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Abstract. Inflammatory-destructive changes in periodontal tissues are more common in patients with con-
comitant somatic diseases and due to adverse environmental factors. This necessitates the development of new treat-
ments aimed at eliminating the etiopathogenetic factors of generalized periodontitis development.

The aim to study the indicators changes in antioxidant protection and malonic dialdehyde (MDA) levels in the
oral fluid in patients with GP and rheumatoid arthritis (RA) who live in environmentally unfavorable areas and assess-
ment of the dynamics of changes in the studied indicators in the oral fluid under the influence of comprehensive treat-
ment.

Materials and methods. 105 patients with GP of the I-II degree of development were examined and treated,
of which 70 patients were with RA. Depending on the ecological living conditions of patients with RA was divided into
two groups: group I (n=35) — live in environmentally unfavorable areas; group II (n=35) — live in environmentally fa-
vorable areas. Group III (n=35) was formed by patients with GP without concomitant pathology. Each of the groups,
depending on the severity of GP was divided into subgroups: A — GP of the I degree; B — GP of the II degree of severi-
ty. The control group consisted of 18 virtually healthy individuals with intact periodontium and preserved dentition (H).
The state of the prooxidant system of the oral cavity was determined by the level of MDA. To study the state of the
antioxidant defense system (AOS), the activity of superoxide dismutase (SOD) and catalase was determined.

Research results. Determining the level of MDA in oral fluid in all subgroups of patients with GP and RA and
without concomitant pathology revealed an increase in this indicator before treatment. It increased most significantly in
the IB subgroup to 1.19+0.02 nmol/l and in the IA subgroup to 1.16+0.01 nmol/l, compared with 0.34+0.17 nmol/l in
healthy individuals. (*pis3<0.001, *pia-3<0.001), which exceeded it by 3.5 and 3.4 times, respectively, which may be
due to the negative impact of the environment. During all follow-up periods after conducted treatment, the level of
MDA decreased and most closely approached the rate of healthy individuals after 6 months. However, before treatment,
depletion of the antioxidant system was detected in all subgroups, as evidenced by the weakening of the AOS. In par-
ticular, in the IB subgroup there is the greatest decrease in the activity of SOD to 35.6+0.56%, compared with the group
of healthy individuals 49.06+0.03% (p<0.001) and catalase to 4.42+0.03 c.u along with healthy — 6.64+£0.01 c.u
(p<0.001). The activity of certain antioxidant protection enzymes tends to increase after a comprehensive treatment in
all subgroups after 6 months. And in the IB subgroup the activity of SOD after 6 months was 44.77+0.35%, catalase
6.29+0.0 3c.u.

Conclusions. As a result of complex treatment there was normalization of the AOS system, which is manifest-
ed by increased activity SOD and catalase in the oral fluid, as well as a decrease in MDA. This indicates a decrease in
inflammation process and the effectiveness of our treatment and prevention complex on the antioxidant system, which
provided remission GP in these patients.

Keywords: generalized periodontitis, rheumatoid arthritis, ecologically unfavorable areas, prooxidant-
antioxidant system.

Introduction. Problem statement and analysis of
recent research. Periodontal tissue disease, in particular
generalized periodontitis (GP), remains an important
problem in modern dentistry due to its high prevalence
among the population. Periodontal tissues reflect the
influence of negative factors of the external and internal
environment, and disturbances of homeostasis of the
human body [2, 4, 22]. Therefore, the study of pathologi-
cal changes of this tissue complex in patients with RA
who live in environmentally unfavorable areas is ex-

tremely important in the diagnosis and development of
the treatment complex.

Oral fluid is one of the main factors influencing
the condition of periodontal tissues and is an indicator of
impaired resistance of oral tissues [2, 7]. Examination of
the oral fluid is a non-invasive, easy to perform and safer
method compared to the research of blood, and the results
of the analysis of the chemical composition of saliva and
blood plasma are a reflection of each other and may indi-
cate a pathology.
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In the pathogenesis of inflammatory-dystrophic
processes in periodontal tissues, one of the main links is
the strengthening of lipid peroxidation (LPO) and the
weakening of AOS [5]. The most important components
of anti-radical and anti-peroxide protection are enzymes
that catalyze the reactions between active oxygen species,
thereby decomposing hydroperoxides. These enzymes
include superoxide dismutase, glutathione peroxidase,
catalase. The main function of these enzymes is the neu-
tralization of the superoxidation-radical (O,) and hydro-
gen peroxide (H20,), which are formed as a result of the
discharge of an unpaired electron from the mitochondral
chain during electron transfer. SOD disrupts O, to hydro-
gen peroxide, which is reduced by catalase to water and
atomic oxygen or glutathione peroxidase to water [6, 17].

Many scientific works have been devoted to the
study of POL and AOS in periodontitis [10, 18, 19, 20].
A number of scientists have investigated that the activity
of SOD in the oral fluid is reduced in GP, which is a sign
of oxidative stress [9, 11, 14, 15]. Opposite data are pro-
vided by a number of researchers who explain the in-
crease in the activity of this enzyme as the activation of
the body's compensatory forces [4, 12]. According to
scientists, catalase activity decreases [4, 7, 14, 15]. Patho-
logical effects caused by concomitant somatic pathology
and adverse effects of the environmental situation, exac-
erbates the depletion of the AOS, which leads to a viola-
tion of the protective functions of periodontal tissues and
the development of the inflammatory process. That is
why patients with GP and RA, who live in environmen-
tally unfavorable areas, need a more detailed study of
these indicators.

The aim to study the changes in the indicators
of AOS and the level of MDA in the oral fluid in patients
with GP and RA who live in environmentally unfavorable
areas and to assess the dynamics of the studied indicators
in the oral fluid under the influence of comprehensive
treatment.

Materials and methods of research. 105 pa-
tients with GP of the I-II degree of development were
examined and treated, of which 70 patients were with
RA. The diagnosis of RA was established by a rheuma-
tologist on the basis of clinical, laboratory and radiologi-
cal data according to the unified clinical protocol "Rheu-
matoid Arthritis", approved by the Order of the Ministry
of Health of Ukraine 11.04.2014 Ne263. Treatment pre-
scribed by a rheumatologist consisted of the use of basic
antirheumatic drugs and nonsteroidal anti-inflammatory
drugs.

Patients with GP and RA were divided into two
groups. From the residents of Kalush district of Ivano-
Frankivsk region (this region has the status of a "zone of
ecological emergency" [3, 13]) was formed I group of 35
patients with RA, who live in environmentally unfavora-
ble areas. Group II included 35 patients with RA who live
in environmentally favorable areas (Ivano-Frankivsk).
The third group consisted of patients with GP, without
concomitant somatic pathology, who live in an environ-
mentally favorable area — 35 people. Group IV consisted
of healthy people who had intact periodontium and pre-
served dentition and no somatic diseases — 18 people (H).
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Each of the groups, depending on the severity of GP was
divided into subgroups: A — GP of the I degree; B — GP
of the II degree of severity. The diagnosis of periodontal
tissue diseases was established according to the classifi-
cation of MF Danylevsky (1994).

To obtain oral fluid, the methods developed by
NF Levytsky were followed [8]. SOD activity was de-
termined by the method of C Chevara [16], and quantita-
tive determination of catalase was carried out by the
method of Bach's Academy of Sciences and Zubkova's
ST [1] (M £ m).

The proposed treatment included rehabilitation
of the oral cavity, its professional hygiene with the train-
ing of hygienic skills. Topical treatment included: rinsing
the mouth cavity with Furasol solution (3 times a day for
7 days); antimicrobial and anti-inflammatory drug "Ho-
lisal" — applications to the gums 2 times a day for 10
days. For general treatment, patients of all groups re-
ceived the drug Osteogenon 1 tablet 2 times a day; course
of treatment for 6 months. To improve antioxidant pro-
tection, the antioxidant "E 200-Zentiva" was prescribed 1
tablet 2 times a day, for 14 days in courses once in four
months (a total of 3 courses a year).

For patients of group I in order to remove exo-
toxins and endotoxins prescribed enterosorbent "Enter-
osgel" 1 tablespoon 3 times a day for an hour and a half
after meals and drugs, for 7 days, courses once a month.

The obtained results were statistically processed
using computer programs Microsoft Excel and Statistica
7.

Research of the results. When determining the
level of MDA before treatment in all subgroups, the
growth of this indicator was found (Fig. 1). It increased
most significantly in the IB subgroup to 1.19+0.02 nmol/l
and in the IA subgroup to 1.16+£0.01 nmol/l, compared
with 0.34+0.17 nmol/l in healthy individuals. (*pis-
1<0.001, *pa-n<0.001), which exceeded it by 3.5 and 3.4
times, respectively. In patients with GP and RA who
lived in environmentally favorable areas, the indicator
was in the IIB subgroup 1.14+0.03 nmol/l, IIA subgroup
1.11£0.07 nmol/l and that 3.35 times and 3.26 times
significantly higher than healthy (*pus.n<0.001, *pua-
1<0.001). In patients with GP without concomitant pa-
thology, who lived in ecologically clean areas, this indi-
cator was slightly lower and amounted to 1.01+0.02
nmol/l in subgroup IIIB, 0.89+£0.02 nmol/l in subgroup
IITIA and, which is 2.97 and 2.62 times significantly more
than this indicator in the group of healthy individuals
(*pu-n<0.001, *pman<0.001). Thus, we can confirm
that the unfavorable environmental situation and somatic
pathology affect the level of MDA in saliva in patients
with GP. The highest rate in patients with GP of the II
degree in all subgroups is due to the severity of the
course of GP.

Analyzing our results of the level of MDA after
treatment, we note a decrease in all subgroups. In particu-
lar, after 3 months it decreased significantly 1.68 times,
after 6 months 2.57 times and after 12 months 2.23 times
in the IA subgroup and 1.7, 2.38, 2.12 times after 3, 6 and
12 months, respectively, in the IB subgroup (*p<0.001).
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Fig.1. Indicators of the level of MDA in the oral fluid of patients with GP of the I-II degree
Note: * — probability of difference from healthy individuals p<0.001;
* — probability of difference before and after 3, 6, 12 months after treatment p<0.001.

In group II we got a somewhat similar picture, in
particular in subgroup IIA the level of MDA significantly
decreased by 1.63, 2.64, 2.52 times and in group 1IB — by
1.54, 2.42, 2.32 times after 3, 6 and 12 months
(*p<0.001).

In group III it was possible to stabilize this indi-
cator the most and brought its value closer to the indica-
tors in healthy individuals, as patients were not burdened
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by concomitant pathology and adverse effects of the
environmental situation. In particular, the level of MDA
decreased significantly in subgroup IIIA — 1.93, 2.54,
2.61 times and in IIIB — 2.06, 2.42 and 2.4 times after 3,
6 and 12 months, respectively (*p<0.001).

The state of the antioxidant system was assessed
by the activity of SOD enzymes and catalase in the oral
fluid, which are presented in Fig.2 and Fig.3.
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Fig.2. Indicators of SOD activity in the oral fluid of patients with GP of the I-II degree
Note: * — probability of difference from healthy individuals p<0.001;
* — probability of difference before and after 3, 6, 12 months after treatment p<0.001.
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As can be seen from Fig.2, in patients with GP
of the I and II stage of development before treatment
there is a significant decrease in the activity of SOD in
the oral fluid in all subgroups. The greatest activity of
SOD significantly decreases in groups I and II to the
indicators 36.07+0.71% in subgroup IA, to 35.6+£0.56%
in subgroup IB, to 37.14+0.77% in subgroup IIA and up
to 36.97+0.28% in the IIB subgroup, compared with the
group of healthy individuals 49.06+0.03% (*pis-n<0.001,
*p1a-n<0.001, *pup.u<0.001, *pna-n<0.001). In group III,
higher indicators of SOD activity were observed, in par-
ticular in subgroup IITA — 42.1340.23%, subgroup IIIB —
40.83+0.23% (*pmB-u<0.001, *pr1a-n<0.001).

After conducted treatment after 3 months, the
activity of SOD in the IA subgroup significantly in-
creased in 1.27 times, after 6 months in 1.3 times and
after 12 months in 1.25 times (*p<0.001). In the IB sub-
group, it increased significantly in 1.21, 1.26, and 1.21
times after 3, 6, and 12 months, respectively (¢p<0.001).
A similar picture was observed in group II. SOD activity
significantly increased in subgroup IIA in 1.29, 1.31, 1.26
times and in subgroup IIB in 1.25, 1.31, 1.26 times after
3, 6 and 12 months, respectively (¢p<0.001). In subgroup
IIIA, SOD activity significantly increased on average by
1.16 times, and in IIIB by 1.19 times during treatment
(*p<0.001). According to the obtained results, it can be
seen that due to the treatment, it was possible to stabilize
the activity of SOD to the greatest extent after 6 months
of all groups.
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However, the obtained results also indicate a de-
crease in catalase activity in the oral fluid in all sub-
groups of patients before treatment (Fig.3).

As can be seen from Fig.3, the activity of cata-
lase is significantly reduced to 4.6+0.07 c.u. in IA sub-
group, to 4.42+0.03 c.u. in IB subgroup, to 4.81+0.07 c.u
in subgroup ITA and up to 4.54+0.03 c.u in subgroup IIB,
compared with 6.64+£0.01 c.u in the group of healthy
individuals (*pis-u<0.001, *pia-u<0.001, *prs-p<0.001,
*p11a-u<0.001). In group III there was an increase in cata-
lase activity, in particular in group IIIA is 5.71+0.43 c.u,
in group IIB — 5.59+0.32 c.u (*pus-u<0.001, *pia-
1<0.001).

Subsequently, under the influence of complex
treatment, there is a normalization of catalase activity. In
particular, in the IA subgroup the enzyme activity signifi-
cantly increased in 1.33 times, after 6 months in 1.4 times
and after 12 months in 1.36 times (*p<0.001). In the IB
subgroup, catalase activity significantly increased by
1.28, 1.42, and 1.36 times after 3, 6, and 12 months, re-
spectively (¢p<0.001). A very similar picture was ob-
served in group II. In subgroup IIA 1.3, 1.35, 1.33 times
and in subgroup IIB 1.33, 1.4, 1.36 times significantly
increased enzyme activity after 3, 6 and 12 months, re-
spectively (¢p<0.001) . In subgroup IIIA — in 1.13, 1.16,
1.16 times, and in subgroup IIIB — in 1.17, 1.18, 1.15
times during treatment at different observation times
(*p<0.001).
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Fig.3. Indicators of catalase activity in the oral fluid of patients with GP of the I-1I degree
Note: * — probability of difference from healthy individuals p<0.001;
» — probability of difference before and after 3, 6, 12 months after treatment p<0,001.

Thus, our research has shown that the course of
GP of the I and II degree of development in the studied
groups is accompanied by an imbalance of the prooxi-
dant-antioxidant system of the oral cavity. However, it
was found that in patients with GP and RA, who live in
anthropogenically loaded areas, which leads to the accu-
mulation of active oxygen species, the condition of the
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periodontium deteriorates, especially in patients with 1B
subgroup, which is confirmed by a significant increase in
MDA and manifested by a decrease in the activity of the
main antioxidant enzyme SOD, which catalyzes the dis-
mutation of superoxide anions-radicals. The activity of a
specific and powerful antioxidant barrier of the second
line of defense, the enzyme catalase, is further reduced,
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which indicates a weakening of the protection of oral
tissues from the accumulation of reactive oxygen species.

In patients of group III, all the researched indica-
tors were closest to the results of healthy, compared with
patients of groups I and II, which indicates the negative
impact of concomitant somatic pathology and adverse
environmental situation in these groups.

Obtained results after conducted comprehensive
treatment indicate the stabilization of the prooxidant-
antioxidant system of the oral cavity in patients with GP
of all subgroups and can be used as an objective criterion
for assessing the depth of the pathological process in
periodontal tissues and justify the need for inclusion in
comprehensive treatment of patients with GP and RA of
drugs with antioxidant action for correction of the estab-
lished changes.

Discussion of the research. Summarizing the
obtained results of the research of POL on the level of
MDA and the activity of enzymes AOS, SOD and cata-
lase before treatment revealed the greatest violation of
these two systems in patients with GP and RA, who live
in anthropogenically loaded areas. In particular, in pa-
tients with GP of the II degree of severity of the IB sub-
group there is a significant increase in MDA — 1.19+0.02
nmol/ml, and in the TA subgroup — 1.16+0.01 nmol/ml,
which slightly exceeded the results of this indicator in
researches TV Pavlyuk — 1.02+£0.09 nmol/ml [21]. As a
result, a decrease in the activity of SOD in patients of I
group in GP of the I and II degree of severity. In particu-
lar, in patients with GP of the II degree with RA in the IB
subgroup, the enzyme activity decreases to 35.6+0.56%,
and in patients with GP of the I degree with RA of the A
subgroup — 36.07+£0.71%. Slightly lower indicators of
SOD activity in GP of the I-II degree revealed by OL
Lychkovska — 26.35+0.95% in GP of the I degree, and
22.39£1.56% in GP of the II degree [9], and TV Pavlyuk
diagnosed much lower results of SOD activity —
20.64+0.82% [21]. Catalase activity in all patients with
GP was also reduced, but the lowest rates were also diag-
nosed in patients with IB subgroup — 4.424+0.03 c.u. The
results obtained by us are consistent with the results of
HD Semenyuk 4.69 c.u. [14, 15].

At different times of observation after conducted
complex therapy in patients with GP and RA who live in
environmentally unfavorable areas, the antioxidant-
prooxidant imbalance changes in the direction of a de-
crease in prooxidants, which is confirmed by a decrease
in the level of MDA and an increase in antioxidant pro-
tection, which is manifested by an increase in the activity
of SOD and catalase enzymes. Approximation of these
indicators to the control group is observed after 6 months.
In particular, the decrease in the level of MDA to
0.45+0.02 nmol/ml in the IA subgroup and to 0.5+0.01
nmol/ml in the IB subgroup against the background of
increasing activity of enzymes AOS: SOD -
46.89+0.66% and catalase — 6.44+0.05 c.u in IA sub-
group and SOD — 44.77+0.35% and catalase — 6.294+0.03
c.u in the IIB subgroup.

Similar dynamics of the researched parameters
after treatment was observed in the results of TV Pavlyuk
and HD Semenyuk [14, 21, 23].
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Conclusions. The results of conducted biochem-
ical researches of oral fluid in patients with GP and RA
who live in environmentally unfavorable areas, showed a
marked weakening of AOS, which is manifested by a
decrease in the activity of SOD enzymes, catalase and
increased levels of MDA in these patients. The differ-
ences between the results of the examination in patients
of groups I, II and III indicate a significant progression of
the pathological process in patients of group I.

After the conducted complex treatment, there is
a normalization of the antioxidant defense system, which
is manifested in increased activity in the oral fluid of
SOD and catalase, as well as a decrease in MDA, which
indicates a decrease in inflammation and the effective-
ness of our treatment and prevention complex on the
antioxidant system which provided remission of GP in
these patients.

Prospects for further researches. Further re-
search will be aimed at in-depth study of periodontal
tissue damage caused by environmental toxicity in pa-
tients with GP of the I, II degree with RA. Implementa-
tion of the proposed treatment and prevention complex
for the normalization of oral cavity AOS.
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Pe3ome. Po3poOky HOBOTO KOMIUIEKCY JIKY-
BaHHs CIPSIMOBAHO HAa YCYHEHHs €TiONAaTOTeHETHYHHX
YHHHHUKIB PO3BUTKY T€HEpasi30BaHOTO MApOJOHTUTY 3
PEBMATOITHUM apTPUTOM.

Mera: BUBUCHHSI 3MiH IOKa3HHKIB aHTHOKCH-
JAHTHOTO 3aXUCTy Ta PIBHS MAaJIOHOBOTO HAJbIETioY
(MIIA) y poroBiii piguHi y xBopux Ha [Tl 3 peBma-
toimauM aptputoM (PA), sKi IpOXKMBaIOTh HA €KOJIOTIY-
HO HECHPHSTIMBUX TEPUTOPISAX, Ta OIIHKA 1X JHMHAMIKH
IiJ] BIVIMBOM MPOBEICHOT0 KOMILJIEKCHOTO JIIKYBaHHSI.

Martepinm Ta MmeTronu. OOCTEXEHO Ta MPOJIIKO-
BaHO 105 xBopux Ha I'TI I-II cTymeHst BaKOCTI, 3 SKHX
70 xBopux Ha PA, sxux momineno: I rpyma (n=35) —
MPOXKUBAIOTh HAa EKOJIOTIYHO HECTPHATINBUX TEpH-
topisix; Il rpyma (n=35) — €KOJIOTiYHO CHIPHUATIUBHX Te-
puropisix. I'pymna Il (n=35) — xBopi Ha I'TI 6e3 cynyTHbO1
natosorii. [pynu noxineno na migrpynu: A — I'TI I cry-
nenst; b — I'TI 11 crynens BaxkkocTi. 18 mpakTH4HO 370-
poBUX 0Ci0 — KOHTpOJbHA rpymna. BusHauamu piBeHb
MJIA, akrtuBHicTh cynepokcumucmytasn (COJ) Ta
KaTaJasu.

PesynbraTtn pociainxennsi. B 1b miarpymi cro-
crepiraeTbcsi HaiiOinbie 3poctaHHs MJIA B poTOBii
pimuHi g0 1,1940,02 HMoms/n Ta B IA miarpymi 1o
1,16+0,01 HMONB/JI, IPOTH TOKA3HHUKA y 3OPOBUX OCIO
0,34+0,17 umonw/n (*pir3<0,001, *pia3<0,001), 3HU-
sxeHHst aktuBHocTi COJ] B 1B miarpym mo 35,64+0,56 %,
karanazu 10 4,42+0,03 y.o. Ilicas mpoBeAeHOTO JKY-
BaHHs piBeHb M/IA 3HWKXyBaBCs, aKTUBHICTh ()epMEHTIB
3pocTana y BCIX MiArpynax, MaKCUMalbHO uYepe3 6
MicsuiB. 3okpema B 1B migrpyni pisers MJIA — 0,5+0,01
uMonb/n, aktuBHicTe COJ| — 44,77+0,35 %, katamasu

6,29+0,03 y.o.
BucnoBku. Ilicist mpoBeeHOro KOMILIEKCHOTO
JIKYBaHHS  CIIOCTEPIra€TbCs HOpPMAaJli3allis CHUCTEMHU

[NOJI/AO3, mo cBimunTh NpO e(PEKTUBHICTH BILIUBY
PO3pOOICHOTO HAMH JIIKYBaJIbHO-TIPO(IIAKTHYHOTO KOM-
IUIEKCY Ha aHTHOKCHUJAHTHY CHUCTEMY, IO 3a0e3edniio
pewmicito I'Tl y naHux XBOpHX.

Karou4ogi ciioBa: reHepalizoBaHUHIIAPOJOHTHUT,
PEBMATOIHUI apTPUT, €KOJIOTIYHO HECHPHSTINBI TEPH-
TOpii, TPOOKCHIAHTHO-aHTHOKCUIAHTHA CUCTEMA.
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Pe3rome. Pa3paboTky HOBOro KOMILJICKCA JIeUe-
HUE HAIlPaBJICHO HA YCTPaHCHHE STHONATOTCHETUYCCKHUX
(hakTOpPOB pa3BUTHS T'€HEPATM30BAHHOTO MAPOJIOHTUTA C
PEBMATOMIHBIM apPTPUTOM.

Hean: u3yueHue M3MEHEHWM IMOKazarenell aH-
THOKCHIAHTHOM 3aIllUThl ¥ YPOBHS MaJIOHOBOTO IUAJIh-
neruna (MJIA) B potoBoi#t kunkocta 'y 6onbHbIX 11
peBMaTOMIHBIM apTpuToM (PA), IpOKHUBAIOIIMX HA KO-
JIOTUYCCKU HEOJArONMPHSITHBIX TEPPUTOPHUAX U OI[CHKA UX
JMUHAMHKH T10J] BIUSHHEM IPOBEIACHHOI'O KOMIUICKCHOTO
JICUCHUS.

Martepunu 1 Metoabl. OOCICIOBaHO | MPOJIC-
yeno 105 6oapnbix I'TI I-II cTeneHu TsKECTH, M3 KOTO-
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peix 70 GompHBIX PA, koTOpbhIX paszmeieHo: | rpymma
(n=35) — NpOKMBAIOT Ha KOJIOTHYECKH HEOIaronpusT-
HbeIX Tepputopusix; I rpynma (n=35) — sKoOJOTHYECKH
OnaronpusitHeix Tepputopusix. ['pynma III (n=35) —
6onpHble ['T] 6e3 comyTcTByromel matojorud. ['pymiisl
pasnaenens! Ha noarpymmnsl: A — I'TI I crenenn; b — I'TT 1T
CTEIEHH TSDKECTH. 18 TpakTUYecKu 3I0pPOBBIX JHI —
KOHTpoJpHas rpynma. Onpenensian ypoBenb MJIA, ak-
TUBHOCTB cymnepokcumaucMmyTasbl (COJl) u kaTanasbl.

Pesynbratsl ucciaenopanus. B 1b noarpymme
Habmroaercst HaubopImid poct MJIA B poToBoii Kuj-
koct 70 1,19+0,02 mmons/m u B IA moarpymnme 10
1,16+0,01 HMOIB/J, MPOTUB TIOKA3ATEISI Y 3AOPOBBIX JIUIT
0,34+0, 17 amoub/1 (*pis3 <0,001, *pia-3<0,001), cHmxe-
nue aktuBHoctu COJl B Ib moarpymme mo 35,6+0,56%,
katanasbl 10 4,42+0,03 y.e. Ilocne npoBeneHHOTO Jieye-
HUs ypoBeHb MJIA CcHIDKaJCs, aKTHBHOCTH (DEPMCHTOB
pocia BO BceX MOJrpyImnax, MaKCUMaJIbHO yepe3 6 Mecs-
ueB. B uactHoctu B 1B moarpymme ypoBenr MJIA —
0,5+0,01 mamomaw/n, aktuBHocts COJl — 44,77+0,35%,
katanasbl 6,29+0,03 y.e.

BeiBoasbl. [locne mpoBeAeHHOTO KOMIUIEKCHOTO

JedeHHs ~ HAOMIOJAeTcs  HOpMaju3alus  CHCTEMBI
[TIOJI/AO3, uto cBuaerenscTByeT 00 3ddexkTHBHOCTH
BIIHSIHUS pa3paboTaHHOTO HaMH neyeOHo-

MPOPUIAKTHIECKOTO KOMIUIEKCA Ha aHTHOKCHUAAHTHYIO
cucrteMy, uto obecneumsio pemuccuto [Tl y naHHBIX
OOJIbHBIX.

KaroueBble ciioBa: reHepalM30BaHHBIA MMapo-
JIOHTHT, PEBMATOHU/HBIA aPTPUT, IKOJIOTHUECKHA HEOIaro-
TIPUSITHBIC TEPPUTOPUH, ITPOOKCH/IAHTHO-
AHTHOKCUIAHTHAS CUCTEMA.
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