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Intoxication rats of tobacco smoke was simulateseialed chamber by burning 6 cigarettes (within@gs). 24 and 72
hours before the end of the experiment, animalsevimjected with sodium nitrite at the dose of 45/kggbody weight,
enterosorbent Carboline at the dose of 400 mg/kii(w30 days). Increase in the content of met- @artboxyhemoglobin in rats’
blood of all age groups during the experiment waed. Immature rats were the most sensitive to lsimeous toxicant damage.
The blood serum of affected old rats showed thedggcontent of C-reactive protein (3.3 times highan the normal). Carboline
had most effect on this index at the end of thdystin blood serum of affected rats in all age gshift in the cytokine balance
towards pro-inflammatory processes was observedte@se in the content of interleukin-6 and decreéasmterleukin-4).
Enterosorbent had the most effect on the cytokatartze in mature rats.

Key words: nitrite-tobacco intoxication, meth- and carboxylegihobin, cytokines, C-reactive protein

The work is a fragment of the research project ‘@iemical mechanisms of metabolic disorders underctnditions
of administering toxicants of different genesigats registration No. 0115U003359.

Smoking is a socio-economic phenomenon and onkeointportant health problems in Ukraine
and around the world, as it is available to evedyband is therefore widespread. The spread of smgoki
in Ukraine is a significant threat to public healte cause of disability and pre-terminal deajhAstive
and passive tobacco smoking can cause the formaftimany active forms of oxygen - hydrogen peroxide
epoxides, nitrogen oxide (NO), nitrogen dioxidesga@nitrite (ONOO-). The latter activate the proges
of free radical oxidation in the body. Exposurecigarette smoke is known to activate circulating
immunocytes in the lungs, which then release pflasimmatory cytokines. Cytokines are formed by altmos
all cells of the body for intercellular interacti@md regulation of biochemical processes in the[8gl
Important role in the pathogenesis of toxic lesionthe body is given to the imbalance of cytokines

A significant environmental and medical-biologipabblem in the agro-industrial regions of Ukraine
is the combined effect on the human and animal lddlyorganic nitro compounds, which is accompanied
by cases of nitrate-nitrite intoxication. Under thituence of sodium nitrite, the first link in tipathogenesis
is hemoglobin. The effect of sodium nitrite is nfagied primarily in the oxidation of oxyhemoglohm
methemoglobin (MetHb) and a sharp increase inrttemsity of free radical reactions [4].

Due to the summation of environmental risk factarshronic inflammatory process can occur, in
which all organs and tissues are involved.

The growing number of diseases and pathologicalitions, where a significant role is played by
disorders of oxidative processes, immune and inflatory responses, causes the emergence and
deepening of endogenous intoxication manifestations

The way out of this situation can be the widestsgals and at the same time careful involvement
of enterosorbents in treatment and prevention mieastAmong the significant number of sorbents
currently used in clinical practice, a significgghédce belongs to the “Carboline” drug. It is anrgemnic,
multifunctional enterosorbent based on tissue carfiloer, which exhibits pronounced sorption and
detoxification properties [1].

The purpose of this work was to study the content of hemogiaterivatives and cytokine balance
in rats of different ages with tobacco nitrite iitation after enterosorption.

Materials and methods.The experiments were performed on white outbrea mab, which were
kept on the standard diet of the vivarium of Teihdlational Medical University. Rats are dividedan
three age categories: the first - immature witlodybweight of 60-80 g, the second - mature witlodyb
weight of 180-200 g, the third - old rats with algaveight of 300-320 g. Each age group consistdd/of
subgroups - intact control and research group.ratseof the experimental groups were exposed @cizi
smoke for 45 days. Experimental animals were dividéo 4 more groups. One of them was administered
sodium nitrite at the dose of 45 mg/kg body wei@hth before the end of the experiment, the othexr wa
administered sodium nitrite 72 h before euthand3s more groups after being damaged with the both
toxicants were intragastrically administered Carknterosorbent at the dose of 400 mg/kg bodghtei
for 30 days (starting from the 15th day of tobasoaoke intoxication and daily until the end of the
experiment) [1]. The model of chronic exposure dbaicco smoke was implemented using a airtight
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chamber with a capacity of 30 liters, which peredtto fumigate the animals in free behavior. Tobacc
smoke from the burning of 6 Prima Silver (Blue)arigites (containing 0.6 mg of nicotine and 8 mgaof
was delivered into the chamber through openingsrdtvere simultaneously 6 animals in the chamlyer fo
6 minutes. Animals of the control group were alsptkn the airtight chamber for 6 minutes, but weoe
exposed to tobacco smoke [9]. 45 days after thetoofstobacco smoke, exposure, the animals were
sacrificed by euthanasia under thiopental anesthesi

In our study we used the general principles of ahiexperiments, consistent with the provisions
of the European Convention for the Protection oftdarate Animals Used for Experimental and Other
Scientific Purposes [11].

Blood and serum were sampled for the study. Theecdrof methemoglobin (MetHb) in the
reaction with acetone cyanhydrin [7] and carboxybeglobin (HbCO) in the reaction with potassium
hexacyanoferrate (Ill) was determined in the blfJdEnzyme-linked immunosorbent assay was used to
determine the level of proinflammatory cytokinetemeukin 6 (IL-6) [8] and anti-inflammatory -
interleukin 4 (IL-4) [13]. The concentration of #e cytokines in the serum of peripheral blood was
assessed by solid-phase enzyme-linked immunosoassay with the RT-2100C immunoassay analyser.
Test systems and control sera IL-6 and IL-4 produbg the manufacturer (Russia) were used in
compliance with the relevant protocols to the sgstems. To determine the concentration of cytakihe
ULAB-108UA spectrophotometer was used, the wavelebging 450 nm. The concentration of cytokines
studied according to the calibration curve of thepective standards was expressed in picogranismer
of blood serum (pg/ml). The content of C-reactivetpin (C-RP) was determined by the turbidimetric
method, the principle of which is the appearanceturbidity due to the formation of insoluble
immunocomplexes antigen-antibody (latex agglutoratieaction). The intensity of the turbid solutions
formation is recorded at 340 nm [10].

Statistical processing of the obtained data wafpaed using the program “STATISTICA 6.0”
using the ANOVA parametric criterion and nonparainéd/ilcoxon test for related samples. The changes
were considered reliable atg.05 [6].

Results of the study and their discussionit is known that nitrate-containing compounds, as
strong oxidants, have an effect on hematologicabhmpaters, converting bivalent heme ferrum into
trivalent, forming a pathological form of hemoglobi methemoglobin (MetHb) or hemoglobin, which is
unable to reverse the addition of oxygen, whichihierr causes hypoxia and is the main marker of the
intoxication severity with nitrogen-containing cooymds [4].

Prolonged smoking changes the oxygen balance obltwd and the utilization of oxygen by
tissues. Carbon monoxide blocks myoglobin and imspaixygen transport to mitochondria. The
concentration of methemoglobin (HbCO) in the blagrdws, which contributes to the development of
acute circulatory failure of muscle tissue, tisbypoxia, damage to vascular cells and increassigaf
atherosclerotic changes in blood vessels of athdtars [5].

Study on the content of MetHb in the blood of &ftected by sodium nitrite against the background
of tobacco intoxication, showed its increase iragk groups during the experiment. After the damtie
the both toxicants, the most sensitive were imneatats, in which this index increased sharply aad the

highest by the end of the experiment — by 3.3 timgker compared to the control animals (tabIeTl o1
apble

Content of methemoglobin and carboxyhemoglobin (g/in the blood of different ages rats affected
by sodium nitrite against the background of tobaccantoxication, and after the use of Carboline
enterosorbent (M £ m; n = 6)

Groups of experimental animals
Term of study, day/hours Immature rats | Mature rats | Senile rats
Methemoglobin
Control rats 1.53+0.14 1.50+0.15 1.41+0.07
45 day of TS+24 hours SN 4.53+0.15* 3.64+0.09* 3MB1*
45 day of TS+24 hours SN +Carboline 3.64+0.09** 3.37+0.09 3.49+0.06**
45 day of TS+72 hours SN 5.02+0.18* 4.01+0.20* 4007
45 day of TS+72 hours SN +Carboline 3.85+0.15** 3.55+0.12 3.64+0.09
Carboxyhemoglobin

Control rats 0.0148+0.0012 0.0207+0.0016 0.01883070
45 day of TS+24 hours SN 0.0428+0.0040* 0.0328+0.0028* 0.0408+0.0026*
45 day of TS+24 hours SN +Carboline 0.0402+0.0029 0.0293+0.0025 0.0358+0.0028
45 day of TS+72 hours SN 0.0448+0.0038* 0.0311+0.0022* 0.0437+0.0035*
45 day of TS+72 hours SN +Carboline 0.0387+0.0019 0.0273+0.0022 0.0391+0.0032

Note: * - reliable changes between control anddaxiimals; ** - reliable changes between affecttd and rats receiving carboline;
TS - tobacco smoke; SN - sodium nitrite.

181



| SSN 2079-8334. Csim meouyunu ma odionozii. 2020. No 2 (72)

During this term of the study, the content of Metidtithe blood of mature rats increased by 2.7
times, in senile rats - by 2.6 times, comparedhélével of control animals.

After the use of Carboline, the content of MetHHlie blood of immature animals decreased by
76%. Carboline had a similar effect on the proacdsmethemoglobin formation in the groups of mature
and senile rats.

One more index that characterizes the pathologltahges in the body of animals after exposure
to tobacco smoke and contributes to the deepetiihgpmxia is carboxyhemoglobin. Carbonyl, or carbon
monoxide contained in tobacco smoke, has the wMitit bind the respiratory pigment of blood -
hemoglobin. The resulting carboxyhemoglobin is alole to carry oxygen; as a result, tissue respinati
processes are impaired [2].

By the end of the experiment, the HbCO contenthaktiood of immature rats (under the action of
the both toxicants) has increased the most - iny@sthigher than the normal, in mature rats- bytiings
and in the senile - by 2.3 times higher than tkellef animals in the control group.

When Carboline was used for 30 days, a tendendgdcease the carboxyhemoglobin content in
the affected rats was observed, but no reliablagdmwere observed in any study period in all agegs
of animals.

Therefore, the results obtained permit to note tixatmost sensitive to the simultaneous damage
by sodium nitrite and tobacco smoke are immatuts, lia which the content of methemoglobin and
carboxyhemoglobin after the exposure is the highidst Carboline enterosorbent used by us selegtivel
had a positive effect on these indices in ratsiftérnt age groups.

The key mechanism for the development of lung diseés inflammation, which occurs under the
influence of various non-specific stimuli (tobacsmoke, air pollutants, etc.). Pulmonary inflammatio
mediated by the accumulation of various cells (rogaltils, macrophages), is accompanied by oxidative
stress, which supports inflammation [3].

The study of C-protein content is one of the masteptable markers of early diagnosis and
monitoring of inflammatory disease [3]. C-RP isepnesentative of several functional groups: metsato
transport proteins, immunomodulators. It is a hyghénsitive but nonspecific acute phase index ithat
produced in response to most forms of tissue daniafgetion, or inflammation.

We have studuied the content of C-RP in the bl@pdrs of rats in different age groups affected by
sodium nitrite against the background of tobactm«cation. The highest content of this index wesstered
in the blood serum of senile rats, in which byehd of the experiment it increased by 3.3 times ().
mintact W45 TI+24hours SN 45TI+24hours SN+carboline ®45TI+72hours SN m45TI+72hours SN+carboline From the data presented In flg 1 It
400 can be seen that throughout the
experiment, the content of C-RP
increased. Carboline was effective at the

250 7 I i * L ! late stages of the study (under its
200 I T influence, the content of C-RP reliably
150 decreased in this group of animals).
100 Similar changes in the C-RP content were
* observed in the blood serum of immature
0

immature mature senile and mature rats after the induced damage
Fig.1. Content of C-reactive protein in the blomausn of rats at different and carboline administration. More

ages under conditions of nitrite-tobacco intoximatiand after the use of resistant to such changes were mature
Carboline,%.

Note: * - reliable changes between control anddami affected animals; ** rats, in which this index increased the
- reliable changes between affected rats and eatsiving carboline. least after the damage.

It is known that the synthesis and secretion of ZtBkes place in the liver and is regulated by
proinflammatory cytokines, primarily by IL-6, but éan be produced by macrophages, lymphocytes. It
should be noted that the peak concentration of CeRiPelates with the maximum increase in the
concentration of IL-6 [12].

Based on the above, it was advisable to studyyttokine balance in smoke-toxicated and sodium
nitrite-affected rats of different ages. Damageatd with sodium nitrite against the background®{day
intoxication of TS led to an increase in the cohtrproinflammatory cytokine IL-6 in the blood sen
of rats in all experimental groups (table 2).

The highest content of IL-6 was observed in theseof immature rats, which increased by 4.6
times at the end of the experiment. By the endhef éxperiment, after the damage induced by both
toxicants, the content of proinflammatory cytokinéhe blood serum of mature rats increased byildiés,
in the senile - by 2.6 times compared to the intactrol group.

%
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Table 2

Content of pro-inflammatory IL-6 and anti-inflammat ory IL-4 (pg/l) in the blood serum
of rats at different ages affected by sodium nitri¢ against the background of tobacco intoxication,
and after the use of Carboline enterosorbent (M = mn = 6)

Groups of experimental animals
Term of study, day/hours Immature rats | Mature rats | Senile rats
proinflammatory IL-6
Control rats 1.91+0.28 3.00+0.30 4.14+0.17
45 day of TS+24 hours SN 7.74+0.35* 9.35+0.32* |m21*
45 day of TS+24 hours SN +Carboline 6.96+0.20 80773 9.88+0.29**
45 day of TS+72 hours SN 8.87+0.21* 10.50+0.26* 90a0.31*
45 day of TS+72 hours SN +Carboline 7.89+0.34 80923** 9.11+0.23**
anti-inflammatory IL-4
Control rats 1.98+0.04 1.45+0.03 1.36+0.02
45 day of TS+24 hours SN 1.13+0.04* 1.02+0.03* @m03*
45 day of TS+24 hours SN +Carboline 1.14+0.02 10033 0.96+0.04
45 day of TS+72 hours SN 0.90+0.02* 0.85+0.03* @2+
45 day of TS+72 hours SN +Carboline 0.96+0.02 000B4** 0.77+0.03

Note: * - reliable changes between control anddatdd animals; ** - reliable changes between aéiécats and rats receiving carboline.

Efficacy of Carboline used was manifested mainlyhi@ groups of mature and senile rats, in the
blood serum of which by the end of the experimbatdontent of IL-6 reliably decreased<|0.05).

The basis for the development of the inflammatancpss is the launch of the cytokine cascade,
which includes, on the one hand, pro-inflammatoytokines, on the other hand - anti-inflammatory
mediators. The balance between the two opposiiedgted groups of cytokines, mainly. determines the
nature of the course and outcome of the diseasé.Has been shown to have a potent anti-inflammator
effect and plays a key role in the inflammatorypmsse, as well as reducing the inflammatory fumtio
of monocytes and macrophages.

We studied the content of IL-4 in the blood serumats affected by sodium nitrite against the
background of tobacco intoxication, and the eftédhe Carboline enterosorbent drug (table 2).

By the end of the study, the content of anti-inflaatory cytokine was most pronounced in the
blood serum of immature rats - by 2.2 times, winlemature and senile rats - by 1.7 and 1.8 times,
respectively (compared to the control).

Carboline did not show a positive effect on thidgar in the groups of immature and senile animals.
In the group of matuere rats, the content of lir4hie blood serum reliably increased@®5).

Oxidative stress and accumulation of toxic prodwétexogenous and endogenous origin in the
body of affected rats, which we had found befagd,tb the development of inflammatory processels wit
their deepening depending on the age of the anifibls is confirmed by an imbalance of pro- and-ant
inflammatory cytokines and an increase of the aphtese protein - C-reactive protein in the bloadise

Our data are consistent with the literature [13jjols shows that smokers have an impairment of
the hemoglobin transport function in the blood, angarticular, an increase in oxygen-inactive ferofi
hemoglobin, particularly ligands such as methemuigloand sulfhemoglobin. In addition, nitrate-
containing compounds, as strong oxidants, have flatteon hematological parameters, forming a
pathological form of hemoglobin - methemoglobin][18ome authors attribute a significant role in the
development of metabolic disorders under the imftgeof cigarette smoke to carbon monoxide and
oxidizing gases. Carbon monoxide reduces the tahsi oxygen in the blood and its availability ttee
myocardium by increasing the level of carboxyherabil in the blood [5], which is consistent with the
observed increase in meth- and carboxyhemoglobiteruthe conditions of rats’ damage with sodium
nitrite against tobacco intoxication.

There is evidence suggesting that tobacco smokea#se inflammation, in particular through the
induction of pro-inflammatory cytokines. Proinflaratory cytokines are produced mainly by activated
macrophages and are involved in the regulatiomftdrinmatory reactions [15]. The observed increase i
the content of interleukin-6 and decrease in thaesd of interleukin-4 under the conditions of imétr
tobacco intoxication confirms the literature data the imbalance in the content of pro- and anti-
inflammatory cytokines in smokers.

Among the biomarkers that reflect changes in infteation, acute phase proteins that appear in
blood plasma 4-6 hours after tissue damage by waffactors, including C-reactive protein, are adajr
importance [10]. We noted a reliable increase ig itthdex in the blood serum of rats in our experitme
which was more pronounced in senile animals.

The use of Carboline enterosorbent was effectivaitirite-tobacco intoxication, which, in our
opinion, indirectly affected the hematological paeters and led to the suppression of inflammatory
activity in the toxicated body.
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1. Simultaneous damage to rats induced with sodiitrite and tobacco smoke leads to the
activation of free radical processes, as indicatethe increased content of methemoglobin in tl@dbl
of rats at all ages. Along with this, there is mcrease in carboxyhemoglobin in animals of diffeeeges.
Immature rats were the most sensitive to toxicamtsnature rats were sensitive to the effects of the
Carboline enterosorbent (probably, the methemoglobntent decreased, which is a consequence of the
free radical process activation after the damage).

2. Under the conditions of nitrite-tobacco intoxioa in the blood serum probably the content of
C-reactive protein increased, which was most praned in senile animals. In addition, there wasiti sh
in the balance between cytokines towards pro-inflatory processes, as indicated by an increasesin th
content of pro-inflammatory interleukin and a dem®in the content of anti-inflammatory interleu&iter
the damage. Carboline was effective in influendgeactive protein content in immature and serits, r
probably reducing it at the end of the study. Irnturarats, enterosorbent led to a probable resboraf
serum cytokine imbalance after intoxication withtbtoxicants.

3. The obtained results confirmed the possibilitinoluding Carboline enterosorbent in complex
treatment regimens for intoxications caused by éb@insompounds, as well as by smoking.
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PO3BUTOK OKHCHOI'O CTPECY

TA 3ATTAJIBHUX MPOLECIB B OPTAHI3MI LIIYPIB
3A YMOB HITPUTHO-TIOTIOHOBO{
THTOKCHUKAIIIT TA ITICJISA 3ACTOCYBAHHS
EHTEPOCOPBIII
Juxauskmii I1L.T., @ipa JI.C., IBanyca LB.

VpaxeHHS TIOTIOHOBHM JIMMOM MOJICTIOBAIH Y
repMeTHYHii Kamepi Bin ropiHHs 6 curaper mpotsrom 6 xB
(45 nuiB). 3a 24 ta 72 ron 10 3aKiHYCHHS CKCIEPUMEHTY
TBapUHAM BBOJMIJIM HATPiIO HITPUT y 1031 45Mr/kr MacH Tina,
enrepocopbent KapGomnaiin - y n03i 400 mr/kr (30 awiB)
Binmiueno 301IBLICHHS BMICTY MeT- Ta
KapOOKcHTeMorno0iHy y KpoBi IIypiB yciX BIKOBHX Tpym
BIIPOIOBXK  EKCIIepUMEHTy. HaiOinpm  9yTnuBEMH 110

PA3BUTHUE OKUCJIUTEJBHOI'O CTPECCA
1 BOCHTAJIMTEJIBHBIX TIPOLIECCOB
B OPTAHU3ME KPBIC B YCJIOBUSIX HUTPUTHO-
TABAYHOM MHTOKCHKAIIUH U ITOCJIE
NMPUMEHEHMUSA SQHTEPOCOPBIIUU
JInxaukwmii IL.T., ®upa JI.C., UBanyca U.b.
VHTOKCHKAIMIO KPBIC TAOAYHBIM JEIMOM MOJIEITHPOBAIIH
B repMeTHYHOI Kamepe ot ropenus 6 curaper (45 nueit). 3a 24
U 72 4 0O OKOHYAHUSI MHTOKCHKAI[MM JXUBOTHBIM BBOIWIN
HATPHsI HUTPUT B 03¢ 45 Mr / KT Macchl Tena, SHTEpOCOPOEHT
Kap6omaitn — B mo3e 400 mr / xr (30 amHeit). OrmedeHO
YBETUUCHHE COJCPKAHUS MET- U KapOOKCHIeMOriIoOWHa B
KPOBH KpBIC BCEX BO3DACTHBIX TPYII Ha IMPOTSHKCHHU
9KCHEPUMEHTA. HaubGonee 4yBCTBUTEIbHBIMU K
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OJTHOYACHOTO YPA)XEHHS TOKCHKAaHTaMH € CTaTeBOHE3piNi
mypu.. HaiiBummit  Bmict  C-peakTHBHOro  HpOTeiHY
3apeECTPOBAHO y CHUPOBATLi KPOBI LIypiB CTApeyoro BiKy, Y
sKkuX BiH migBummBes B 3,3 pasa. KapOonaitH BuUsiBUBCS
e(peKTHBHUM B OCTaHHI TEPMiHM JOCHiKeHHA. [licms
YpaKeHHsI CHOCTepiraBcs 3CyB OanaHCy MiK IIUTOKIHAMH B
CTOpOHY IpO3allajibHUX MpOLECiB, Ha M0 BKa3yBaJo
MBUILEHHS BMICTY MPO3alajbHOrO Ta 3HIKCHHS BMICTY
MIPOTHU3AIIAILHOTO IHTEpJIeHKiHy. Y CTaTeBO3pUIMX IIypiB
CHTEPOCOPOCHT TMPH3BIB 0 BIPOTIAHOIO BiIHOBICHHS
JqucOanaHcy IUTOKIHIB Y CHPOBATII KPOBI MiCHIsl ypaXKeHHsI.

KurouoBi cjioBa: HaTpilo HITPUT, TIOTIOHOBHH 1M,
METTreMOrao0iH, KapOOKCHUreMoriodOiH, 1mmrokiau, C-
peaKkTUBHUM NPOTEiH

OJHOBPEMCHHOMY  IOP@)XEHHI0  TOKCHKAaHTAaMH  OBUIH
HETI0JI0BO3peJIble KPBICH. B CHIBOPOTKE KPOBH MOPaXKEHHBIX
CTapbIX KPBIC OTMEYEHO Hambosee BBICOKOE conepkaHue C-
peaktuBHOro nporernHa (B 3,3 pasa Boiuie HopMbl). KapGoaiin
okazan 3((eKTHBHOE BIMSHHE Ha 3TOT MOKa3aTelb B KOHIE
HcceoBaHusi. B CHIBOPOTKE KPOBH IOPAKEHHBIX KPBIC BCEX
BO3PaCTHBIX IPYII HAOIIOAANICS CABUT HUTOKHHOBOTO OanaHca
B CTOPOHY IIPOBOCHAIUTENIBHBIX MPOLECCOB (IIOBBILICHHE
COZICpKaHHsl MHTEPIICHKHHA-6 U CHU)KCHHE MHTEpIeHKuHa-4).
Hawubonee >dpexTuBHOE BIMSHUE OKa3ajl HTEPOCOPOEHT Ha
LIMTOKMHOBBIN OalaHC y MOJIOBO3PEIIbIX KPBIC.
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The study is devoted to identifying the featuredreé radical processes changes in skin homogefidte rats with
diabetes mellitus, after using different methodswfgical wounds closing. Analysis of the resultggests that the use of skin
glue significantly reduces the intensity of theefradical oxidation course in the cells of scaskih tissues in animals with
simulated diabetes mellitus compared to the apicaf nodal sutures to the wound under similarditions.

Key words: free radical oxidation, oxidative stress, abnorstalr.
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Diabetes mellitus (DM) is considered to be onehefrmost important non-communicable diseases
worldwide and is also one of the global health lemgles of the 21st century [3]. It ranks fourth agthe
major causes of death in developed countries [15].

In 2017, 1,270,929 cases of diabetes were registartlkraine. Today, almost 50% of diabetes
cases are undiagnosed. Development of late cortiphisdeads to a significant reduction in qualifyife,
reducing its duration by 10-30%, disability, incsed mortality of patients by 2-3 times and siguific
budget expenditures for their treatment. The nunalb@atients with diabetes mellitus is increasiygb
7% annually. Such indices indicate a non-infectiepisiemic of diabetes.

Wound healing is a coordinated process that gaesigh certain stages with different types of
cells and their waste products participating, whiediulate the healing process. It is proved thatients
with DM there is the wound healing process disqrdet not all features of this process in diabatelitus
are completely understood.

At the same time, the quality and structure ofrtfaerial, the chemical composition of the suture
material effect the reaction of tissues to thetiraduction, as well as the final result of the apien. Free
radical oxidation (FRO) is an important biochemicahversion process of lipids, proteins, nucleiclgc
and other compounds under the action of free régjiaad peroxide oxidation of lipids (LPO) and jgios
is one of the further consequences [2, 13]. Asi@ges of the FRO, due to the interaction of feetcals
and biological macromolecules, numerous intermediptoducts are formed. Such peroxidation
compounds, in their excess, are characterized dayopinced cytotoxic activity. As a result, the pssms
of energy production in the cell are suppressed simthesis of proteins and nucleic acids is disaip
which in its turn leads to the formation of pathgital scar tissue.

The purpose of the study to identify the features of free cadliprocesses changes in the skin
homogenate of rats in different ways of surgicalnas closing, in the conditions of diabetes malitu

Materials and methods.An experiment was performed on 60 adult malewestighing 240-280
g. The rats were simulated diabetes mellitus byap#ritoneal administration of streptozotocin
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