KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

DOI 10.29254/2077-4214-2024-1-172-209-215
UDC616.211-092.11
Netyukhailo L. G., Avetikov D. S., Hasiuk Yu. A.

EFFECT OF QUERCETIN ON LIPID PEROXIDATION STATE IN EXPERIMENTAL CHEMICAL

RHINITIS CAUSED BY ALKALINE BURN
Poltava State Medical University (Poltava, Ukraine)
liluan07 @gmail.com

Treating inflammatory diseases of the nasal mucosa, particularly rhinitis, is one of the most pressing issues in
medlicine. Rhinitis is usually infectious and often seen in influenza and respiratory viral infections. This pathology can
lead to dangerous complications, such as inflammation of the nasal cavity and paranasal sinuses, meningoencepha-
litis, brain abscess, and others. It is well known that inflammation is the basis for developing rhinitis. Inflammation
involves several complex molecular reactions aimed at tissue repair and the fight against harmful factors.

A significant amount of scientific research has been conducted to investigate the potential of antioxidants to
prevent diseases that occur in the context of inflammation. However, the results have led to considerable uncertainty
about the impact of antioxidants on inflammation. This prompted the need to study this issue as part of our work.
In view of the above, there is a need to conduct studies using quercitin as a potential antioxidant agent. It will allow
us to determine the effect of antioxidant properties on the course of the disease, particularly on the development of
rhinitis. Quercitin, due to its antioxidant properties, protects the body from free radical damage and may be useful
in treating various diseases.

This study aimed to investigate the effect of quercetin on lipid peroxidation (LPO) during experimental chemical
rhinitis. Chemical rhinitis was induced using a wet swab moistened with a 40% caustic soda solution inserted into
each nostril. The drug is a bioflavianoid with the active ingredient quercetin. Assessment of the state of lipid per-
oxidation in the blood was performed by the following indicators: the content of diene conjugates (DC) - the initial
products of lipid peroxidation, TBA-reagents. Indicators were studied in blood serum on the third and fourteenth

days of the experiment.
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Connection of the publication with the planned
research work.

The publication is a fragment of the initiative
research research work of the Department of
Otorhinolaryngology and Ophthalmology of Poltava
State Medical University, «Rehabilitation of patients
after functional endoscopic rhinosinus surgery» (state
registration number 0120U104016) and the Department
of Biological and Bioorganic Chemistry «Biochemical and
pathophysiological mechanisms of damage to internal
organs in burn disease» (state registration number
0111U005142) and «General patterns of pathological
changes in experimental burn disease and development
of methods of its correction» (state registration number
0119U102850).

Introduction.

One of medicine’s most pressing problems is
treating inflammatory diseases of the nasal mucosa,
particularly rhinitis. Rhinitis is typically of infectious
origin and is quite common in influenza and respiratory
viral infections. It can cause dangerous complications,
such as inflammation of the nasal cavity and paranasal
sinuses, meningoencephalitis, brain abscess, and others
[1-7].

It is known that inflammation is the basis for the
development of rhinitis. Inflammation involves a large
number of branched reactions at the molecular level
that are designed to repair tissue [1, 2, 8-11].

Numerous studies have investigated the potential
of antioxidants to prevent diseases that occur in the
context of inflammation. However, the results have
led to considerable uncertainty about the effect
of antioxidants on the course of inflammation. It
necessitated the study of this issue in our work [8-13].
Given the above, conducting a study using quercetin

as a potential antioxidant agent became necessary. It
will help establish the effect of antioxidant properties
on the course of the disease, particularly on the course
of rhinitis. Due to its antioxidant properties, it protects
the body from free radical damage and helps treat many
diseases.

The aim of the study.

To investigate the effect of quercetin on lipid
peroxidation (LPO) in experimental chemical rhinitis
caused by alkaline burn.

Object and research methods.

The experiments were performed on 49 male rats
weighing 180-220 g. Chemical rhinitis was induced
by inserting a wet swab soaked in a 40% caustic soda
solution into each nasal nostril for 1-2 seconds [1]. The
experimental studies were conducted in compliance
with the requirements for humane treatment of
experimental animals regulated by the Law of Ukraine
«On the Protection of Animals from Cruelty» (No. 3447-
IV of 21.02.2006) and the European Convention for the
Protection of Vertebrate Animals Used for Research and
Other Scientific Purposes (Strasbourg, 18.03.1986).

Quercetin was administered orally immediately after
rhinitis modelling at 10 mg/kg body weight.

The state of lipid peroxidation in the blood was
assessed according to the following indicators: the
content of diene conjugates (DC) — the initial products
of lipid peroxidation. TBA reagents — one of the most
important end products of lipid peroxidation, as well as
the state of the antioxidant system (AOS) based on the
indicators of its enzymatic link: superoxide dismutase
(SOD) and catalase activity.

The method [14] was used to determine the
spectrophotometric content of diene conjugates in the
blood serum. The result was expressed in umol/I blood.
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TBA — its active products were studied according to
the method [14]. The result was expressed in umol/I
blood.

The activity of superoxide dismutase [EC 1.15. 1.1]
was determined by the method [15]. The results were
expressed in units.

Catalase activity [EC 1.11.1.6] was determined by
the method developed by M.A. Korolyuk and co-authors
[16]. The result was expressed in pkat/ml of blood.

The investigated parameters were studied in blood
serum on days 3 and 14 of the experiment. The results
were processed using the Statistica software.

Research results and their discussion.

We obtained the following research results (table 1):
on day 3, the content of DC increased by 1.86 times and
TBA-reactants by 1.7 times compared to the control. On
the 14th day, the indicators were slowly normalised,
but they remained probably higher than in the control
group.

Lipid peroxidation would develop uncontrollably if
tissue cells did not contain substances called antioxidants
that can counteract its progress.

SOD and catalase are particularly important
components of the enzymatic link of the antioxidant
system, which can bind free radicals.

We found (table 2) that the main enzyme of
antioxidant defence SOD decreased by 1.9 times on the
3rd day after modelling experimental chemical rhinitis
and by 2.2 times on the 14th day. A sharp decrease in
the activity of superoxide dismutase (SOD) may indicate
a violation of the physiological systems of the body’s
defence against excessive LPO and other oxidative
reactions.

On the third day of the experiment, the activity of
catalase, a heme-containing enzyme responsible for the
breakdown of hydrogen peroxide into oxygen and water,
decreased by almost 2.6 times compared to the control
group. After that, catalase activity was increased, but it
did not reach the level typical of the control. On day 14,
a 1.6-fold decrease was observed.

Studies confirm that the development of rhinitis is
accompanied by an imbalance between prooxidants and
antioxidants, which leads to the formation of a patho-
logical cycle that maintains and exacerbates inflamma-
tion and also disrupts the antioxidant defence of tissues.

Thus, one of the mechanisms of experimental chem-
ical rhinitis identified in our study is the activation of
free radical oxidation, as evidenced by an increase in the
concentration of DC and TBA reagents, and depletion of
the AQS, as evidenced by a decrease in the activity of
SOD and catalase.

Quercetin is a substance with anti-inflammatory,
antioxidant, membrane-stabilising, reparative, wound-
healing, and anti-infective properties [12, 13].

The administration of quercetin to healthy animals
had almost no effect on the level of lipid oxidation prod-
ucts in the blood serum, except on day 14 when the con-
centration of TBA-reactive substances decreased slightly
(table 3).

The administration of quercetin to rats with experi-
mental rhinitis showed that lipid peroxidation levels
were significantly lower than in the natural course of
rhinitis at all times of the study. Quercetin in the ex-
perimental rhinitis background significantly affected
the indicators of the most toxic substance of all lipid

Table 1 — Dynamics of lipid peroxidation in the
blood of rats with experimental rhinitis, M+m

Study Indicator
period, day| Diene conjugates, umol/I | TBA reagents, umol/I
Control 15,60+1,14 30,40+1,11
3 29,13+1,30** 51,31+3,77*
14 25,55+1,15*%* 44,44+4,18**

Notes: significance compared to the control: * —p<0.01; ** — p<0.001.
Table 2 - Indicators of the enzymatic link of antioxi-

dant defence in the blood of rats with experimental
rhinitis, Mtm

persigif»:iay Superoxide dismutase, unit | Catalase, pkat/ml
Control 2,23+0,20 3,88+0,25
3 1,15+0,10%** 1,52+0,14*
14 1,01+0,11** 2,4+0,33*

Notes: significance compared to the control: * (p<0,05); **(p<0,001).
Table 3 — Dynamics of lipid peroxidation in the

blood serum of healthy rats after administration of
quercitin, M+m

persigii(ihéay Diene conjugates, umol/l [TBA reagents, umol/I
Control 15,60+1,14 30,40+1,11
3 16,00+1,79 29,05+1,97
14 16,63+1,28 28,21+1,23

Table 4 — Dynamics of lipid peroxidation in the
blood of rats with experimental rhinitis on the
background of quercetin administration, M+m

Study . . TBA reagents,
period, day Diene conjugates, umol/I amol/l

3 22,55+2,27* 35,63+3,37*

14 23,60+1,80 35,14+2,14**

Notes: significance compared to control (experimental rhinitis without
correction, see table 1): *p<0,05; **p<0,001.
Table 5 — Enzymatic parameters of the
antioxidant defence link in the blood of rats after
administration of quercetin to healthy animals,

Mim
S_tudy Superoxide dismutase, unit | Catalase, pkat/ml
period, day ! !
Control 2,23+0,20 3,88+0,25
3 2,32+0,38 4,21+0,33
14 2,41+0,23 4,17+0,5

Table 6 — Indicators of the enzymatic link of
antioxidant defence in the blood of rats with
experimental rhinitis on the background of
quercetin administration, Mtm

StUdeZ;r'Od’ Superoxide dismutase, unit | Catalase, pkat/ml
3 2,40+0,12** 3,14+0,30**
14 1,98+0,18** 3,48+0,24*

Notes: significance compared to control (experimental rhinitis without
correction, see table 2): *p<0,05; **p<0,001.

peroxidation products, which has a damaging effect on
cell membranes — TBA reactants. When comparing the
data from table 4 and table 1, it is evident that there is
a 1.3-fold decrease in DC when quercitin was used on
day 3, and 1.1-fold reduction on day 14. TBC-reactants
decreased 1.44 times on day 3 and 1.27 times on day 14.
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Table 5 shows that the test drug, when administered
to healthy animals, did not affect the parameters of the
main antioxidant defence enzymes.

Comparison of the data presented in table 2 and
table 6 showed that on the 3rd day after quercetin ad-
ministration against the background of experimental
rhinitis, the activity of SOD increased 2.09 times. On the
14th day, the studied indicator increased 1.96 times.
The level of catalase under these conditions increased
by 2.07 times on day 3 and 1.45 times on day 14.

Quercetin is an important flavonoid compound. Due
to its antioxidant properties, it protects the body from
damage caused by free radicals, which it neutralises. As
evidenced by our results, it also helps in the treatment
of many diseases, including rhinitis.

DOI 10.29254/2077-4214-2024-1-172-209-215
YAOK 616.211-092.11
Hemioxaiino /1. I, Aeemikos /. C., lactok 0. A.

Conclusions.

Thus, the main link in the disorders of the prooxidant-
antioxidant system in experimental chemical rhinitis
caused by alkaline burn is a significant activation of free
radical oxidation, a shift in the prooxidant-antioxidant
balance towards increased LPO and depletion of
the enzymatic antioxidant system. Administration of
quercetin to rats with experimental rhinitis reduces
the intensity of LPO, helps to improve the state of
the antioxidant system, and normalises the studied
parameters, indicating the drug’s antioxidant properties.

Prospects for further research.

Further studies provide an opportunity to decide on
the treatment tactics for patients with chemical rhinitis.

BM/1MB KBEPLETUHY HA CTAH NMEPEKUCHOIO OKUC/IEHHA NINIAIB NPU
EKCMNEPUMEHTAJZIBHOMY XIMIYHHOMY PUHITI, BUKZTUKAHOMY NNYXKHUM ONIKOM

MonTaBCcbKUit gepKaBHU meauuHuii yHiBepcuTeT (m. MonTaBa, YKpaiHa)
liluan07 @gmail.com

JliKy8aHHA 3aranbHUX 30X80PHBAHbL C/1U3080] 060/I0HKU HOCA, 30KPEemMa PUHimy, € OOHIE 3 AKMYyasnbHUX
npobnaem y meduyuHi. PuHim 3a3su4ali Mae iHpeKyiliHe noxoOmeHHs i Yacmo criocmepizaemosca npu epuri ma
pecnipamopHux 8ipycHUXx iHgekuisax. Lia namosoezis moxe npuzgecmu 00 Hebe3rneyHux YCKAaOHeHb, MAaKux AK
3ananeHHsA MOPOXHUHU HOCA ma npUOamMKo8UX rasyx, MeHiHzoeHyeganim, abcyec 20108H020 MO3KY mMa iHWI. AK
8i00MO, U0 OCHOBOO 0718 PO38UMKY PUHIMY € 3anasneHHA. 3arnaneHHA 8KAOHAE 8 cebe pAd CKAAOHUX MOEKYAAPHUX
peakuili, cnpaMmoeaHux Ha 8i0HOB/AEHH MKAHUH ma 6opombby 3i WKiOAUBUMU (haKmMopamu.

byno nposedeHo 3HAYHY KinbKicMb HAyKosux O00CiOHeHb, CHPAMOBAHUX HA BUBYEHHA MOXAUBOCMI
GHMUOKCUOAHMI8 y 3anobieaHHi 30XB0PIOBAHHAM, WO BUHUKAIOMb HA msi 3ananeHHd. OOHAK OMmMpuMaHi
pe3zynbmamu npu3genu 00 3HAYHOI Hesu3zHavyeHocmi w000 6Mnausy GHMUOKCUOAGHMHUX 3acobie Ha nepebie
3ananeHHA. Lle cmumynioeano HeobxioHicmb 00CMiOHEeHHSA Yb020 MUMAHHA 8 paMmKax Hawloi pobomu. Bpaxosyrouu
303Ha4YeHe, BUHUKAA rnompeba y nposedeHHi 00CniOHeHb 3 B8UKOPUCMAHHAM K8EpUUMUHY AK nomeHyiliHo2o
OHMUOKCUGAHMHO020 3acoby. Lle 00380/1UumMb 8CMAHOBUMU 81U8 AHMUOKCUOAHMHUX 8nacmusocmeli Ha nepebiz
30X80PIOBAHHSA, 30KPEMA, HO PO3BUMOK PUHIMY. KeepyumuH, 3a80AKU C80IM AHMUOKCUOAHMHUM 8/10CMUBOCMAM,
30XUWAOE OpP2aHi3M 8i0 YWKOOMEHb BiAbHUMU PAOUKAAAMU, A MAKOX MOXe 6ymu KOPUCHUM Y AiKy8AHHI pi3HUX
30X80PHOBAHS.

Memoto uiei pobomu 6ysn0 docaidumu 8rnaue KeepuyemuHy HaA MOKA3HUKU MepeKUuCHO20 OKUCAEHHA Ainidie
(M0/1) nid Yac ekcriepumeHMasbHO20 XiMiYHo20 puHimy. XimiyHuli puHim 6ye suKkaAUKAHUl 3a 00MNOMO20H0 807102020
mamrnoHa, 3moyeHo2o 40% po34yuHom iOKo20 Hampy, AKuli 8800UBCA 8 KOXHY Hi30pto Hoca. lpenapam 6iognasiaHoio
3 0itoyoro pevosuHoto KeepuyemuH. OuiHKy cmaHy 10/1 8 Kpogi npo8odusu 3a HACMYNHUMU MOKA3HUKAMU: 8BMiCMOM
dieHosux KoH’toeamie ([K) - noyuamkosux npodykmie [10/], TBK-peakmaHmie. [ToKa3HUKU 8usYaau 8 cuposamui
Kposi Ha mpemili ma yomupHaduamomy OeHb eKcriepumeHmy.

Knr4oei cnoea: puHim, onik, nepexkucHe oKUcneHHA ninioie, KeepyemuH, AHMUOKCUOAHMU, MOPOHHUHA HOCA,
3anasneHHA.

3B’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A0CAIA-
HUMK poboTamu.

My6nikauia € dparmeHTOM iHILiaTUBHUX HayKo-
BO-AOCNIAHUX pPO6IT Kadeapu OTOPUHONAPUHTIONOTIT
3 o¢Tanbmornorieto [oNTaBCbKOro AepyKaBHOro me-
OWYHOro yHiBepcutety «PeabiniTauia nauieHTiB nicaa
bYHKLIOHaNbHOI  eHAO0CKOMIYHOT PUHOCKUHYCOXIpYPrii»
(Ne pepraBHoi peecTpauii 0120U104016) Ta Kadenpu
6ionoriyHoi Ta 6ioopraHivHOi Ximii «BioximiuHi Ta naTo-
dizioNoriyHi mexaHiamu ylwKoAKEHHA BHYTPILWHIX opra-
HiB Mpwu onikoBin xBopobi» (Ne gep:kaBHOI peecTpauii
0111U005142) Ta «3aranbHi 3aKOHOMIpHOCTI MaTosio-
FYHUX 3MiH NPU eKCNepMMEHTaNbHIN ONiKoBii XxBopobi

Ta po3pobKa cnocobis ii KopeKuii» (N2 aepkaBHOI pee-
cTpauii 0119U102850).

Bcryn.

OfHi€eto 3 aKTyanbHUX Npobnem meauuuHU € NiKy-
BaHHA 3anafibHUX 3aXBOPHOBAHb C/AM30BOI 0OOSOHKM
HOCa, 30Kpema, pUHITYy. 3a3BMYall, PUHIT Ma€ iHpeKL,in-
He NOXOAMKEHHA | AOCUTb YaCTO 3yCTPIYAETLCA NPU rpmni
Ta pecnipaTopHUX BipyCcHMX iHdeKuiaxX. PUHIT MoXKe BK-
KAMKaTU Hebe3sneyHi ycKNagHeHHA, Taki AK 3ananeHHs
NOPOXKHUHKW HOCA Ta NPUAATKOBUX MOrO MasyX, MEHIHTO-
eHuedanit, abcuec ronoBHOro MosKy Ta iHwi [1-7].

Bigomo, Wo niarpyHTAM oA PO3BUTKY PUHITY € pO3-
BMTOK 3ananeHHsA. 3anaseHHs BKAOYAE B cebe BENUKY
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KiNIbKICTb pO3rany)KeHux peakuii Ha MOJIeKynapHOMY
PiBHi, AIKi NPU3HaYeHi ANA BiAHOBNEHHS TKaHUHM [1, 2,
8-11].

BaraTo HayKoBMx JocnigxeHb 6yno nposeseHo Ans
BMBYEHHSA MOMAMBOCTI aHTUOKCMAAHTIB y 3anobiraH-
Hi 3aXBOPIOBAHHAM, LLO BMHUKAIOTb Ha TAi 3amnaneHHs.
MpoTe oTpMMaHi pe3ynbTaTv NpuU3Bean 40 3HAYHOI He-
BM3HAYEHOCTi WOAO BN/AMBY aHTUOKCUAAHTHUX 3acobiB
Ha Xig, 3ananeHHA. Lle BUKAMKano HeobxigHicTb mocni-
OKEHHA LbOro NUTAHHA B paMKax Hawoi pobotum [8-13].
BpaxoBytoun BULLEBUKNAZEHE, BUHUKNA HEOOXiaHICTb
NPOBECTU AOCAIAKEHHA 3 BUKOPUCTAHHAM KBEPLETUHY
AK NOTEHLIMHOro aHTMOKCUMAAHTHOrO 3acoby. Le gono-
MO>Ke BCTAaHOBUTU BMNINB aHTUOKCUAAHTHUX BNACTUBOC-
TeW Ha Xifl 3aXBOPIOBaHHSA, 30KpeMa, Ha nepebir puHiTy.
3aBAAKM CBOIM AHTMOKCUMAAHTHUM BAACTUBOCTAM BiH
3aXMLLAE OPraHi3m BifZ, YLIKOAKEHA BiIbHUMU paguKa-
lamK, a TaKoXK AOMOMOra€e B NikyBaHi 6araTbox 3axso-
pHOBaHb.

MeTa gocnigKeHHs.

Jocnigntn BNMB KBEPLETMHY Ha MOKA3HUKK nepe-
KMCHOTO OKucneHHs ninigis (MOJ1) B ymoBax ekcnepw-
MEHTA/IbHOTO XiMIYHOTO PWHITY, BUK/IMKAHOTO NYKHUM
onikom.

O6’eKT i meTOAM AOCNIAXKEHHA.

Jocnign nposeaeHi Ha 49 wypax-cCamLAX Macoto
Tina 180-220 r. XiMiYHUIA PUHIT 6YB BUKNUKAHWNI LLNSXOM
BBEAEHHA BOMIOrOro TamnoHa, AKMI ByB NpocoyeHui
40% pO34YMHOM iAKOro HATPY Y KOXKHY Hi3apto Hoca npo-
TAarom 1-2 cekyHp [1]. EKcnepuMmeHTabHi 40CNiAKeHHA
6yn0 npoBefeHO 3 AOTPUMAHHAM BMMOT FYMaHHOMO
CTaBNEHHA A0 NiAA0CNIAHUX TBAPUH, PEITaMEHTOBAHUX
3akoHOM YKpaiHu «[1po 3axMCT TBApUH Bif, }KOPCTOKOTO
nosoaeHHa» (Ne 3447-1V Big 21.02.2006 p.) Ta €Bpo-
NeliCbKOI KOHBEHLEID NPO 3aXMCT XpebeTHUX TBapWH,
AKi BUKOPUCTOBYIOTbCA ANA AOCNIAHNX Ta iHLWMX HAayKO-
BuX Linen (Ctpacbypr, 18.03.1986 p.).

MpenapaT KBepLEeTUH BBOAWIM NepopasnbHO Biapa-
3y Micna moAentoBaHHA PUHITY 3 po3paxyHKy 10 mr/kr
macw Tina.

OuiHKy cTany MOJ1 B KpoBi NPOBOAWAN 3@ HACTYMHU-
MW NOKa3HMKaMK: BMICTOM AieHoBUX KoH'toraTis (OK) —
noyatkoBmx npoaykKtis MOJ1. TBEK-peaKTaHTiB — 04HOrO 3
HalMbiNbLW BaXNMBUX KiHLEeBMX NpoayKTiB MO/, a TakoxK
CTaHy aHTMOKcMAaaHTHOI cuctemm (AOC) Ha niacTasi no-
Ka3HWKIB ii GepMeHTaTUBHOI NaHKM: aKTUBHOCTI cynep-
okcnpamncmytasm (COL), katanasm.

CnektpodoToMeTpUUYHE BU3HAYEHA BMICTY LiEHOBUX
KOH’toraTiB B CMPOBATLL KPOBi NPOBOAWAM 33 METOLOM
[14]. Pe3ynbTat BUpPaXkaam B MKMOAb/ N KPOBI.

TBK — 3rigHO meTody AOCNifAXKyBanM MOro aKkTUBHI
npoayktn [14]. OTpumaHuii pe3ynbTaT BUparkaau B
MKMOJ1b/N KPOBI.

AKTUBHICTb cynepokcuaaucmyTtasm [Kd 1.15. 1.1]
BM3Ha4aM 3a metogom [15]. OTpumaHi pe3ynbtatv BuU-
pakanu B yM.OA.

AKTUBHICTb KaTanasu [K.®. 1.11.1.6] Bu3Havanu 3a
MeToaoM, po3pobieHum M.A. Kopostok Ta cniBaBTopa-
MU [16]. Pe3ynbTaT BMpaskaam B MKaT/M/ KPOBi.

Jocnig)KyBaHi MOKA3HUKM BMBYANM B CUMPOBATLL
KpoBi Ha 3-i Ta 14-i1 AeHb eKcnepumeHTy. PesynbTatu
06pobnsnu 3a gonomoroto nporpamu “Statistica”.

Pe3ynbTatu gocnigKeHHA Ta iXx 06roBopeHHs.

Hamu oTpumaHi HacTynHi pe3ynbtatv AOCAiIgKEHb
(tabn. 1): Ha 3-i1 aeHb BmicT AK nigsuuiysascs B 1,86

Ta6bnuua 1 — JuHamika NOKa3HUKIB NepeKUCHOro
OKMWCNEHHA Ninifgis B KPOBI Wypis npu
eKcnepumeHTasibHOMY pUHITI, M+m

. . MOKa3HUKM
TepMmiH gocni- = = ~
ZyKeHHs, no6a [lieHoBI KOH'toraTy, TBK-peakTaHTH,
! MKMOb/A MKMOb/A
KoHTposb 15,60+1,14 30,40+1,11
3 29,13+1,30** 51,31+3,77*
14 25,55+1,15%* 44,44+4,18%*

MpuMmiTKK: BiporigHICTb NOPIBHAHO 3 KOHTponem: * — p<0,01; ** —

p<0,001.

Tabnunua 2 — MoKasHUKKU pepmeHTaTUBHOI IAHKKU
QHTUOKCUAAHTHOIO 3aXUCTY B KPOBI LLypiB Npu
eKcrnepumeHTasibHOMY pPUHITi, Mim

Tepuin AOCAT | CYNPOKCHARMCMYTAZ2, | araaaa, mkarimn
KoHTponb 2,23+0,20 3,88+0,25
3 1,15+0,10** 1,52+0,14*
14 1,01+0,11** 2,4+0,33*
MpumiTtkK:  BiporigHicTb MOpiBHAHO 3 KOHTposnem: * (p<0,05);

**(p<0,001).

Tabnuua 3 — IMHamiKa NOKa3HUKIB NepeKUcHoro
OKMUC/IEHHA NinigiB B CMpoBaTL,i KPOBi 340p0BUX
WwypiB Npu BBeAEHHiI npenapaTy KBepuutuH, M+m

TepmiH gocni- [ieHoBi KOH'toraTu, TEK-peaKTaHTy,
InsKeHHs, 0063 MKMOb/N MKMO/b/N
KoHTponb 15,60+1,14 30,40+1,11
3 16,00+1,79 29,05+1,97
14 16,63+1,28 28,21+1,23

Tabnuua 4 — luHamiKa NOKa3HUKIB NepPEeKUCHOro
OKUCNEHHA NiniAis B KPOBI Wypis npu
eKcnepumeHTaIbHOMY PUHITI Ha POHI BBeAEeHHA
npenaparty KsepueTtuH, M+m

TepMmiH gocni- [LieHoBi KoH'loraTu, TBK-peakTaHTH,
OXeHHA, noba MKMOJIb/N MKMOJIb/N
3 22,55+2,27* 35,63+3,37*
14 23,60+1,80 35,14+2,14**

MpPUMITKK: BiPOrigHICTb NOPIBHAHO 3 KOHTPOAEM (eKcnepumeHTasib-
HWI PUHIT 6e3 Kopekuii, auBuck Taba. 1): *p<0,05; **p<0,001.
Tabnuua 5 — PepmeHTaTUBHI NOKAZHUKU NTAaHKKU
AHTUOKCUAAHTHOrO 3aXUCTY B KPOBI LLypiB npu
BBeAEeHHI NpenapaTty KBepLUeTUH 340p0BUM

TBapuHam, Mim

TepmiH gocni- | CynepokcuaancmyTasa, KaTanasa,
O)KeHHs, poba YM. 04, MKaT/mA
KoHTponb 2,23+0,20 3,88+0,25

3 2,32+0,38 4,21+0,33

14 2,41+0,23 4,17+0,5

Table 6 — Indicators of the enzymatic link of
antioxidant defence in the blood of rats with
experimental rhinitis on the background of
quercetin administration, M+m

TepmiH gocni-| CynepokcuaaucmyTasa, KaTanasa,
[KeHHA, foba YM. 04, MKaT/mn
3 2,40+0,12** 3,14+0,30**
14 1,98+0,18** 3,4840,24*

MpPUMITKK: BiPOrigHICTb NOPIBHAHO 3 KOHTpPOAEM (eKcnepumeHTasib-
HUIA pUHIT 6e3 KopeKu;ii, anBuch Tabn. 2): *p<0,05; **p<0,001.

pasa, TbK-peaKktaHTiB — B 1,7 pa3u NOPIiBHAHO 3 KOHTpP-
onem. Ha 14-i4 geHb cnocrepiranacs nosisibHa HOpma-
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Ni3auia NoKasHMKIB, NpPOTe BOHM 3aAMLWAANUCA IMOBIPHO
BULLIMMM, HiXK B KOHTPOJIbHIN rpyni.

Mpouec MOJT po3suBascsa 6 6€3KOHTPO/IbHO, AKOM B
KNITUHAX TKAaHWH He 3HaXo4UAUCb PEYOBUHU, AKI OTpU-
Ma/iM Ha3BYy aHTMOKCUAAHTIB i 34aTHI NPOTUAIATU NOrO
NPOTIKaHHIO.

CO/ Ta KaTanasa — Ue 0cobAMBO BaK/IMBI KOMMO-
HEeHTU GepMEeHTATUBHOI NaHKN aHTUOKCUAAHTHOT cucTe-
MW, AKi 34aTHi 38’A3yBaTM BifIbHI paguKanu .

Hamu BcTaHoBneHo (Tabn. 2), wo ronosHuit dep-
MEHT aHTMOKCMAaHTHoro 3axucty CO[ Ha 3-t0 goby
nicnA MOAENOBaHHA EeKCMepUMEHTANbHOro XiMiYHOro
pUHITY 3HMKyBaBca B 1,9 pasa, a Ha 14-y — 2,2 pasa.
Piske 3HW)KEHHA aKTUBHOCTI CynepoKCMAAMUCMYTa3n
(COA) moke cBIAUUTM NpPO NopyWeHHs ¢isionoriyHmx
CUCTEM 3aXMCTY opraHiamy Big Haganwkosoro MNOJ1 Ta
iHLIWMX OKUC/HOBAZIbHUX peaKL,ii.

AKTUBHICTb KaTanasu, GepmMeHTy, Lo MICTUTb rem i
Bi4NOBIAAE 32 PO3LLENNEHHA NEPEKUCY BOAHIO Ha KU-
CeHb i BOAy, HAa TPETil AeHb eKCMepUMEHTY 3HM3UAAcA
Manke B 2,6 pa3u NOPIBHAHO 3 KOHTPO/IbHOI FPynoto.
Micna yboro cnocrtepiranocA NiABULLEHHA AKTUBHOCTI
KaTanasu, asie BOHA TaK i He JOCArNa PiBHA, XapakTep-
HOro ana KoHTpont. Ha 14-y noby cnocTepiranoca 3Hu-
*KeHHA B 1,6 pasa.

LocnigeHHA NigTBEPAXKYIOTb, WO PO3BUTOK pU-
HIiTY CYnpOBOAMKYETbCA PO3Nafom 6anaHcy Mix npo-
OKCMA@HTaMM Ta QaHTUOKCMAAHTaMM, LLLO NPU3BOAMUTL A0
YTBOPEHHA NATONONYHOIO LMKAY, AKUI NiATPUMYE i 3a-
rOCTPHOE 3anasnieHHA, @ TaKOX MOPYLUYE aHTUOKCUOAHT-
HUWI 3aXUCT TKAHWUH.

OTKe, O4HUM i3 MEeXaHi3MiB eKcnepuMeHTanbHOro
XiMIYHOrO PUHITY, BCTAHOB/IEHUM Y HALLIOMY AOCAigKe-
Hi, € aKTMBALiA BiNbHOPAANKANBHOIO OKUC/IEHHA, NPO
WO CBiAYMTb NiABULLEHHA KoHUeHTpauii AK Ta TBK-
peakTaHiB, BUCHaxeHHA AOC, Lo NiaTBEPAKYETLCA 3HU-
KeHHAM akTuBHoCTIi CO/l, KaTanasu.

KBepueTnH — Lle npenapart, AKMIA BONOAIE NpOTU3a-
nasibHUMMU, aHTUOKCMAAHTHUMU, MembpaHocTabinisyto-
YMMMK, penapaTMBHUMM, PAHO3ArOKYMMM Ta NPOTUIH-
deKuitHMmm Bnactmsoctamm [12, 13].

BBeeHHA KBEPLETMHY 340POBMM TBAPMHAM MalixKe
He BM/IMBA/MIO HA PiBEHb MPOAYKTIB OKUC/EHHA Ainiais
Yy CMpoBaTLUi KpoBi, 33 BMHATKOM 14-0i nobu, Konwm
KOHLeHTpauia TBK-peaKTMBHUX peyoBUH 3MeEHLIMAACh
He3HayHo (Tabn. 3).

BBeneHHA KBEPUETUHY Lypam 3 eKcnepumeHTasb-
HUM PUHITOM MOKa3aso, Lo nokasHuku MO/ 6ynu 3Ha-
YHO HUNKUYMMMU, HiK NPU NpUPOAHOMY nepebiry puHiTy B
yCi TepMiHW JocnigKeHHA. [locuTb CyTTEBO KBEPLLEeTUH
Ha GOHI eKCcnepuMeHTaNbHOro PUHITY BMAMBAB Ha No-
Ka3HWKM HaMbinbLL TOKCUMYHOI PEeYOBMHM i3 BCiX MPOAYK-
TiB NiNigHOT NepoKcmaaLlii, AKa BOIOAE NOLWKOAKYBaNb-
HOM [Ai€t0 Ha KNITUHHI MembpaHu — TBK-peakTaHTiB.
Mpw nopiBHAHI AaHMx 3 Tabnauui 4 Ta Tabauui 1 BuaHo,
WO crnocTepiraeTbcA 3meHweHHA K npu 3actocyBaH-
Hi KBEPUMTUHY Ha 3-y aoby B 1,3 pasu, 14-a goba-1,1
pa3n. TEK-peakTaHTX Ha 3-y goby 3meHwunucs B 1,44
pasu, a Ha 14-y-1,27 pas3u.

I3 Tabnuui 5 BMAHO, WO AOCNiAKYBaHUI NpenapaT
npuv BBEAEHHI 340POBMM TBAapMHAM HA MOKA3HMKMU
rofIoBHUX GEepMEeHTIB aHTUOKCUOAHTHOTO 3axXWUCTy He
BM/IMBaB.

MopiBHAHHA OTPMMAHUX AaHMUX, AKI NpeacTaB/eHi B
Tabauui 2 Ta Tabnuui 6 Nnokasano, Lo Ha 3-t0 goby nicaA
BBEAEHHA KBEpPLETUHY Ha GOHI eKcnepMmeHTanbHOro
pUHITY akTMBHicTb CO/L 36inbwyBanacb B 2,09 pasu, a
Ha 14-y poby pocnigrKyBaHWU NOKasHMK 36inbluyBaBcs
B 1,96 pa3u. PiBeHb KaTanasu B LMX yMOBax Ha 3-t0 goby
3poctas B 2,07 pasu, Ha 14-y noby —8 1,45 pasu.

KBepueTnH — BaxkauBa ¢iaBOHOIgHA cronyKa. 3a-
BAAKM CBOIM aHTMOKCUAAHTHUM BNACTUBOTAM BiH 3axu-
LLLIA€E OPraHi3m BiJ, MOLWKOAMKEHHA BINbHUMWU paauKana-
MW, IKi BiH HEMTPANI3ye, a TAKOXK AONOMArae B NiKyBaHHi
6araTbox 3axBOpOBaHb, 30KPEMA, | PUHITY, NPO LLLO CBiA-
YaTb OTPMMaHI HAMK pe3ynbTaTy.

BuUCHOBKM.

TakKMM YMHOM, OCHOBHOK JIAHKOI MOpyLleHb Npo-
OKCUAAHTHO-aHTUOKCUMAAHTHOI CUCTEMM MpPU eKcnepwm-
MEHTA/IbHOMY XiMIYHOMY PUHITi, BUKIMKAHOMY Y-
HMM OMiKOM, € 3HaYHa aKTUBAL,iA BiIbHOPAZAMKANLHOIO
OKMC/NIEHHA, 3CYB MPOOKCUAAHTHO-aHTUOKCUAAHTHOI
piBHOBarn B 6ik nocuneHHs MNOJ1 Ta BUCHAXKEHHs dep-
MEHTATUBHOI aHTUMOKCUMAAHTHOI cuctemn. BBepeHHsA
KBEPLLETUHY LLypam Ha GOHi eKcnepuMeHTanbHOro pu-
HiTY A03BOASIE NOCNAbUTK iHTeHCMBHIcTb MOJ1, gonoma-
ra€ NMoKpaWmUTU CTaH aHTUOKCUAAHTHOI CUCTEMM, HOP-
Mani3yBaTH AOCNIAMKYBAHI MOKA3HMKM, LLO CBiAYMTb NPO
AHTMOKCMOAHTHI BNIACTUMBOCTI Npenapary.

MepcnekTUBM NOAANbLUUX [OCNIAMKEHD.

Mopanbli goCNiAXKEHHA AA0Tb MOXKAUBICTb AN1A BU-
pillEHHA TAaKTUKM NiKYBAaHHA MALIEHTIB 3 XiMiYHUM pu-
HiTOM.
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BMJ/INB KBEPLETUHY HA CTAH NMEPEKUCHOIO OKUC/NIEHHA NinigiB NPU EKCNEPUMEHTAJ/IbBHOMY XIMIY-
HOMY PUHITI, BUKTIMKAHOMY NYXXHUM OMNIKOM

Hetioxaino /. I., Asetikos . C., Maciok 0. A.

Pe3tome. JlikyBaHHA 3anasbHUX 3aXBOPIOBAHb C/IN30BOI 060/I0HKN HOCA, 30KPEMA, PUHITY. 3a3BMYal, PUHIT Ma€E
iHpeKUiiHe NOXoAyKeHHA | AOCUTb YacTO 3YCTPIYAETLCA MPU rPUMi Ta pPecnipaTopHUX BipyCHUX iHbeKLiaX. PUHIT
MOKe BUKANKATU Hebe3neyHi yCKNaAHEHHS TaKi AK: 3ana/ieHHA NOPOXHUHM HOCa Ta NPUAATKOBMX MOro nasyx, me-
HiHroeHuedaniT, abcuec ronoBHOro MO3Ky Ta iHLLi.

Memoto pobomu 6yno pocnignTu BNAMB KBEPLETUHY Ha MNOKA3HUKM MEePEeKUCHOro okncneHHa ninigis (MON) B
YMOBaX eKCNepMMEHTAZIbHOTO XiMIYHOTO PUHITY.

06’ekm i MemoOdu OocnioxeHHSA. JocniarKeHHs byno npoBeaeHe Ha camusaXx LLYpPiB 3 macoto Tina Big 180 ao 220
rpamis. Mogenb WTY4YHOrO KOHTPOAbOBAHOIO XiMIYHOFO PUHITY BYN0 BUKIMKAHO LINAXOM BBEAEHHSA B MOPOMKHUHY
HOCa BOJIOrOro TaMnoHa, fAKuii byB npocoyeHnin 40% Po3UMHOM iLKOro HATPY, KOXKHA Hi3apA 6yna obpobneHa npo-
TArom 1-2 cekyHa.

Mpenapat KBepLEeTUH BBOAWUAM NEPOPasIbHO BiApa3y NiC/iA MOAENOBAHHA PUHITY 3 po3paxyHKy 10 mr/Kr macwu
Tina.

OuiHKy cTaHy MOJ1 B KpoBi NPOBOANAN 33 HACTYNHUMM NOKA3HMKAMMK: BMICTOM [iEHOBMX KOH'tOraTiB — noYaTKo-
BMx npoaykTis NOJ1. TEK-peaKTaHTiB —04HOr0 3 HaWbiNbLL BaXKNMBUX KiHLEeBUX NpoayKTiB MOJI, a TaKOXK CTaHy aHTK-
OKCUAQHTHOI cMCTEMM Ha NiAcTaBi NOKA3HUKIB ii depmeHTaTUBHOI NaHKK: akTuBHOCTI CO/l, KaTanasu.

Pe3yabmamu. [JocnigxyBaHi MOKa3HUKM BUBYAIN B CUPOBATL, KPOBi Ha 3-1 Ta 14-11 AieHb eKcnepumeHTy. Buko-
PUCTaHHSA KBEPLETUHY Y AOCNIAMXKYBAHMX LLYPIB i3 PUHITOM NOKa3ano, Lo BKa3aHW NOKa3HMK 3HAaYHO 3HM3MBCA NPO-
TAFOM YCbOrO Nnepiosy CNoCTePEKeHHA NOPIBHAHO 3 TUMM, XTO HE OTPUMYBAB KOPEKLLii 32 JOMOMOroto KBEPLETHHY.

BucHosKu. OCHOBHO 1aHKOIO MOpPYLUEHb MPOOKCUAAHTHO-aHTUOKCUMAAHTHOI CUCTEMM MPU eKCNePUMEHTAIbHO-
MY KOHTPOAbOBAHOMY XiMIHHOMY PUHITI € 3HAYHA aKTUBAL,iA BiNIbHOPaAMKaAbHOro okncneHHs. MNOJ1, a KBepLeTUH
[,0MOMara€ noKpawmTi CTaH aHTMOKCUAAHTHOT CUCTEMM, HOPMAAI3yBaTU AOCAIAXKYBaHI MOKA3HUKK.

KniouoBsi cnosa: puHiT, ONiK, MepeKkncHe OKMUCIEHHA NiNifiB, KBePLETUH, aHTUOKCUMAAHTU, NOPOXKHUHA HOCA, 3a-
naneHHs.

EFFECT OF QUERCETIN ON LIPID PEROXIDATION STATE IN EXPERIMENTAL CHEMICAL RHINITIS CAUSED BY
ALKALINE BURN

Netyukhailo L. G., Avetikov D. S., Hasiuk Yu. A.

Abstract. Treatment of inflammatory diseases of the nasal mucosa, in particular, rhinitis. Usually, rhinitis has
an infectious origin and is quite common with flu and respiratory viral infections. Rhinitis can cause dangerous
complications such as: inflammation of the nasal cavity and sinuses, meningoencephalitis, brain abscess and others.

The aim of study was to investigate the effect of quercetin on the indicators of lipid peroxidation in the conditions
of experimental chemical rhinitis.

Object and methods of research. The study was conducted on male rats with a body weight of 180 to 220 grams.
A model of artificial controlled chemical rhinitis was induced by inserting a wet swab into the nasal cavity, which was
impregnated with a 40% solution of caustic soda, each nostril was treated for 1-2 seconds.

Quercetin was administered orally immediately after simulating rhinitis at the rate of 10 mg/kg of body weight.

Assessment of the state of LPO in the blood was carried out according to the following indicators: the content of
diene conjugates — the initial products of LPO. TBK-peactants are one of the most important final products of LPO, as
well as the state of the antioxidant system based on the indicators of its enzymatic link: the activity of SOD, catalase.

The results. The studied indicators were studied in blood serum on the 3rd and 14th day of the experiment. The
use of quercitin in the studied rats with rhinitis showed that this indicator significantly decreased throughout the
observation period compared to those who did not receive correction with the help of quercitin.

Conclusions. The main link of violations of the pro-oxidant-antioxidant system in experimental controlled chemi-
cal rhinitis is significant activation of free radical oxidation. POL helps to improve the state of the antioxidant system,
to normalize the studied indicators.

Key words: rhinitis, burn, lipid peroxidation, quercetin, antioxidants, nasal cavity, inflammation.
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MANAGEMENT OF PATIENTS WITH UNCOMPLICATED URETEROLITHIASIS.
NEW POSSIBILITIES

Bogomolets National Medical University (Kyiv, Ukraine)
rgd2006@gmail.cOm

The clinical effectiveness of any treatment method for patients with urolithiasis depends on the restoration and
maintenance of adequate urine flow from the upper urinary tract and the severity of the inflammatory process.
The issue of upper urinary tract drainage after endoscopic treatment of ureteral stones is so important because it
is impossible to stop the inflammatory process in the kidney without restoring normal urine flow from it. In modern
medicine, there is a trend towards replacing open surgical interventions with non-operative treatment methods or
minimally invasive endoscopic procedures. A striking example of this concept is the complete replacement of open
surgery for ureterolithiasis with endoscopic treatment of stones in all parts of the ureter.

Therefore, the study aimed to investigate the possibilities of drainage-free administration in patients operated
for uncomplicated ureterolithiasis in the postoperative period and to determine the risk factors for complications in
patients with uncomplicated ureteral stones. To achieve this goal, we analysed the treatment results of 198 patients
with uncomplicated ureterolithiasis who decided not to undergo stenting after ureteroscopy. For this purpose, we
determined the factors related to drainage-free patient management and predictors of postoperative complications
in the postoperative period.

The study's results made it possible to conclude that in the case of uncomplicated ureterolithiasis, drainage of
the upper urinary tract with a stent is not required in the postoperative period in most cases (68.2% of patients).
However, in 31.8% of cases of refusal from stenting, complications occurred that significantly affected the duration
and cost of treatment and, in some cases, required an increase in the amount of therapy and additional procedures,
such as stent placement and percutaneous nephrostomy.

Key words: ureteral stents, ureterolithiasis, postoperative period, risk factors, uncomplicated ureteral stones.

nic, dietary and genetic factors [1, 2]. ULT of the upper
urinary tract is 2-3 times more common in men than

Connection of the publication with planned re-
search works.

The work was conducted following the plan of re-
search work of the Bogomolets National Medical Uni-
versity and is a fragment of the research work “Develop-
ment of personalised approaches to upper urinary tract
stenting in the minimally invasive treatment of uretero-
lithiasis” (state registration number 0122U000489).

Introduction.

Urolithiasis (ULT) is a multi-etiological disease as-
sociated with metabolic disorders accompanied by the
formation of stones in the urinary tract [1]. The preva-
lence of ULT depends on geographical, climatic, eth-

women. Ureterolithiasis occurs in approximately 15%
of the population and accounts for 20% of all cases of
urolithiasis [3]. The goal of ureteral stone treatment is
complete stone removal with minimal trauma [4, 5].
The standard methods of treating upper ureteral stones
include extracorporeal shock wave lithotripsy (ESWL),
ureterorenoscopy (URS), and antegrade percutaneous
nephrolithotomy [3, 5, 6].

Technical advances such as endoscope miniaturisa-
tion, improved deflection mechanisms, better optics
and instrumentation, and the introduction of dispos-
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