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Abstract. Introduction. Parkinson’s disease (PD) is a chronic neurodegenerative disease characterized by multiple
motor and non-motor symptoms that lead to a deterioration in the patients’ quality of life. It is important to
understand how different domains differ in PD patients to improve their quality of life.

The aim of our study was to assess cognitive and motor impairment in different motor subtypes of PD and
analyze their relationship with quality of life.

Object and methods. The study included 64 patients with Parkinson’s disease, who were divided according to
the motor subtype: group 1 — patients with PD subtype with predominance of postural instability and gait disorders
(PIGD), group 2 — patients with PD subtype with predominance of tremor or intermediate subtype (non-PIGD). The
Unified Parkinson’s Disease Rating Scale, the Hoehn and Yahr scale, the Montreal Cognitive Assessment, and the The
Parkinson’s Disease Questionnaire (PDQ-39) were used to examine patients.

Results. We did not find statistically significant differences in the severity of various domains of clinical
manifestations, complications of levodopa therapy and cognitive impairment in patients with different motor
subtypes of PD. At the same time, patients with PIGD subtype of PD are more prone to higher values of the Hoehn
and Yahr stage. It was found that group 1 had a statistically significantly higher score on the «mobility» (p=0.004)
and «emotional well-being» (p=0.013) scales, indicating a greater severity of motor function disorders and
psychoemotional disorders in these patients. At the same time, it was found that the score on the «stigmatization»
scale was higher in group 2 (p=0.049). There were no differences in the scales of «daily activity», «social support»,
«cognition», «communication» and «body discomfort». The total score on the PDQ-39 scale was higher in group 1
compared to group 2 (p=0.042), indicating a worse quality of life. It is presented that the quality of life of patients
with CP is closely related to cognitive and motor impairment. At the same time, it has been demonstrated that even
with comparable severity of clinical manifestations and cognitive impairment, the PIGD phenotype is associated with
poorer quality of life, which may indicate the potential role of non-motor symptoms in causing this phenomenon.

Conclusions. We found a poorer quality of life in patients with PIGD subtype of PD, in particular in the domains
of mobility and emotional well-being, while patients with non-PIGD subtype were characterized by a more acute
perception of disease stigma, in the absence of differences in the severity of clinical symptoms and cognitive
impairment.

Key words: Parkinson disease, quality of life, cognitive impairment, postural instability, motor subtype.

ORCID and contributionship: / ORCID asTopa Ta /i0ro BHeCOK A0 CTaTTi:
Shkodina A. D.: https://orcid.org/0000-0002-7198-5498 ABPEF

Corresponding author / Aapeca ana KopecnoHgeHuii

Shkodina Anastasia Dmytrivna / LLkogiHa AHacTacia AmutpisHa

Poltava State Medical University / MoATaBCbKUI AeprKaBHUIN MeANYHUIA YHIBEPCUTET

Ukraine, 36000, Poltava, 23 Shevchenko str / Aapeca: YkpaiHa, 36000, m. MonTasa, ByA. LLleBueHka 23
Tel.: +380997182220 / Ten.: +380997182220

E-mail: a.shkodina@pdmu.edu.ua

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,

F — Final approval of the article / A — koHuenuis po6oTy Ta an3aiiH, B — 36ip Ta aHani3 gaHux, C — BiANOBIAaIbHICTb 3a CTaTUYHKIA aHani3, D — Ha-
nucaHHA cTaTTi, E— KpUTYHUi ornag, F — ocTaTouHe 3aTBePAKEHHA CTaTTI.

Received 10.10.2023 / Cmammas Hadiiiwna 10.10.2023 poky

Accepted 07.02.2024 / Ctatta npuitHaTa go apyky 07.02.2024 poky

DOI 10.29254/2077-4214-2024-1-172-256-264
UDC 616-002.2:612.017-071
Shtroblia V. V., 2Lutsenko R. V.

STUDY OF ANTIOXIDANT ACTIVITY OF CARBON DIOXIDE GAS ON THE MODEL

OF THE ACUTE INFLAMMATORY REACTION
Uzhhorod National University (Uzhhorod, Ukraine)
2Poltava State Medical University (Poltava, Ukraine)
farmaluru@gmail.com

Lipid peroxidation (LPO) is one of the leading causes of inflammation. Therefore, substances that correct it can be
considered in the treatment of inflammatory processes.

The aim is to establish the presence of carbon monoxide's antioxidant effect on the model of inflammatory reac-
tion caused by formalin.

In experiments on white rats of both sexes, the presence of antioxidant effect (effect on the content of TBA-AP,
the activity of antioxidant (AO) enzymes catalase and superoxide dismutase (SOD) in carbon monoxide (0.5 ml) and
in its combination with diclofenac (4 mg/kg) or chondroitin (3 mg/kg) was studied on a model of formalin inflamma-
tion. Rectal temperature was measured with an electronic thermometer 5 hours after the start of the experiment.

Formalin-induced inflammation disrupted blood peroxidation processes, manifested by a significant increase in
TBA-AP and catalase activity, and hyperthermia developed. Diclofenac, combined with carbon dioxide and chondroi-
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tin, did not significantly affect the lipid peroxidation processes and oxidative stress in the blood against the back-
ground of formalin-induced inflammation. Carbon dioxide or its combination with chondroitin significantly reduced
the content of TBA-AP and catalase activity and, along with diclofenac, corrected the hyperthermic reaction in rats

under conditions of experimental pathology.

Carbon dioxide used prophylactically or therapeutically or in combination with chondroitin showed AQO, reduced
TBA-AP content, and catalase activity in the model of acute inflammation caused by formalin.

Key words: carboxytherapy, CO,, formalin model of inflammation, lipid peroxidation, enzymes of antioxidant

protection, hyperthermia.

Connection of the publication with planned re-
search works.

This fragment is a part of the initiative research topic
of the Department of Pharmacology, Clinical Pharmacol-
ogy and Pharmacy of Poltava State Medical University
“Pharmacological study of biologically active substances
and medicines for the development and optimization of
indications for their use in medical practice” (state reg-
istration number 0120U103921), as well as the research
topic of the Department of General Surgery of the State
Higher Educational Institution “Uzhhorod National Uni-
versity” “Complex treatment of patients with polytrau-
ma on the background of endocrine disruptors” (state
registration number 0223U004489).

Introduction.

Osteoarthritis (OA) is a major cause of disability and
has a significant health and economic burden [1]. Re-
cent studies have shown that oxidative stress caused by
excessive lipid peroxidation (LPO) creates an unfavour-
able cellular microenvironment for chondrocytes. Reac-
tive oxygen species regulate many signalling pathways,
activate inflammation, increase metabolic disorders,
induce apoptosis, and ultimately lead to OA. Cartilage
matrix destruction positively correlates with chondro-
cyte apoptosis caused by endogenous and exogenous
inflammatory factors [2]. Oxidative stress not only de-
stroys cartilage tissue but also participates in the secre-
tion and degradation of inflammatory mediators and
contributes to clinically asymptomatic cartilage destruc-
tion, leading to OA progression [3]. It is known that oxi-
dative stress is a leading factor and integral to the entire
spectrum of OA pathogenesis. Therefore, pharmacologi-
cal regulation of related signalling pathways may be a
promising approach to remission and regression of OA.

Anti-inflammatory and analgesic drugs are the pri-
mary strategy for early medical relief of symptoms, and
non-steroidal anti-inflammatory drugs (NSAIDs) are
the most commonly used in clinical practice [4]. How-
ever, long-term evidence-based medicine shows that
long-term use of NSAIDs is associated with severe side
effects, including peptic ulcer disease, nervous system
dysfunction, and pathology of the blood system and he-
matopoietic organs [5, 6].

Therefore, safe and effective treatment of OA is ur-
gently needed to reverse pathological processes. In this
regard, CO, is of interest. It has been shown that CO,
improves local blood flow velocity, increases microcir-
culation (long-term effect), increases cyclic adenosine
monophosphate levels, activates intra-adipocyte lipase,
and increases oxygen release at the tissue level [7, 8].

The aim of the study.

To establish the presence of antioxidant effect of
carbon dioxide on the model of inflammatory reaction
caused by formalin.

Object and research methods.

Experimental studies were conducted on white rats
of both sexes (n=56), weighing 305%£9.72; 31 were fe-
male (55.4%). Animals were kept in standard vivarium
conditions, 5-6 animals, each in standard plastic cages
with metal lids, and received standard vitamin feed mix-
ture and water as needed from automatic drinkers. The
experiments were conducted in the morning from 9-00
to 12-00 hours. The experiments were carried out fol-
lowing the requirements of the European Convention
for the Protection of Vertebrate Animals Used for Ex-
perimental and Other Scientific Purposes (Strasbourg,
1985), the Law of Ukraine “On Protection of Animals
from Cruelty” (Ne3446 — IV 21.02.06). The animals were
divided into seven groups of 8 animals each: 1 — intact
control group; Il — control pathology; Ill — control pathol-
ogy + diclofenac sodium, 8 mg/kg; IV — formalin, 2.5%
0.1 ml (control pathology) + chondroitin, 3 mg/kg; V —
control pathology + diclofenac sodium, 4 mg/kg + CO,,
0.5 ml; VI — control pathology + chondroitin, 3 mg/kg +
CO,, 0.5 ml; VII — control pathology + CO,, 0.5 ml. The
presence of CO, antioxidant activity was determined
using the aseptic formalin inflammation model. A 2.5%
0.1 ml formalin solution, which destroys membrane pro-
teins, was used as a phlogogen [9]. The antioxidant ac-
tivity of CO, was compared with diclofenac sodium (“Di-
clofenac sodium” solution for injection 2.5%, 3 ml (75
mg), PISC “Lekhim-Kharkiv”, Ukraine) and chondroitin
(“Chondroitin” solution for injection 2 ml (200 mg), PJSC
“Lekhim-Kharkiv”, Ukraine) and combined with these
drugs. Subcutaneous injection of CO, using a 30 G 0.30
x 4 mm hypodermic needle in the middle of the A-line
segment at an angle of 15-30 degrees in the amount of
0.5 ml.

Twenty-four hours after the formalin test, in vivo
blood sampling was performed from a tail vein. The
blood content of lipid peroxidation intermediates (LPO)
was determined by thiobarbituric acid-reactive prod-
ucts (TBA-AP) and the activity of antioxidant (AO) en-
zymes catalase and superoxide dismutase (SOD) [10].
Rectal temperature was measured with an electronic
thermometer 5 hours after the start of the experiment.

The results were statistically processed using the
jamovi software (version 2.3.21). The data were pre-
sented as mean values * standard error (Mtm). The
Shapiro-Wilk test was used to test the normality of the
continuous quantitative data distribution.

As for Levene’s test, which showed a statistical differ-
ence in homogeneity between the groups, Welch’s one-
way analysis of variance was applied. When either the
one-way ANOVA or Welch’s one-way ANOVA showed
significant results, Tukey’s post hoc test was used to de-
termine which groups in the sample were significantly
different. For non-normally distributed quantitative
data, the non-parametric Kruskal-Wallis test was used to
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identify statistical differences between groups, and for
statistical results from multiple pairwise comparisons,
the test was adjusted with the Bonferroni correction to
identify groups in the sample that differed significantly.
Two-sided tests with a p-value of <0.05 were considered
statistically significant.

Results of the study and their discussion.

The antioxidant activity of CO, was studied using
the model of aseptic formalin inflammation, which
simulates inflammatory and painful reactions. Formalin-
induced inflammation leads to both local and systemic
changes due to the release of inflammatory mediators,
particularly prostaglandins. The pain reaction mimics
a surgical skin incision, and one of the mechanisms of
pain is the activation of the Wasabi receptors (TRPA1
channels), which are sensors of mechanical and
chemical irritation [11].

After modelling the inflammatory response, there
was a 2.3-fold increase in TBA-AP (p<0.001), a 1.9-
fold increase in the activity of the AO enzyme catalase
(p<0.001), and no change in SOD activity compared to
the intact group of rats (table).

The use of diclofenac in a dose of 8 mg/kg did not
significantly change the increased TBA-AP and catalase
activity in the blood compared with the control pathol-
ogy. This indicated the absence of the antioxidant effect
of diclofenac in correcting the inflammatory response.
Prophylactic and therapeutic administration of chon-
droitin also did not cause significant changes in lipid
peroxidation and antioxidant defence in the blood dur-
ing the formalin-induced inflammatory reaction. This in-
dicated the absence of an antioxidant component in di-
clofenac and chondroitin in correcting the inflammatory
reaction caused by subplantar injection of formalin. It
should be noted that the latter had an antioxidant effect
under other experimental conditions (prolonged use of
chondroitin) [12].

Adding carbon dioxide in combination with diclofe-
nac did not contribute to the reduction of TBA-AP in the
blood compared to the control pathology (table). Also,
such a combination improved the activity of catalase
compared to the activity of the enzyme in formalin in-
flammation, but these changes were not probable. The
combined use of chondroitin and carbon dioxide reliably
reduced the content of LPO intermediates by an average
of 1.9 times (p<0.001) compared to the control pathol-
ogy and compared to the indicators of the group of rats
administered only chondroitin. The addition of carbon
dioxide to chondroitin during the correction of inflam-

Table — The effect of carbon dioxide on the processes of LPO
and AO defence in the blood at subplantar injection of formalin (M+m, n=8)

mation with the introduction of formalin contributed
to a decrease in catalase activity by 1.5 times (p<0.02)
and 1.4 times (p<0.01), respectively, compared to the
parameters of the control pathology and the group of
animals when using chondroitin (table).

CO, correction of the inflammatory reaction caused
by formalin had a positive effect on peroxidation pro-
cesses, this was confirmed by a 1.6 times decrease in
the level of TBA-AP in the blood (p<0.01) compared to
that in the control pathology group, as well as a prob-
able decrease compared to the use of diclofenac alone
or chondroitin. The injection of carbon dioxide reduced
the activity of the AO enzyme catalase by an average
of 1.9 times (p<0.001) compared to the indicator of
the control pathology group, as well as to the groups
of pathology correction with diclofenac and chondroitin
(table).

Thus, the most significant antioxidant effect in for-
malin inflammation was found in groups VI formalin +
chondroitin + CO, and VIl formalin + CO,.

Also, with this pathology, the effect of diclofenac,
chondroitin and their combination with carbon dioxide
on the development of hyperthermia was studied. It was
established that the formalin model of inflammation
caused significant and probable hyperthermia. The use
of diclofenac reduced the temperature in experimental
rats by 1.55°C (p<0.001) compared to control pathology.
The appointment of chondroitin, albeit insignificantly,
probably prevented the development of hyperthermia
in experimental rats (p<0.05). Adding carbon dioxide to
diclofenac reduced rectal temperature in experimental
animals by 1.7°C (p<0.001) compared to the group with
formalin injection without correction. Correction of the
experimental pathology with chondroitin and CO, prob-
ably reduced hyperthermia compared to the values in
the control pathology group and when only chondroi-
tin was used. Using carbon dioxide also significantly re-
duced rectal temperature compared to the control pa-
thology and the chondroitin group (figure).

The decrease in rectal temperature in the groups can
be shown as follows: V group (formalin + diclofenac +
CO,) < lil (formalin + diclofenac) < VII (formalin + CO,) <
VI (formalin + chondroitin + CO,) < IV (formalin + chon-
droitin).

A universal mechanism that plays a crucial role in
implementing many biological processes is the activa-
tion of free radical processes, which is no exception in
the development of inflammation.

The essential biochemical changes in formalin
chemical injury are the
accumulation of neutral
lipids, impaired activity

. .| Superoxide i i

Animal groups TBA-AP, umol/I C:?(I)a;s: gc;x'itny’ dispmutase, (r:fe?gr(;ifsgfy;’?g;u'bb;z

2 % inhibition| oo reetic processes in mi-

1. Intact (control group) 0,024+0,002 0,082+0,006 81,445,29 tochondria, imbalance of
2. Formalin (control pathology) 0,055+0,004* 0,155+0,014* 75,0£2,27 | cellular ionic composition
3. Formalin + diclofenac, 8 mg/kg 0,051+0,003 0,148+0,011 78,8+2,02 | due to damage to mem-
4. Formalin + chondroitin, 3 mg/kg 0,057+0,004 0,150+0,010 76,9¢1,90 | brane transport systems,
5. Formalin + diclofenac, 4 mg/kg + CO,, 0.5 ml 0,051+0,0028 0,134+0,009 80,0+2,24 changes in the metabolism
6. Formalin + chondroitin, 3 mg/kg + CO,, 0.5 ml | 0,029:0,003** s | 0-107£0.005%%## | 2 5545 73 | of intracellular managers,
7. Formalin + CO_, 0.5 ml 0,035£0,004**## | 0,084+0,008"* ## | 70,382,784 2ccumulation of free radi-

Notes: 1. * — p<0.05 compared to the control group; 2. ** — p<0.05 compared to the control pathology; 3. # —
p<0.05 compared to the formalin + diclofenac group; 4. ## — p<0.05 compared to the formalin + chondroitin

group; 5. n —number of animals in the group.

cals and changes in the ac-
tivity of AO enzymes. The
detected changes in the
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processes of peroxidation and
AO defence can be explained by t°’C

the peculiarity of the initiation 40 %
of these processes and compen-

satory capabilities under condi- | 39.5
tions of formalin inflammation.

As a result of the conducted 39
studies, the antioxidant effect 185

of carbon dioxide during inflam-
mation was established, which 38
was confirmed by the reduction
of TBA-AP and the normaliza-
tion of catalase activity. These | 37
data indicate that CO, injection
can maintain cellular redox bal- | 365
ance and enhance the activity of 36
AO enzymes under conditions of

R f e

m 1. Intact (control group)

m 2. Formalin (control
pathology)

m 3. Formalin + diclofenac, 8
mg'kg
4. Formalin + chondroitin_ 3
mg'kg

W 5. Formalin + diclofenac, 4
mgkg+CO2, 0.5 ml

B 6. Formalin + chondroitin. 3
mgkg+CO2, 0.5 ml

B 7. Formalin+CO2, 0.5 ml

oxidative stress. Moreover, Co,

Figure — The effect of carbon dioxide on rectal temperature during subplantar formalin injection.

can protect SOD from damage Notes: 1. * — p<0.05 compared to the control group; 2. ** — p<0.05 compared to the control pathology;
caused by hydrogen peroxide 3. # - p<0.05 compared to the formalin + diclofenac group; 4. ## — p<0.05 compared to the formalin +

although this leads to the forma-
tion of carbonate radicals that
can propagate oxidative damage. The most significant
antioxidant role of CO, in vivo is its ability to stabilize the
iron-transferrin complex and thereby prevent the par-
ticipation of this complex in the initiation of free radical
reactions [13]. Previous studies confirm the AO action of
CO, under inflammation conditions, which shows a rela-
tionship between CO, therapy and oxidative stress, and
there is a certain connection. It has been shown that CO,
plays a protective role in neutralizing free radicals and
suppressing oxidative metabolism [13]. A recent study
showed that exposure to CO, can reduce asymmetric di-
methylarginine, a marker of oxidative stress [14].

It is well known that converting arachidonic acid to
prostaglandins, especially prostaglandin E2 is an essen-
tial pathway in the central generation of fever. Accord-
ing to the results, CO, showed a significant antipyretic
effect, evidenced by its effect on the level of prostaglan-
dins, particularly by inhibiting their synthesis.

DOI 10.29254/2077-4214-2024-1-172-256-264
YOK 616-002.2:612.017-071
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chondroitin group; 5. n — number of animals in the group.

The combination of carbon dioxide with chondroitin
showed significant antioxidant activity, which indicated
the synergistic effect of these agents on the processes
of LPO, AO protection and correction of hyperthermia
against the background of inflammation.

Conclusions.

1. An acute inflammatory reaction caused by forma-
lin-activated peroxidation processes and caused hyper-
thermia.

2. Prophylactic and therapeutic subcutaneous use of
carbon dioxide 0.5 ml and its combination with chon-
droitin 3 mg/kg effectively corrected the LPO, AO pro-
tection and hyperthermia processes.

Prospects for further research.

In further studies, the influence of carbon dioxide,
diclofenac, chondroitin and their combination on the
dynamics of changes in the paw volume and the devel-
opment of the pain reaction in case of formalin-induced
inflammation will be established.

DOCNIAXEHHA AHTMOKCVILI,AHTHQ'I'AKTMBHO(.:'TI BYIMEKUCNOIO rA3y
HA MOAENI FOCTPOI 3ANAJIbHOI PEAKLII

Y)KropoacbKMi HaLioHaNbHUIA YHiBepcuTeT (M. YKropoga, YKpaiHa)
2MonTaBCbKUI AepXKaBHUIN MeguuHUA yHiBepcuTeT (M. MonTaBa, YKpaiHa)
farmaluru@gmail.com

lepeKucHe okucHeHHsA ninidie (M0/1) € 00Hi€ 3 NPOBIOHUX AAAHOK PO3BUMKY 3aMasAeHHA. ToMy pevyosuHu, U0
lio2o Kopekmymos, MoXyme p0o32120amucs 8 nepcrnekmusi niky8aHHA 3anaabHUX Npoyecis.

Mema - ecmaHosumu Hase8HiCMb GHMUOKCUOAHMHOI Oil 8yaneKcuno2o 2asy Ha Moodesi 3ananbHol peakuii
BUK/IUKAHOI ¢hopmasiHOM.

B exkcriepumeHmax Ha b6inux wypax o6ox cmameli Ha Modeni hopManiHOB020 3aranEeHHA 8UBYAAU HAABHICMb
aHmuokcudaHmHoi dii (enaue Ha emicm TBEK-All, akmusHicmb aHmuokcudaHmHux (AO) ¢hepmeHmie kamanasu i
cynepokcudoducmymasu (CO/) y syanekcunozo 2a3y (0,5 ma) ma y liozo KombiHauii 3 duknogeHakom (4 me/kz) abo
XOHOpoimuHom (3 me/Kz). PekmasibHy memrnepamypy 8UMIPIO8AsIU eneKmpPoHHUM 2padyCcHUKOM Yepe3 5 200uH gid
1o4Yamky ekcriepumeHmy.

3ananeHHA CcrnpuvyuHeHe GoOpPManiHOM Mopyulyeasno rpouecu nepokcudayii 8 Kpoesi, Wo MpoAenanocs
gipozidHum 36inbweHHAM TEK-All i akmusHoCMi KAMAAA3U, @ MAKOMC PO38UBAAACh 2inepmepmid. [JUKAopeHax,
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lioeo KomMbIiHaAYiA 3 8y2AEKUCAUM 2030M | XOHOPOIMUH 8ipo2idHO He enusanau Ha npouecu 0/ i AO y kposi Ha
msi 3ananeHHs 8UKAUKAHO20 hopmasniHoM. Byanekucauli 2az abo kombiHayia (ioeo 3 XoHOpoimuHom 8ipo2idHo
3meHwysasno emicm TEK-All i akmugHicme Kamanazu ma nopAaod 3 OUKAOGEHAKOM KOpeKkmyesasnu 2inepmepmiyHy

PEAKUit0 y Wypis 3a yMOo8 eKcrepumMeHmasnbHoi namosoaii.

Mpoginakmu4Ho-niKy8anbHe 3aCMOoCy8aHHA 8y2aeKucM020 2a3y abo y KombiHauii 3 xoHOpoimuHom susensno AQ,
3meHwysanu emicm TBK-All i akmueHicme Kamana3u Ha Mooeni 20cmpPo2o 3ananeHHA BUKAUKAHO20 (hOPMAasiHOM.

Knrouyosi cnosa: kapbokcumepanis, CO, opmaniHoea modens 3ananeHHs, nepekucHe OKUCHEeHHS Ainidie,

hepmMeHMU aHMUOKCUOAHMHO20 3axucmy, 2inepmepmis.

3B8’A30K ny6aikauii 3 n1aHOBMMM HAYKOBO-40CNIA-
HUMK poboTamu.

Lle ¢pparmeHT BXoAuUTb B iHiLiaTUBHY HAayKOBO-40-
cnigHy Temy Kadegpu dapmakonorii, KniHiyHoi ¢dap-
MmaKonorii Ta ¢apmau,ii NMonTaBCcbKOro AepKaBHOIO me-
OMYHOro yHiBepcuteTy « PapmakonoriyHe foCNigKeHHA
6i0/10rYHO aKTUBHUX PEYOBMH i NiIKAPCbKKUX 3acobiB Ana
po3po6KM Ta ONTMMI3aLii MOKasaHb A0 iX 3acToCyBaH-
HA B MeAMYHIM npaktuui» (Ne gepykaBHOI peecTpaui
0120U103921), a TakoK HayKOBO-A0CNiAHOT Temu Kade-
APW 3aranbHoi xipyprii JepXaBHOro BMULLOro Hag4anb-
HOTO 3aKaAy «YKropoACbKUIM HaLLiOHAIbHUI YHIBEPCH-
TeT» «KomnnekcHe niKkyBaHHA XBOPUX i3 MONITPABMOO
Ha GOHi eHAOKPUHHUX NopylueHb» (N2 aepskaBHOI pee-
cTpauii 0223U004489).

Bcryn.

OcTeoapTpuT (OA) € OAHIEID 3 OCHOBHUX NPUUMHOIO
iHBaNiaM3aUji Ta Hece 3HaYHWIA Tarap Aaa 340pOB’s Ta
eKoHoMiKu [1]. HewoaaBHi gocniaxKeHHA NoKasanu, Wwo
OKMC/OBaNbHUI CTPEC, BUKAUKAHUI HagIMLWKOBUM re-
PEeKUCHUM OKUCHeHHAM ninigis (MOJ1), cTBoptoe Hecnpw-
ATINBE KNITUHHE MIKPOOTOYEHHA ANA XOHAPOUMTIB.
AKTUBHI GOPMU KUCHIO PeryntotoTb 6e31i4 CUrHanbHmX
LUNAXIB, aKTUBYIOTb 3ananeHHA, NOCUNIOIOTb MeTaboniy-
Hi MopyLWeHHA, IHAYKYIOTb anonTo3 i 3peLuToto, Le Bce
npussoauTb Ao OA. PyiHYyBaHHA XPALLOBOro MaTpPUKCY
NO3UTMBHO KOPE/IIOE 3 anoNTO30M XOHAPOUMUTIB, Cnpu-
YUHEHUM €HIOreHHUMU Ta eK30reHHUMU 3anasibHUMM
dakTopamm [2]. OKMCAOBaNbHUI CTPEC He TiNIbKKU pyii-
HYE XPALLOBY TKAHMHY, @ TaKoX Bepe yyacTb y NpoLeci
ceKkpeuii Ta Aerpagauii meaiatopis 3ananeHHA i cnpu-
A€ KANIHIYHO 6e3cMMNTOMHOMY PYMHYBAHHIO XpALla,
o npu3BoaMTb A0 nporpecyBaHHAa OA [3]. Biaomo,
O OKWUC/NIOBAJIbHUIM CTPEC € MPOBIAHUM YMHHUKOM i
HeBiZ' EMHUMM daKTOpammM BCbOrO CMEeKTpa naToreHe-
3y OA. Tomy dapmaKonoriyHa perynsuis cnopigHeHux
CUTHANIbHUX LWANAXIB MOXKe ByTu ayrke Haratoobiuaoumm
nigxoaom Ao pemicii, a moxnmeo i perpecii OA.

MpoTu3ananbHi Ta aHANTETUYHI 3ac0bU € OCHOBHOO
CTpaTerielo paHHbOro MeAMKAMEHTO3HOTO MOJIerLeHHsA
CMMMTOMIB i HeCTepoiAHi npoTu3anasbHi Mpenapatu
(HM3M) BMKOpMCTOBYIOTb HaluacTiWe B KiHIYHIN npak-
Tmui [4]. OaHaK OOBroCTPOKOBa AOKa3oBa MeAMuUMHA
nokasye, Lo Tpmueane 3actocyBaHHA HM3M nos’asaHe i3
ceprio3HUmmM nobivHMMK edekTamm, 30Kpema 3 BMpas-
KOBOIO XBOpPO6O10, ANCOHYHKLIEID HEPBOBOI CUCTEMM Ta
NaTo/IOTiE0 CUCTEMU KPOBi Ta KPOBOTBOPHMX OpraHis [5,
6].

Tomy AnA NOBEPHEHHA Hasaf MaToNOoriYHUX npoue-
ciB TepmiHOBO HeobxigHe 6e3neuyHe Ta edeKTUBHE Ni-
KyBaHHA OA. Y LibOMy acnekTi uikasicTb BUKAMKae CO,.
MokasaHo, wo CO, NokpalLye MicLeBy WBUAKOCTI KPO-
BOTOKY; NOCUJTIOE MIKPOLUMPKYAALLO (TpuBanunin edekr),
36iNblUYyE piBEHb UMKNIYHOIO ageHO3MHMOHOodoChaTy,

AKTMBYE BHYTPiLWHbOAAMNOLMTAPHY Nina3y; i 36inbLlye
BMBIZIbHEHHA KUCHIO HAa TKAHWHHOMY piBHi [7, 8].

MerTa gocnigKeHHs.

BCTaHOBUTM HAABHICTb aHTMOKCUMAAHTHOI Aii Byrne-
KMCNOro rasy Ha mogeni 3anaabHoi peakLuii BUKIMKAHOI
dopmaniHom.

O6’eKT i meTOAM AOCNIAXKEHHA.

EKcnepMMeHTanbHi  AOCAIAXKEHHA NPOBOAUAM Ha
6inmx wypax obox cratein (n=56), macoto 305+9,72; 3
HUX KiHoyvoi cTaTi — 31 (55,4%). TBapuHu nepebysanu
B CTaHAAPTHMX YMOBaXx BiBapito no 5-6 TBapwWH y cTaH-
OAPTHUX MIACTUKOBUX KJITKax 3 MeTaneBMMU KpULLKa-
MW, OTPUMYBA/IN CTAHZAPTHY BiTaMiHi30BaHy KOpMOBY
cymiuw i BoAy 3a NoTpeboto 3 aBTOMaTUUYHUX MOINOK. EKc-
nepMMeHTU NPOBOAMAM Y NePLWili NoNoBUHI AHA 3 9-00
[0 12-00 roguH. Jocnign nposoannun BiAnNoBigHO 40
BUMOT EBpONENCcbKOT KOHBEKLi «[po 3aX1CT XpebeTHMX
TBApWH, AKi BUKOPUCTOBYIOTLCA A/1A EKCNEPUMEHTIB Ta
iHWMX HayKoBuX Line» (CTpacbypr, 1985), 3akoHy YKpa-
iHM «T1pO 3aXMCT TBAPMH Bif, *KOPCTOKOTO NOBOAMKEHHA»
(Ne3446 — IV 21.02.06). TBapuHM Byan posaineHi Ha cim
rpyn no 8 TBapWH Y KOXKHili: 1 — rpyna iHTaKTHUIA KOHTp-
onb; ll- KoOHTpoAbHa natonoris; Il — KOHTpOAbHA NaToN0-
ria + AMknodeHak Hatpito, 8 mr/kr; IV — dopmanin, 2,5%
0,1 mAn (KOHTpOAbHA NaToNOriA) + XOHAPOITUH, 3 Mr/Kr;
V- KOHTPObHA NaToNOriA + AMKNODEHAK HATPItO, 4 Mr/Kr
+CO,, 0,5 mni; VI — KOHTPO/IbHA NATO/IOTisA + XOHAPOITUH,
3 mr/Kr+ CO,, 0,5 mn; VIl - koHTpobHa natosoris + CO,,
0,5 mn. BcTaHOBNEHHA HAABHOCTI aHTUMOKCUAAHTHOI aK-
TmeHocTi CO, NpoBeseHo Ha Mogeni acenTuyHoro gpop-
MasliHOBOro 3ananeHHA. AK ¢aororeH BUKOPUCTOBYBaN
2,5% 0,1 mn po3umH dopmaniHy, AKUA BUKIMKAE ae-
CTPYKLjit0 MeMbBpaHHUX NpoTeiHiB [9]. AHTUOKCUAAHTHY
akTMBHiCTb CO, NOpiBHIOBaNM 3 ANKNOGEHAKOM HATPIto
(«AnknodeHak HaTpito» po3umH Ans iH'eKkuii no 2,5%
no 3 mn (75 mr) MpAT «/lekxim-Xapkis», YKpaiHa) i XoH-
APOITMHOM («XOHAPOITUHY» PO3YMH ANA iH eKuin 2 mn
(200 mr) MpAT «Jlekxim-XapkiB», YKpaiHa) Ta KOMBiHy-
Banu 3 uMmun npenaparamu. MigwkipHe sseseHHsa CO,
3 BUKOPUCTAHHAM FONIKM ANAA NigWKipHMX iH eKuit 30 G
0,30 x 4 mm, nocepeauHi cermeHTa AiHii A, nig, Kytom
15-30 rpagycis y KinbkocTi 0,5 mn.

Yepes 24 roguHu nicns npoBeaeHHsA popmaniHoBo-
ro TecTy NpoBOAMAM in Vivo 3a60p KPOBi 3 BEHM XBOCTA.
B KpoBi BM3HA4Yanu BMICT NPOMIXKHUX NPOAYKTIB nepe-
KMCHOro OKUCHeHHs ninigis (MOJ1) 3a npoayKTamu, Wo
pearytoTb 3 TiobapbiTyposoto Kucnotoro (TEK-AM) i ak-
TMBHICTb aHTMOKcMAAHTHUX (AO) dbepmeHTiB KaTanasu i
cynepokcuagamncmytasm (COA) [10]. PektanbHy Temne-
paTypy BUMIpIOBaI €NEKTPOHHUM FPaZlyCHUKOM Yyepe3
5 roguvH Bif, MOYATKy €KCepuMEHTY.

CtaTucTUYHY 0BpOobKy pesynbTaTiB MpoBOAUAM 33
nonomoroto nporpamu jamovi (Bepcia 2.3.21). [aHi
6ynu npeacTaBaeHi AK cepefHi BENUMYMHM t CTaHAAPT-
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Ha noxubka (Mzm). Tect
LWanipo-Binka  BuKopwc-

Tabnuua — Bnaue Byrnekucnaoro rasy Ha npouecu MNOJ i AO 3axucTy B KpoBi
npu cybnnaHtapHomy BBeaeHHi popmaniHy (Mtm, n=8)

TOBYyBaBCA AN ngpeBip- A ] Cynepokema-
KW HOpMmanbHocTi 6es- TBK-AT, KTUBHICTE | ) vyTas3a,
. . lpynu TBapuH KaTanasu, Hmonb |

nepepsHOro KiNIbKICHOIoO MKMOJIb/N H.0./x8 % ranbmy-
posnoainy panux. Lo 22 BakikiA
cToCyeTbCs TecTy JleseHs, | L. IHTaKTHI (KoHTponbHa rpyna) 0,024+0,002 0,082+0,006 81,445,29
AKUI NOKa3aB cTaTUCTUy- | 2. Popmanin (KOHTponbHa natonoris) 0,055+0,004* 0,155+0,014* 75,0£2,27
Hy PpisHMUIO B oAHoOpia- 3. dopmaniH+anknodeHak, 8 mr/kr 0,051+0,003 0,148+0,011 78,8+2,02
HOCTi MiX rpynamu, 6yno |4. dopmaniH+XxoHAPOITUH, 3 Mr/Kr 0,057+0,004 0,150+0,010 76,9+1,90
3aCTOCOBAHO op,Hoq)aK- 5. DopmaniH+auknodeHak, 4 mr/kr+CO,, 0,5 ms| 0,051+0,0028 0,134+0,009 80,0+2,24
TOPHUI AMCNEepCiHUIN | 6. PopmaniH+xoHapoiTHH, 3 mr/kr+CO_, 0,5 ma |0,029+0,003** ##| 0,107+0,009** ## | 74,25+2,73
aHani3 Benua. Koan ogHo- | 7. dopmanin+CO,, 0,5 mn 0,035+0,004** ##|0,084+0,008** ## | 70,38+2,78#

daKTOpHUI ANCNEPCiNHNIA

Npumitku: 1. * — p<0,05 y NOPiBHAHHI 3 KOHTPO/IbHOO rPynoto; 2. ** — p<0,05 y NOPIBHAHHI 3 KOHTPO/IbHOK

aHanis abo ogHodaKTop- natonorieto; 3. # - p<0,05 y NopiBHAHHI 3 rpynoto popmaniH+anknodenak; 4. #i# — p<0,05 y NopisHAHHI 3 rpy-
HUI AMCNepCiitHuit aHanis noto GopmaniH + XOHAPOITUH; 5. N — KiNbKiCTb TBAPUH Y rpyni.

Benua nokasysanu 3Hauy-

Wi pe3ynbTaTv, BUKOPUCTOBYBA/IM anocCTePiOPHUIA TecT
T’'toKa, Wob BU3HAUNUTK, AKi rpynn y BUBIpL icTOTHO pis-
HATbCA. [1nA BiAMiHHMX Bi4 HOPMa/IbHOTrO PO3MNOAiNeHNX
KiNIbKICHUX LaHMX BUKOPUCTOBYBAIN HEMapameTpUYHNA
KpuTepiit Kpyckana-Bonnica gnsa BUABAEHHA CTAaTUCTMY-
HUX BigMIHHOCTEM MiXK rpynamu, a ANA CTaTUCTUYHUX
pe3ynbraTtiB MHOMHHOTO NOMNAPHOr0 NOPIBHAHHA TecT
OyB CKOPWUroBaHWM 3a AOMNOMOrol MonpaBkK boHopep-
POHi ANA BUSAB/MEHHA Trpyn y BMOIpLi, WO CYTTEBO pi3-
HATbCA. [IBOCTOPOHHI TecTn 3 pisHem p<0,05 BBaxanuca
CTaTUCTUYHO 3HAYYLLMMMU.

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

[locnifkeHHn  aHTUOKeMAAHTHOI  akTuBHocTi CO,
NpoBOAMAM HA Mogeni acentTuyHoro ¢$bopmaniHoBOro
3ananeHHA Mig Yac AKOro MOAENIOETLCA 3ananbHa i 6o-
NIbOBa peakLia. 3ananeHHs, cnpuinHeHe dopmaniHom,
NPU3BOAMUTL AK A0 MiCLLEBMX, TaK i O CUCTEMHUX 3MiH, Y
pe3ynbTaTti BUAiINEeHHA MeAiaTopiB 3anasneHHA, 30Kpema
npocTarnaHauHie. bonboBa peakuia imiTye onepauiii-
HUW WKIPHUIN pO3pi3, OAHMUM 3 MEeXaHi3MiB BUHUKHEHHSA
6onto0 € aKTUBaLia peuenTopiB Bacabi (TRPAl-kaHanis)
— CEeHCOopiB MexaHiYHOro i XimiyHoro nogpasHeHHs [11].

Micna moaentoBaHHA 3anasibHOI peakuii Bigmivanoca
36inbweHHs TBK-AM B 2,3 pa3u (p<0,001), 36inblueHHA
akTnBHoCTi AO pepmeHTy KaTanasm B 1,9 pasu (p<0,001)
i He 3miHOBanacb akTMBHICTb CO/L, NOpPIiBHAHO 3 iHTaK-
THOO rpynoto wypis (tabauua).

3acTocyBaHHA AuKAobeHaKy B A03i 8 mr/Kr Biporia-
HO He 3MiHIOBa/I0 NiABULLEHMI piBeHb TBK-AT i akTMB-
HiCTb KaTania3un B KPOBi MOPIBHAHO 3 KOHTPOJIBHOO NATO-
norieto. Lle cBigumMao npo BiACYTHICTb aHTUOKCUAAHTHOI
Aii anknodeHaKky npu KopekKuii 3ananbHoi peakdii. Mpo-
dinakTUYHO-NiKyBaNbHE yBeAEHHA XOHAPOITUHY TaKOX
He BMKAMKANO BipOrigHUX 3MiH NOKA3HMKIB NEPEKUCHO-
ro OKMCHeHHA niniais i AO 3ax1cTy B KPOBi Npu iHAYKO-
BaHi dopmaniHom 3ananbHii peakuii. Lie ceigumno npo
BiZLCYTHICTb aHTMOKCUMAAHTHOI CKN1af0Boi y AMKAodeHa-
Ky Ta XOHAPOITUHY NPWU KOpeKLii 3ananbHOi peakKuii B1-
KAMKaHOT cybnnaHTapHUMm yBeaeHHAM dopmaniny. Chig,
Bif3HAYMTU, WO 33 iHWMX YMOB €KCNepPUMEHTY (TpuBa-
NIOr0  3aCTOCYBaHHA XOHAPOITMHY), OCTaHHIN BUABAAB
aHTMOKCMAAHTHY aito [12].

[opnaBaHHA BYI/IEKMCNOTO rasy y KombiHaujo go au-
KnodeHaKy He cnpuano ameHweHHto TEK-ATM y Kposi no-
PiBHAHO 3 KOHTPOJIbHOW natosorieto (Tabnuua). Takox
TaKa KOMbiHaLia NOKpaLlyBasa akTUBHICTb KaTasasu no-
PIBHAHO 3 aKTUBHICTIO pepmeHTy nNpu dopmaniHoBomy
3ananeHHi, ogHakK Ui 3MiHK He Byau BiporiaHMmK. Kom-

6iHOBaHe 3aCTOCYBaHHA XOHAPOITUHY | BYIMEKUCAOrO
rasy BiporiZHO 3MeHLLYBa0 BMICT MPOMIXKHUX MPOAYK-
TiB MOJ1 B cepeagHbomy B 1,9 pasu (p<0,001) nopiBHAHO
3 KOHTPOJIbHOO NATOJIONIED | MOPIBHAHO 3 MOKA3HUKaMM
rpynu LypiB 3 yBeAEeHHAM AuLle XOHApPOITMHY. Joaa-
BaHHA BYI/IEKMUCNOTO rasy A0 XOHAPOITUHY NP KOpPeK-
Lji 3ananeHHA npu yBeaeHHi GopmaniHy cnpuano 3Hu-
YKEHHI0 aKTUBHOCTI KaTanasu B 1,5 pasu (p<0,02) is 1,4
(p<0,01) BignoBigHO, NOPIBHAHO 3 NOKA3HUKAMU KOHTP-
ON1IbHOI NaToAOTrii Ta 3 rPYNOIO TBAPUH NPU 3aCTOCYBAHHI
XOHAPOITUHK (Tabnuua).

Kopekuia CO, 3ananbHoi peakuii BUKAMKAHOI pop-
MaJ1iHOM NO3UTMBHO BMNMBA/IO HA MPOLLECH MepoKcnaa-
Lii, e niaTBepaKyBanocb 3MeHwWweHHAM piBHA TBK-AT
B KpoBi B 1,6 pa3u (p<0,01) nopiBHAHO 3 TakKMM Y rpyni
KOHTPONbHOI NAaTOANOri, @ TAKOXK BiPOriAHMM 3MEHLLEH-
HAM MOPIBHAHO i3 3aCTOCYBaHHAM NuLIe AUKAODEHAKY
YU XOHAPOITUHY. |H EKLA BYIEKMCNOro rasy 3meHLuy-
Ba/sia akTUBHicTb AO pepMeHTy KaTasasn B cepegHboMy
B 1,9 pasy (p<0,001) nopiBHAHO 3 MOKA3HUKOM rpynu
KOHTPO/IbHA NATO/OriA, @ TAKOX 3 rpynamm KopekLii na-
Tosorii AnKNodpeHakom i XoHAPOITUHOM (Tabauus).

TaKMM YMHOM, HaMbiNblla AaHTUOKCMAAHTHA Aia npu
dbopmaniHoBoMy 3anasieHHi BuaABnanacb y rpynax VI
dopmaniH + xoHApoiTnH + CO, i y VIl popmanin + CO,.

TakoK Mpu Uil natonorii gocnigxKysann BNAMB Au-
KNopeHaKy, XOHAPOITUHY i iX KOombiHaLii 3 Byrnekuc-
JINM Fa30M Ha PO3BMTOK rineptepmii. BcTaHoBAEHO, WO
dopmaniHoBa Mozenb 3anasieHHA BUKAMKaNa 3HAYHY i
BiporiaHy rinepTepmito. 3acTtocyBaHHA AWKAOdeEHaKy
3HMXKYBANO TEMMEPATYPY B EKCNEePUMEHTAIbHUX LLYPiB
Ha 1,55°C (p<0,001) nopiBHAHO 3 KOHTPOILHOI MATO/O-
rieto. MpuM3Ha4YeHHA XOHAPOITUHY, XO4 i HE3HAYyHO, ane
BiporigHo 3anobirana po3BUTKY rinepTepmii B eKcnepum-
MeHTa/IbHUX LWypiB (p<0,05). JoaaBaHHA BYINEKNCAOrO
rasy Ao AnKNodeHaKy 3HUKYBANO PeKTasbHy Temnepa-
TYpY B AOCNiAHWX TBApWH Ha 1,7 °C (p<0,001) nopiBHAHO
3 rpynoto 3 yBegeHHAM dopmaniHy 6e3 Kopekuii. Kopek-
Uisi eKCNepyMMEHTabHOT naTosiorii XoHApoiThHOM i CO,
BipOriAHO 3HWMXKYBAJIO TiNepTepMmilo NOPIBHAHO 3i 3Ha-
YeHHAMM Y rpyni KOHTPOAbHA NATO/IOriA | NpPWU 3acTocy-
BaHHI nLe XOHAPOITUHY. 3aCTOCYBaHHA BYIEKMUCAOro
rasy TaKOX BipOriAHO 3HUIKYBANO PEKTa/bHY Temnepa-
TYpy MOPIBHAHO 3 KOHTPOJ/IbHOIO MATO/ONIED | MOPIBHA-
HO 3 TPynoto 3 yBEAEHHAM XOHAPOITUHY (PUCYHOK).

3MeHLWeHHA peKTanbHOI TemnepaTtypu B rpynax
MOMHa MoKasaTu HacTynHUM ymHom: V rpyna (dopma-
nin + auknoderak + CO,) < Ill (dopmanin + anknode-
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t°C ] PHOBATM OKUCHE MOLUKOAMKEHHA.

W IaraKTHi (KOHIPONGHEA IPYHA) | Haii6inbly  3HAYHA aHTUOKCH-

40 * AaHTHa ponb CO, in vivo nonsrae

B QopuaniH (KOHTPOIEHA B MOro 34aTHocTi cTabinizysatu

395 TBTOUIOTiR) KOMMJIEKC 3ani3o-TpaHcdepuH

39 # QOpMAiE — IFKIO(eHaK, 8 i uMm 3anobiraTi y4acTi LbOro

MT/ET KOMM/EKCY B iHiLitOBaHHA Bi/lb-

385 . HOpaguKanbHUX peakuin [13].
B Qopatanie — XOEAPOITHH, 3 .

18 mgzru HAp Bussnena AO gia CO, 3a ymos

3ananeHHsA niaTBEPAKYETb-

B Qopuanie+ OEENICGeHaK, 4 i i -

375 - » CcA nonepegHiMM AOCANIAXKEH

ar/xr + CO2 0.5 mn HAMM Y AKMX MOKasaHo, LWO €

37 = Qopuanis — XOHAPOITHE, 3 B33aEMO3B'A30K MiX Tepanieto

3655 ar/xr + CO2, 0,5 nm CO, Ta OKCUAATMBHUM CTPECOM

= Qopuanis - COZ, 0,5 Mn € neBHMI 3B’A30K. [MoKasaHo,

36 wo CO, Biairpae 3axucHy posb

PUCYHOK — BnAuB BYrNeKUCNOro rasy Ha peKTanbHy TemnepaTypy
npu cybnnaHTapHomy BBeAeHHi popmaniHy.
Npumitku: 1. * — p<0,05 y NOPiBHAHHI 3 KOHTPObHOO rpynoto; 2. ** — p<0,05 y NOPIBHAHHI 3 KOHTP-

y HeMnTpanisauii BiNIbHMX paau-
Kanis Ta NPUrHiYeHHi OKMCHOro
meTaboniamy [13]. HewopnasHe

onbHoto natonorieto; 3. # — p<0,05 y nopiBHAHHI 3 rpynoto dopmaniH+anuknodeHak; 4. ## — p<0,05 y ,u.ocni,u,»(eH HA NOKa3ano, Wo ,Cl,iﬂ

NOpPiBHAHHI 3 rpynoto dopmaniH + XOHAPOITUH; 5. N — KiNbKICTb TBApWH Yy rpyni.

Hak) < VII (dopmaniH + CO,) <VI (dopmaniH + xoHAPOI-
TMH + CO,) < IV (dopmaniH + XOHAPOITHH).

YHiBepCcaNbHUM MEXaHi3MOM, AKWIA Bifirpae Ka4o-
BY PO/ib Yy peanisalii 3Ha4yHOI KiibKOCTi bionoriyHmnx npo-
LeciB, € aKTMBALif BiNbHOPAAWKaNbHUX MPOLECIB, He
BMK/IIOYEHHAM € | B PO3BUTKY 3anasieHHA.

HaiBaxKnusiwmmm BioxXimiuHUMKM 3MiHAMU MpU Xi-
MiYHOMY yparKkeHHi popmManiHOM € HaKOMUYEHHA HeWn-
TpanbHUX NiNigiB, NOPYyLWeHHA aKTUBHOCTI (epMeHTIB
MembpaH eHAOoMNIa3MaTUYHOrO peTuKyntomy, bioeHep-
reTUYHMX NPOLLECIB B MITOXOHAPIAX, AncbanaHc ioHHOro
CKNagy KNIiTUH BHACNILOK MOLWKOAMKEHHA MEMBPaAHHUX
TPAHCMOPTHUX CUCTEM, 3MiHU OBMIHY BHYTPILLHbOKI-
TUHHUX MEeHeaKepiB, HAKONUYEHHA BiZIbHUX PagMKanis
Ta 3MiHK akTMBHOCTI AO depmeHTiB. BuaBneHi 3miHn
npouecis nepokcmaaLii Ta AO 3aXMCTY MOXHA NOACHUTH
ocobamBICTHO iHiLjaLii LMX NpoueciB Ta KOMMNEHCAaTOPHMU-
MW MOXMBOCTAMM 33 YMOB GOPManiHOBOro 3ananeH-
HA.

Y pesynbTati NnpoBeseHUX A0CNiAKeHb BCTaHOBMe-
Ha QHTMOKCMAAHTHA AiA BYINEKUC/IOro rasy npu 3ana-
NIeHHi, AKa nigrsepa)Kysanacb 3meHweHHAM TBK-AI i
HOPMaNi3aLieto aKTMBHOCTI KaTanasu. Li gaHi BKasyoTb
Ha Te, Wo iH eKuis CO, 3paTHa niaTpUmyBaTH KMNTUHHUIA
OKWCHO-BiAHOBHWUI 6anaHc i MOCUAIOBATU AKTUBHICTb
AO depmeHTiB 3@ yMOB OKMCHIOBaIbHOTO cTpecy. binbl
Toro, CO, moxe 3axuwwaty COL Bif NOWKOAKEHHS, BU-
K/IMKAHOTO NMepeKMCcoM BOAHHO, X04a Lie NpM3BOAUTb 0
YTBOPEHHA KapOOHATHUX PafMKaniB, AKi MOXKYTb NOLWWKU-

CO, mMOXe 3HWU3WTU piBEHb acu-
METPUYHOIO AMMETUNAPTIHIHY,
AKMI € MAapPKEPOM OKMC/OBaNbHOTO cTpecy [14].

3arasbHOBIAOMO, WO NepeTBOPEeHHA apaxifoHOBOT
KWUCNOTW Ha MpOCTariaHguHKU, 0cobnnMBO nNpocTariaH-
OWH E2, € BaXXNMBUM LUAAXOM LLEHTPasIbHOI reHepauii
NIUXOMaHKU. 3a oTpumaHummn pesynbtratamu CO, no-
Ka3aB 3HAYHWI XKAPO3HUXKYBA/NIbHUIA e(dEKT, WO MOXKe
CBiZYNTM NOPO Oro BNNB HA PiBEHb NPOCTArAHAMHIB,
30KpeMa LWAAXOM NPUTHIYEHHSA iX CUHTe3Yy.

KombiHyBaHHA BYIIEKMCAOrO rasy 3 XOHAPOITUHOM
BUABMANO 3HAYHY QAHTUOKCUAAHTHY aKTUBHICTb, LWO
CBiAYNNO NPO CUHEPriYHY HaNpPaBAEHICTb Aji uux 3aco-
6i8 ctocoBHO npouecis MOJ1, AO 3ax1cTy Ta Kopekuii ri-
neptepmii Ha T/1i 3ananeHHs.

BucHoBKM.

locTpa 3ananbHa peakuia BUKAMKaHa dopmasiHom
AKTMBYBana Npouecu nepokcuaal,ii Ta BUKAMKana rinep-
TepMmito.

MpodinakTnyHO-NiKyBaNbHE NigLWKipHE 3acTOCyBaH-
HA Byrnekucnoro rasy 0,5 mn i ioro KombiHauisa 3 XOH-
APOITUHOM 3 Mr/Kr edheKTMBHO KOPEKTyBaso MpoLecu
MON, AO 3axmncTy Ta rineptepmito.

MepcneKkTMBM NOAANBLUNX [OCNIAMKEHD.

B noganbumx AocnigX)eHHAX NAaHy€ETbCA BCTAHOBU-
TU BMN/IMB BYIJIEKUCIOTO rasy, AMKA0dEHaKy, XOHAPOITH-
HY Ta iX KOMbiHaLii Ha ANMHaMiKy 3MiH 06’emy lanku Ta
PO3BMTOK 60/1bOBOT peakLii Npy 3ananeHHi BUKAUKAHO-
my popmaniHom.
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DOCNIOKEHHA AHTUOKCUAAHTHOT AKTUBHOCTI BYIJIEKUCNIOTO TA3Y HA MOZE/I FOCTPOI 3ANA/IbHOT
PEAKLLIT

LTpo6ns B. B., /lyueHko P. B.

Pestome. Bcmyn. OgHieto 3 OCHOBHMX MPUUKNH iHBaniam3auii npauesaaTHoro HaceneHHsa € octeoapTtput (OA). B
OCHOBI NporpecyBaHHA LbOro 3aXBOPIOBAHHSA € 3aMasieHHs i 6inb. MNepekncHe okncHeHHA ainiais (MOJ) € ogHieto 3
NPOBIAHMX TAHOK PO3BUTKY 3ananeHHsA. ToMy peyoBMHM, WO MOr0 KOPErytTb, MOXYTb PO3MIAAATUCA AK Nepcrnek-
TUBHI 3ac06M AN1A NiKyBaHHA Ta NnonepeaxeHHA nporpecysaHHs OA.

Mema. BCTaHOBUTM HAABHICTb aHTMOKCUAAHTHOI Aii BYT1E€KMCNOro rasy Ha Mogeni 3anaibHoi peakLii BUKAMKaHOT
dopmaniHom.

06’ekm i MemoOu docnioxeHHA. B ekcnepumeHTax Ha binunx wypax (n=56) ob6ox ctateit Ha mogeni GopmaniHo-
BOrO 3ananeHHs. Y AKocTi ¢pororeHy BMKopucToByBaan popmanid 2,5% 0,1 ma, akuit ysoamam cybnnaHtapHo. Bu-
BYa/IN HAABHICTb aHTUOKCHAAHTHOI Al y Byrnekucnoro rasy (0,5 mn), auknodeHaky (4 mr/Kr), XoHAPOITUHY (3 mr/Kr)
Ta y KOMbiHaLii 3 ByrneKMCAMM ra3om, 3a BNIMBOM Ha BMICT TEK-ATT, akTUBHICTb aHTMOKCUAAHTHUX (AQ) pepmeHTis,
Katanasu i (CO/l) y KpoBi eKCnepMMeHTaIbHUX TBAPMH. 32 LUMX YMOB BUMIPHOBaIN €NeKTPOHHUM rPalyCHUKOM PeK-
Ta/NbHy TemnepaTypy Yepes 5 rogmH Bif, NoYaTKy eKCnepumeHTy.

Pe3ynibmamu. 3ananeHHsa, cnpuynHeHe GbopmaniHoOM, NopyLIyBasio NPOLLECH NepoKcKaaLil B KPoBi, Wo nNpons-
nanocb BiporigHum 36inbweHHAM TEK-AT i akTMBHOCTI KaTa/lasu, a TaKOX po3BMBaiach rineptepmis. uknodeHak,
oro KombiHaLia 3 BYrNeKMC/IMM ra3om i XOHAPOITUH BiporigHO He BAnBanu Ha npouecu MNOJT i aHTUOKCMAAHTHOrO
(AO) 3axmCTy B KpPOBI Ha T/i 3anNafeHHs, CNpUYnHEHoro popmaniHom. Byrnekncamii ras i ioro KombiHaLia 3 XoH4pOoi-
TUHOM BiporigHo 3meHwyBanu BmicT TEK-AI i akTMBHICTb KaTanasm y KPOBi, @ TAaKOX Nopas 3 AnKIodpeHaKom, Kope-
ryBa/siv rinepTepmiyHy peakLito y LLypiB 32 yMOB eKcnepumeHTasibHOi natonorii. OTKe, Halibinblwa aHTMOKCUAAHTHA
Ais npu dopmaniHoBOMY 3anasieHHi BUABAsAAACh Y rpynax GopmarniH + XOHAPOITUH + BYr/IeKUCAKI ras i y dopmanin
+ BYI/IEKUC/INM ra3.

BucHogKu. NMpodinakTMUYHO-NiKyBaibHE 3aCTOCYBaHHA BYIIEKUCIOrO rasy, abo y KombiHaLyji 3 XOHAPOITUHOM, BU-
Asnano AO gito, 3meHwyBano BMicT TBK-Al i akTUBHICTb KaTaslasn Ha MOAeNi rOCTPOro 3ananeHHA, BUKIMKAHOTO
dopmaniHom.

Kniouosi cnosa: kapbokcutepanis, CO,, dopmaniHoBa mofenb 3ananeHHs, NepekucHe OKUCHEHHA niniais, dep-
MEHTM aHTUOKCUAAHTHOIO 3aXUCTY, FinepTepmis.

STUDY OF ANTIOXIDANT ACTIVITY OF CARBON DIOXIDE GAS ON THE MODEL OF THE ACUTE INFLAMMATORY
REACTION

Shtroblia V. V., Lutsenko R. V.

Abstract. Introduction. Osteoarthritis (OA) is one of the main causes of disability in the working population. The
basis of the progression of this disease is inflammation and pain. Peroxidation of lipids (LPO) is one of the leading
links in the development of inflammation. Therefore, substances that correct it can be considered as promising
means for the treatment and prevention of OA progression.

Goal. To establish the presence of the antioxidant effect of carbon dioxide on the model of the inflammatory
reaction caused by formalin.

Materials and methods. In experiments on white rats (n=56) of both sexes on the model of formalin inflammation.
Formalin 2.5% 0.1 ml was used as a phlogogen, which was administered subplantarly. They studied the presence
of antioxidant activity in carbon dioxide (0.5 ml), diclofenac (4 mg/kg), chondroitin (3 mg/kg) and in combination
with carbon dioxide, according to the effect on the content of TBC-active products, the activity of antioxidant (AO)
enzymes catalase and (SOD) in the blood of experimental animals. Under these conditions, the rectal temperature
was measured with an electronic thermometer 5 hours after the start of the experiment.

Results. The inflammation caused by formalin disturbed the peroxidation processes in the blood, which was
manifested by a probable increase in TBC- active products and catalase activity, and hyperthermia developed.
Diclofenac, its combination with carbon dioxide and chondroitin probably did not influence the processes of LPO
and antioxidant (AQO) protection in the blood against the background of formalin-induced inflammation. Carbon
dioxide and its combination with chondroitin probably reduced the content of TBC- active products and the activity
of catalase in the blood, and together with diclofenac, corrected the hyperthermic reaction in rats under the
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conditions of experimental pathology. Therefore, the greatest antioxidant effect in formalin inflammation was found
in the formalin + chondroitin + carbon dioxide and formalin + carbon dioxide groups.

Conclusions. Prophylactic and therapeutic use of carbon dioxide, or in combination with chondroitin, showed
an AO effect, reduced the content of TBC- active products and catalase activity in the model of acute inflammation
caused by formalin.

Key words: carboxytherapy, CO,, formalin model of inflammation, lipid peroxidation, enzymes of antioxidant
protection, hyperthermia.
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