLI — for 11 % (p<0.05) and
iINOS activity —in MMS for 26 % (p<0.05), in MMSI —
for 45 % (p<0.05), in MMLI — for 12 % (p>0.05);
SOD activity also decreased mainly in MMSI and
MMLI compared to relevant indices under the effect
of indometacin on the background of the low inten-
sity X-ray irradiation, whereas the level of INOS,
arginase, MPO, SOD, catalase activity, TBA-active
products and nitrite-anion content did not change
compared to indices under the effect of vitamin E
on the background of the low intensity X-ray irra-
diation.

Thus, introduction of vitamin E on the back-
ground of the low intensity X-ray irradiation twice
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Fig. 3. The changes of TBA-active products content and MPO activity in mucous membranes of stomach (GM), small (SIM)
and large intestine (CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage
(n=64, M+m). 1 — control group animals, 2 — effect of the low intensity X-ray irradiation; 3— effect of indometacin; 4 — effect of
indometacin on the background of the low intensity X-ray irradiation; 5 — effect of vitamin E derivative on the background of
the low intensity X-ray irradiation; 6 — effect of vitamin E on the background of the low intensity X-ray irradiation and indometa-
cin. The reliability of the differences : * p<0.05 — compared to control group ; #p<0.05 — compared to indices in the low inten-
sity X-ray irradiation group; ~ p<0.05 — compared to indices in the low intensity X-ray irradiation and indometacin effect group;
+ p<0.05 — compared to indices under the effect of indometacin group.
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Fig. 4. The changes of SOD and catalase activity in mucous membranes of stomach (GM), small (SIM) and large intestine
(CM) under the effect of vitamin E on the background of the low intensity X-ray irradiation and COX blockage (n=64, M+m).
1 — control group animals, 2 — effect of the low intensity X-ray irradiation; 3— effect of indometacin; 4 — effect of indometacin on
the background of the low intensity X-ray irradiation; 5 — effect of vitamin E derivative on the background of the low intensity
X-ray irradiation; 6 — effect of vitamin E on the background of the low intensity X-ray irradiation and indometacin. The reliability
of the differences : * p<0.05 — compared to control group ; #p<0.05 — compared to indices in the low intensity X-ray irradiation
group; * p<0.05 — compared to indices in the low intensity X-ray irradiation and indometacin effect group; + p<0.05 — compared
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to indices under the effect of indometacin group.

per week during 3 weeks showed the peculiarities
of its effect on the NO-synthase system in MMLI,
manifested in the decrease of the activity level of
iINOS and nitrite-anion content, status of pro- and
antioxidant system characterised by the tendency
to decrease of TBA-active products content, de-
crease of SOD activity and increase of catalase
activity, at that MPO activity increased.

CONCLUSIONS. 1. Effect of vitamin E on the
background of the low intensity X-ray irradiation
caused the decrease of the activity level of INOS
(p<0.05) and nitrite-anion content (p<0.05) in
mucous membranes of the digestive organs com-
pared to indices under the X-ray irradiation. The
tendency to decrease of TBA-active products con-
tent and SOD activity was revealed, whereas cata-
lase and MPO increased in all digestive organs.

2. Under the conditions of COX blockage on
the background of the low intensity X-ray irradiation
the intensification of lipid peroxidation processes
was found, whereas INOS and cNOS decreased
compared to indices uder the independent effect of
irradiation, whereas compared to the indices under
the effect of indometacin TBA-active products con-
tent and iINOS activity were lower, determinating
the peculiarities of the modeling effect of the low
intensity X-ray irradiation on nitroso-oxidative pro-
cesses and system of COX/prostaglandins.

3. Blockage of COX activity by indometacin on
the background of vitamin E introduction and simul-
taneous effect of X-ray irradiation caused the de-
crease of TBA-active products content (p<0.05) in
the mucous membranes of the digestive organs,
SOD activity level mainly in MMSI and MMLI com-
pared to relevant indices under the effect of indo-
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metacin on the background of the low intensity X-ray
irradiation; changes of INOS, arginase, MPO, SOD
catalase activity, TBA-active products and nitrite-
anion content were not revealed compared with the
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X. M. InbHUUbKa, /1. O. Jautok?, O. A. Cknapos
J1bBIBCHKWIA HALIOHA/IbHUIA MEAVYHWA YHIBEPCUTET IMEHI AAHW/IA TA/TINLBKOIO
JIbBIBCbKUA HALIIOHA/IbHWA YHIBEPCUTET IMEHI IBAHA ®PAHKA?

OIIIHKA BIUVINBY BITAMIHY E HA HITPO30-OKCAJATUBHI ITPOLIECU Y
C/IN30BUX OBO/JIOHKAX OPI'AHIB TPAB/IEHHSA 3A YMOB B/IOKY BAHHSA
I[IMK/IOOKCUT'EHA3U HA TJII IIi HU3bKOIHTEHCHUBHOI'O PEHTTEHIBCHKOI'O
OITPOMIHEHHSA

Pesiome

Bcmyn. [Nompebye rnoa/ubaeHo020 BUBYEHHST 00HOYaCHUU BI/1IUB OEKIi/IbKOX PI3HUX 3a CBOIM MEXaHI3MOM Y/lb-
yepoceHHUX chakmopis Ha c/1u308Yy 060/I0HKY Op2aHiB mpas/ieHHs, Ceped HUX — HU3bKOIHMEHCUBHE PEHM2EHIBCbKe
OMnpPOMIHEHHS1 ma 6/10KyBaHHS1 YUK/TOOKCU2eHa3U. Baxx/iuso oyiHUmu aHmuokcudaHmHuli 8r/us simamiHy E 3a ymos
00HOYacHOI Oii pi3HUX Mpo3anasibHUX YUHHUKIB, WO Br/IUBAOMb Ha HIMPO30-0KcudamusHi poyecu.

Mema 0ocnid)eHHs1 — BUBHUMU B1/1UB BimaMiHy E Ha HImpPO30-0KcudamusHi NpPoyecu y c/1u308uUx 060/10HKax
opaaHis mpas/eHHs1 Wypis 3a yMoB Oil HU3bKOIHMEHCUBHO20 PEHM2EHIBCLKO20 OMNPOMIHEHHSI ma 6/10KyBaHHS
YUK/T0OKCU2€eHa3U.

Memoou 00c/1id)KeHHs1. Y 20Mo2eHamax C/iu308Ux 060/I0HOK W/1yHKa, MOHKOI | moBcmoi KUWOK wypis (n=64)
BU3Ha4Ya/lU akKmuBHICMb CUHMA3U OKCUOY a3omy, apeiHasu, Mie/iornepokcudasu, CyrnepokcuooucMymasu, kamasia-
3u, svicm TEK-akmusHUX NpodyKmis, HImpum-aHioHa ma cymy Himpumis i Himpamis.

Pe3ynnbmamu (i 062080peHHS1. BcmaHo8/1eHo, W 0isi BimamiHy E Ha m/ii HU3bKOIHMEHCUBHO20 PEHM2€EHIB-
CbK020 OrPOMIHEHHSI MPU3B00U/Ia 00 3HUXKEHHSI PIBHST aKmuUBHOCMI IHOYYube/IbHOI cCUHMasu okcudy azomy (p<0,05)
ma smicmy Himpum-aHioHa (p<0,05) i nidBuweHHs akmusHocmi kamasiasu (p<0,05) ma miesionepokcudasu (p<0,05)
MOPIBHSIHO 3 MOKa3HUKaMU PEHM2EHIBCbKO20 OMPOMIHEHHSI. B/10KyBaHHS akmuBHOCMI YUK/I00KCU2eHa3u iHOome-
mayuHoM Ha mJii BBEOEHHS1 BimamiHy E ma 00Ho4YacHoOT Oii HU3bKOIHMEHCUBHO20 PEHM2EHIBCLKO20 OMNPOMIHEHHS
BUSIBU/I0 0CO6/1UBOCMI @HMUOKCUOAHMHO20 Bri/IUBy sBimaMiHy E y c/iu308ux 060/10HKax opa2aHis mpas/ieHHs..

BucHoBkuU. 3a yMoB 6/10KyBaHHS1 YUK/IOOKCU2eHa3u iHOoOMemayuHOM Ha m/ii HU3bKOIHMEHCUBHO20 peHmae-
HIBCbKO20 OMPOMIHEHHST PiBeHb MPOYECIB Jlinonepokcudayii 3pocmae, mooi sk akKmusHICMb iIHOYYUGe/IbHOT | KOH-
CMUMymMUuUBHOI CUHMAa3 OKCUGY a30my 3MEeHWYeEMbCS MOPIBHSIHO 3 MOKa3HUKaMU rpu caMmocmiliHil Oif peHmaeHis-
CbK0O20 OIMPOMIHEHHS, @ MOPIBHSIHO 3 daHUMU Mpu Oii iHOOMemauyuHy piseHb MPOUECI8 MEPOKCUOHO20 OKUCHEHHS
71iMidiB ma akmuBHICMb iHOYyLU6esIbHOI CUHMA3U OKCUOY a30my 3HUXKYHMbCS1. BimamiH E yuHUMb aHmuokcudaHm-
Hul 8r/UB Npu YUMOYyWwKoOXysasibHill dii IHOoMemayuHy ma Ha miii Oif pPeHMeaeHIBCbKO20 OrPOMIHEHHSI.

KNHKOUOBI C/IOBA: peHTreHiBcbKe ONMpPOMIHEHHSA; HITPO30-OKCUAATUBHI NMPOLLECU; CIIN30Bi 0GOSTIOHKMU
opraHiB TpaB/ieHHs; BiTaMiH E.

K. H. UnbHuukas, N. A. Jautok?, A. 4. CknsipoB
JIbBOBCKW HALIMOHA/TbHbIV MEAWLIMHCKUW YHUBEPCUTET UMEHU AAHW/IA TA/IVILIKOIO
JIbBOBCKWV HALIMOHA/TbHbBIVI YHUBEPCUTET MMEHM MBAHA ®PAHKO!

OILIEHKA B/INAAHNA BUTAMWHA E HA HITPO30-OKCUJATUBHBIE ITPOLIECCHI
B CJIM3UCTBIX OBO/JIOYKAX OPTAHOB IININEBAPEHNSA ITPU b/IOKNPOBAHVN
I[MMK/TIOOKCUT EHA3BI HA ®OHE JJEMCTBUS HU3KOMHTEHCHUBHOT O
PEHTTEHOBCKOI'O OB/IYUYEHUSA

Pestome

BcmynneHue. Tpebyem yesny6/1eHHO20 U3y4YeHUs1 0OHOBPEMEHHOE B/IUSIHUE HECKO/IbKUX PasHbIX M0 cBOeMy
MexaHu3sMy y/ibUyepo2eHHbIX hakmopos Ha C/Iu3ucmyto 060/104Ky Op2aHo8 nuljesapeHusi, cpeou HUX — HUSKOUH-
MeHCUBHOe PeHM2eHOBCKOe 06/TyHeHUe U B/I0KUpOoBaHUe YUK/I0OKCU2eHa3bl. BaKHO oyeHUmbs aHmMuoKcuoaHmHoe
s/usiHUE BumamuHa E npu odHospemeHHOM OelicmBuuU pasHbIX MPOBOCNAIUME/IbHbIX (hakmopos, Ymo B/IUSIIOM
Ha HUMPO30-0KCcUOamuBHbIe MPOYECChI.

Lienb uccnedosaHus — usy4ums 8/1USHUE BUMAaMUHa E Ha HUMPO30-0KcudamuBHbIe NPOYECChI 8 CAAUSUCMbIX
060/104Kax opaaHoB MuWesapeHusi KpbIC rnpu deldicmsuu HU3KOUHMEHCUBHO20 PEHM2EHOBCKO20 06/1yHeHUs U
6/10KUPOBaHUST YUK/TOOKCU2EHa3b!.

OPUTTHAJIBHI AOC/II>KEHHA
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OPUTI'THAJIBHI AOCIII>)KEHHSA

MemoOosbI uccniedosaHus. B 2omozeHamax c/iu3ucmbix 060/104EK XKe/lyoKa, MOHKO20 U MOoJICmMOo20 KUWEY-
HUKa Kpbic (n=64) onpedesisi/iu akmusHOCMb CUHMAa3bl OKcuda a30ma, apauHasbl, MUE/I0NepoKcUdasbl, Cyrnepokcuo-
oucMymasbl, kKamasiasbl, cooepxaHue TEK-akmuBHbIX MpodyKmos, HUmpum-aHuoHa u cyMmy HUmpumos u Hum-
pamos.

Pe3ynibmamsi u o6cyxoeHue. YcmaHos/1eHo, Ymo delicmsue sumamMuHa E Ha ¢hoHe HU3KOUHMEHCUBHO20
PEHM2eHOBCKO20 06J1yYeHUsT MPUBOOU/IO K CHUXEHUIO YPOBHS akmusHOCMU UHOyyubesibHol cuHmMasbl okcuoa
asoma (p<0,05) u codepxxaHusi HUMpuUmM-aHuoHa (p<0,05) u nosbiWweHUD akmusHocmu kamasassl (p<0,05) u
muesnionepokcudassl (p<0,05) rno cpasHeHUto ¢ rnokaszamesisiMu PEHM2eHOBCKO20 06/1yyeHus. b/iokuposaHue ak-
MmuBHOCMU YUK/TOOKCU2eHa3bl UHOOMEeMayUHOM Ha (hoHe BBedeHUs1 BumamMmuHa E u 00HospemeHHo20 delicmsusi
HU3KOUHMEHCUBHO20 PEHM2EHOBCKO20 06/1y4eHUS BbISIBU/IO OCOBEHHOCMU aHMUOKCUOaHMHO20 B/IUSIHUST BUMA-
MuHa E 8 cusucmeix 060/104Kax op2aHo8 NuesapeHUs.

Bb1800bI. B ycsi08UsiX 6/10KUPOBAHUST YUK/IOOKCU2EeHa3bl UHOOMemayuHOM Ha (hOHe HU3KOUHMEHCUBHO20
PEeHM2eHOBCKO20 06/1y4eHUsT yPOBEHb MPOUECCOB J1UrNonepokcudayuu so3pacmaem, 8 mo BpeMsi Kak akmusHOCMb
UHOyyubesibHol U KOHCMuUMymusHoU cUHMa3 okcuoda azoma yMeHbUWAaemcs 110 CpasHEeHUIo ¢ rnokasamesisiMu rpu
camocmosime/ibHoM 0elicmBuu PeHM2EHOBCKO20 06/Ty4EHUS, a M0 CPaBHEHUK C 0aHHbIMU rnpu deldicmsuu UHOO-
MemayuHa ypoBeHb MPoYeccos8 NepekUucHO20 OKUC/IEHUS /IUNUOo8 U akmusHOCMb UHOYYU6e/IbHOU cUHmMa3sbl
okcuda azoma cHuxaromcsi. BumamuH E rniposigisem aHmuokcudaHmHoe g/1usiHue rpu yumornospexoarouem
delicmsuu uHOOMemayuHa u Ha ¢hoHe delicmsusi PEHM2EHOBCKO20 00/1yHEHUS.

KNMIOYEBBIE C/TOBA: peHTreHOBCKoe 06/1y4eHne; HUTPO30-OKCUAATUBHbIE MPOLLECCHI; CNIU3UCTbIE 060-
JI0UYKM OpraHoB nuuieBapeHus; BUTamuH E.
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