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INEPCIIEKTUBU CTBOPEHHSA 3ACOBIB PAJIIO3AXMCHOI 11 HA
OCHOBI KOMITO3ULIIN MPUPOIHUX TOJI®EHOJbHUX
CITIOJYK I ITOJIICAXAPU/IIB

Bucokuii piBeHb pagialinHo-saepHIUX 3arpo3 B Cy4aCcHOMY CBiTi BU3Ha4yae HeOOXifHiCTb NowWYKyY AieBux 3acobis dap-
MaKOoJI0ri4yHOro 3aXM1CTy 3A0POB’s BiiCbKOBOCYKOOBLiB i LMBiNIbHOTO HAaCeNeHHs Bif Aii i0Hi3yl04oro BUNpPoMiHIOBaH-
Hs. 0co6NMBMII HayKOBUI iHTEpPEC B LLbOMY aCMeKTi NPeACTaBAAIOTb NPUPOAHT NONieHONM AK NePCNeKTUBHI CNONYKM
Ans po3pobku hapmnpenapariB paaio3axucHoi aii.
Meta. 06rpyHTYBaHHSA NepCNeKTMB CTBOPEHHS 3ac00iB pafio3axmcHoi Aii Ha OCHOBI KOMNO3ULil pocanHHMX nonide-
HonbHux cnonyk (NM®C)i nonicaxapupis.
Marepian Ta metoau. EkcnepumeHtn nposefeHo Ha 130 nabopaTopHux 6inux CTaTeBO3PiNUX Wypax-camusax miHii
Wistar macoto 180-240 r. TBapuHM OAHOPA30BO OTPMManM 3arajibHe PEHTreHiBCbKE OMPOMiHEHHA B [103i, eKBiBa-
NeHTHIN 4,25 Tp. [ocnimKyBanu BNAUB KBEPLETUHY i NaTynaTeHy Ha penapaTWBHY pereHepauilo Ha Moaeni NiHiHMX
paH WKipu Ha (oHi onpomiHeHHs Ta Ha OHi NpurHideHHs byTagioHoM. Moka3HMKK B rpynax AOCNiAXKEHHS NOPiBHIO-
Banu 3a gonomoroto t-kputepito CTblofeHTa Ans He3anexHUXx BUOIPoOK; BiAMIHHOCTI BBaXanM CTAaTUCTUYHO 3HAYYLLM-
mu npu < 0,05.
Pe3ynbratn pgocnigeHHa. PizHOMaHiTHI 6ionoriyHi BNacTUBOCTI KBepLETUHY, 30KpeMa CNPOMOKHICTb 3B'A3yBaTy
riApOKCUAbHI paguKanu, € NnoTeHUianoM Ais po3poOKM Ha MOro OCHOBI pafio3axucHux 3acobis. Mpu nepopanbHoOMy
BBeJeHHi NonieHOoNbHMX CNOYK Ta X KOMNO3MLii 3 NeKTUHOM Ginum wypam 3a 30 XB A0 BBEAEHHs OyTafioHy cnoc-
Tepiraau NOCUNEHHsA NPOLECiB penapaTMBHOT pereHepaLii B KNiTMHAX NOKPUBHOTO eniTenito ctpaBoxoay. Mpu ubomy
HaM6iNbLW BUPAXKEHY Ail0 YUHWUNU KBEPLETUHY FpaHyu, fKi 30inblyBany CTaTUCTUYHO AOCTOBIPHY BENNYMHY MiTOTMY-
HOTO iHAeKcy Ha 78,5 % MOpPiBHAHO 3 rpynolo TBapWH, AKUM BBOAMAM OyTafioH (KoHTposnb). Ha apyromy etani
BOCNiAXKeHHA BMBYABCA BNMB nonieHonbHUx cnonyk (M®C) Ta ix KOMNO3MLiNA 3 NEKTUHOM Ha NpoLecu penapaTus-
HOT pereHepallii y THTaKTHUX i ONpOMiHEHMX BinMX LWypiB HA MOAENi NiHiiHKUX paH wWwKipu. MpodinakTMyHe BBEAEHHSA
KBEpLETUHY rpaHyn i 06pobka paH 20 % CTepubHUM refeM KBEpLETUHY 3HAYHO NMPUCKOPIOBANO NPOLEC 3ar0EHHS
paH. EkcnepumeHTanbHi AaHi CBiAYaTh NPO 3[aTHICTb KBEPLUETMHY rPaHyi NOCUIOBATU NPOLECH penapaTuBHOT pere-
HepaLii, 0co6A1BO NPy OAHOYACHOMY 3aCTOCYBAHHI NepopanbHoO i MicLeBo.
BucHOBKM. Pe3ynbtatu focnigkeHb BKa3yloTb Ha NepCreKTUBHICTb PO3pOOKM pafio3axUCcHUX Mpenaparis, 34aTHUX
CTUMyYNIOBATM MpOLECH penapaTMBHOT pereHepauii Ha OCHOBi KOMMO3WLiA POCAUHHUX NONAIPEHONbHUX ChonyK i
nonicaxapuaiB y pPisHUX AKICHUX 1 KiNbKiCHUX CMiBBiAHOWEHHSAX.
KniouoBi cnoBa: mefuyHuMii 3aXuCT, NpoTUpagiaLiiHuii 3axucT, pagiomonudikatopy, KBEPLUETUH, NaTynaTeH.
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PROSPECTS FOR CREATION OF RADIOPROTECTIVE MEANS
BASED ON NATURAL POLYPHENOLS AND POLYSACCHARIDES

The high level of nuclear radiation threats in the modern world determines the need to find new means of pharma-
cological protection of the health of military personnel and civilians from the effects of ionizing radiation. Of par-
ticular scientific interest in this aspect are natural polyphenols as a promising basis for the development of new
drugs, radiomodifiers.
Objective. Justification of the prospects of creating radioprotective agents based on compositions of plant
polyphenolic substances (PPS) and polysaccharides.
Material and methods. The experiments were performed on 130 laboratory white rats-male of Wistar line sexu-
ally mature weighting 180-240 g. Animals once received a total X-ray dose equivalent to 4.25 Gy. The effects of
quercetin and patulaten to the processes of reparative regeneration under conditions of X-ray irradiation and
against the background of butadione suppression were investigated. Indicators in the study groups were com-
pared using the Student’s t-test for independent samples; the differences were considered statistically significant
at p < 0.05.
Results. The various biological properties of quercetin, in particular, the ability to bind hydroxyl radicals, is the
potential for developing radioprotective agents based on it. At the first stage of the study, the effect of PPS and
their compositions with polysaccharides on reparative regeneration was studied against the background of its sup-
pression in intact and irradiated animals. With the oral administration of PPS and their compositions with pectin to
white rats, 30 minutes before the administration of butadion, an increase in the processes of reparative regenera-
tion in the cells of the covering epitheliumof the esophagus was observed. At the same time, quercetin granules
caused the most expressive effect, which increased the statistically significant value of the mitotic index by 78.5 %
in relation to the group of animals injected with butadion. At the second stage of the study, the effect of polyphe-
nolic substances and their compositions with pectin on the processes of reparative regeneration in intact and irra-
diated white rats was studied on a model of linear skin wounds. The prophylactic administration of quercetin gran-
ules and the treatment of wounds with 20 % sterile quercetin gel significantly accelerated the healing process.
Experimental data indicate that quercetin granules have the ability to stimulate the processes of reparative regen-
eration, quercetin showed the greatest efficiency with simultaneous use inside and topically.
Conclusions. The research results indicate the promise of developing radioprotective drugs that can stimulate
reparative regeneration processes based on compositions of plant polyphenolic substances and polysaccharides in
various qualitative and quantitative ratios.
Key words: medical protection, radiation protection, radio modifiers, quercetin, patulaten.
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BCTYII INTRODUCTION

Bucoxmnii piBeHb pamianiiiHo-saepHNUX 3arpo3 y cydac-  The high level of radiation and nuclear threats to the
HOMY CBITi OOIpYHTOBY€E HEOOXiTHICTh mMpoaoBxXeHHs  modern world justifies the need to continue scientif-
HayKOBHX po3po00oK y cdepi 3axucty 3010poB’s Bilick-  ic developments in the field of health protection of
KOBOCIIY>KOOBIIiB i IMBUIBHOTO HAaCeJIeHHS y BUITanKy  military personnel and civilians in the event of ion-
BIUIMBY 10Hi3yI0UOr0 BUITPOMiHIOBAHHSI. izing radiation exposure.

BsJ Natalia V. Kurdil, e-mail: kurdil _nv@ukr.net
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YKpaiHcbKa BiliCbKOBO-MeIWYHA aKaIeMist TIPU TapT-
HepcTBi 3 HayKOBUM LIEHTPOM MPEBEHTUBHOI TOKCU -
KOJIOTi1, Xap4yoBOl Ta XiMiyHO1 Oe3IeKU iMeHi akKa-
nemika JI. I. MenBenst MiHicTepcTBa OXOpOHH 3/10-
poB’sa Ykpainu (HaykoBuii ieHTp) oOpaiu CHiIbHUMA
HampsiM HayKOBUX JOCIiIKE€Hb 3 METOI CTBOPEHHS
3ac00iB 3aXUCTY BiliCbKOBOCJIY>KOOBLIiB B YMOBaXx Xi-
Mi4yHO1, 6i0IOTiIYHOI, pagialiiiHoI i sAepHOi Hebe3e-
KM B CydyaCHUX yMOBax. B pamMkax HayKoBOi CITiBITpalli
nepeadayeHo CTBOPEHHSI HOBOTO MPOAYKTY, 31aTHOTO
3MEHILIMUTHU BILJIMB iOHi3yI0UOr0 BUMIPOMiHIOBAaHHSI Ha
JIIOAVHY Ta 00’ €KTH Oi0CUCTEMMU.

BpaxoByroun, 110 cydyacHa HayKa BOJIOAIE€ IIUPO-
KHMM CIIEKTPOM JaHMX IIOAO0 OiOIpPOTEeKTOPHUX Biac-
TUBOCTEI MPUPOTHUX TTOJi(PEHOIiB, BOYEBUAL, HOBI
3ac00M MaloTh OYTH CTBOPEHI 3 ypaxXyBaHHSIM iCHYIO-
YMX 3HaHb MPO Oi0JIOriYHI BIACTUBOCTI TUX MPUPO/I -
HUX MOJi(DEHOJbHUX CIIOJYK, SIKi BCeOiUHO BHUBYEHI
Ta MPOMNIIIN HaeXXHY KIIiHIYHY anpo0dallio.

OcHOBY MexaHi3MiB peaizailii 0ioImpOTEKTOPHUX i
npoTupamialiiHuX eheKTiB Moai(PeHOTbHUX CHOIYK
CKJIaJaloTh MPOLIECH IiABUILECHHS 3arajibHOl Hecre-
U (pigHOI pe3MCTEHTHOCTI OpraHi3My Ta MoagudiKalii
piBHSI HOro pamioyyTIMBOCTI 0e3 MposBYy IMOOIYHUX
edekTiB, 1110 00YMOBUJIO BUOip MPUPOAHUX TOie-
HOJIiB B SIKOCTi MpeaMeTy JOCTiIKEHHSI.

Yrponosx 80 pokiB KBeplLETUH € 00’ €KTOM HAyKO-
BUX JochimKkeHb. B nepion 3 KiHis 1980-x i 10 rmoyart-
Ky 2000-x pokiB Oy noBeJeHi renato-, paaio-, Kap-
Jio-, He(ppo- Ta HEMPONMPOTEKTOPHI BIACTUBOCTI, aH-
TuAiabeTUUYHa, aHTUATEPOreHHa, aHTUOCTEONOPO3Ha
Jlisl TIperapaTiB Ha OCHOBI KBepueTuHy [1—8].

ITpuponHi nojipeHONM 3AaTHI MPOSIBISITU OioJyio-
riyHy e(peKTUBHICTb, 110 BM3HAYAETHCS MiABUILIEH-
HSIM MOPOry paaiope3MCTEeHTHOCTI B yMOBax [il Ma-
JIUX 103 iOHi3yro4yoro BMIIpOMiHIOBaHHsA [9—13].
PagiozaxucHi epekTn peanizyloThCs LIISXaMU: CTU-
MYJISILi1 HEMPOEHIOKPUHHOI i iIMyHHOI CUCTEM 3 aK-
TUBALIE€IO IXHIX OKpeMUX JaHOK (rirmoci3, rirmorasa-
MyC, TUMYC, HAAHUPKOBI 3aJ1031, IIIMTOTOAIOHA 3aJ10-
3a Ta iH.); aKTUBaLii €HIOreHHUX aHTUOKCUIAHTHUX
CUCTEM; CTUMYJISILiT CUHTETUYHUX Ta METa0OJiYHUX
MpoLeCiB Tpu TOCTpaialiiiHiii penapalil TKaHWH;
peryjtoBaHHS MpoLiecy TKAHUHHOTO TUXaHHS i Tpo-
1IeCiB MEPEKMCHOTO OKUCHEHHS JIIiIiB Yy MeMOpaH-
HUX CTPYKTYypax Ta iH.

YucelbHICTh HAYKOBUX AOCJiIXKEHb, TPUCBIYEHUX
pi3HUM eeKTaM MPUPOTHUX MOJi(heHOJIiB, TOCTIHHO
3pocTae. B ocTaHHiI pOKM aKTUBHO MOCTiIXKYIOThCS
MPOTHUPAKOBI Ta OHKOMPOTEKTOPHiI e€(PeKTU KBeplie-
TnHy [14, 15].

Ukrainian Military Medical Academy in partner-
ship with L.I. Medved’s Scientific Center of Pre-
ventive Toxicology, Food and Chemical Safety of the
Ministry of Health of Ukraine (Scientific Center) has
chosen a common direction of scientific research
with the purpose of creation of means of protection of
military personnel in the conditions of chemical, bio-
logical, radiation and nuclear dangers in modern con-
ditions. Scientific cooperation envisages the creation
of a new competitive product that can reduce the
impact of ionizing radiation on humans and biosys-
tems.

Given that modern science has a wide range of data
on the bioprotective properties of natural polyphe-
nols, it is obvious that new agents should be created
considering the existing knowledge about the biologi-
cal properties of those natural polyphenolic com-
pounds that have been comprehensively studied and
have undergone appropriate clinical testing.

Natural polyphenols were chosen as a subject of
study not by chance. The mechanisms of realization
of the bioprotective and anti-radiation effects of
polyphenolic compounds are based on the processes
of increasing the general nonspecific resistance of an
organism and modifying the level of its radiosensitiv-
ity without showing side effects.

For more than 80 years, quercetin has been the
subject of scientific research, since the late 1980s and
the early 2000s hepato-, radio-, cardio-, nephro-,
neuroprotective properties, antidiabetic, antiathero-
genic, antiosteoporosis action of Quercetin-based
drugs [1-8].

Natural polyphenols are able to exhibit biological
efficiency, which is determined by the increase of the
radioresistance threshold under the conditions of
low-intensity radiation exposure/at low doses of ion-
izing radiation [9—13]. Radioprotective effects are
realized through the following ways: stimulation of
the nervous, endocrine and immune systems with
activation of their individual units (pituitary, hypo-
thalamus, thymus, adrenal glands, thyroid gland,
etc.); activation of endogenous antioxidant systems;
stimulation of synthetic and metabolic processes in
post-radiation tissue repair; regulation of tissue respi-
ration and lipid peroxidation processes in membrane
structures, etc.

The number of scientific studies devoted to the var-
ious effects of natural polyphenols has been steadily
increasing, and the anti-cancer and oncoprotective
effects of quercetin have been actively investigated in
recent years [14, 15].
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basytounchk Ha BHIIe3a3HAYEHOMY, OO’€KTOM JIaHOTO
JocHimKeHHs 0y 00paHi 6i0MpOTEKTOPHI, alalNTONeHHi,
pamio3axrcHi BJIACTMBOCTI TIPUPOTHUX TTOJi(PeHONIB B
KOMIO3M1Iii 3 moJticaxapuaamMiu. AHTUOKCHUIAHTHI BIACTU-
BOCTI IpenapariB KBepLETUHY Y MOEAHAHHI 3 MEKTUHOM,
iX 3[aTHICTb 3B’SI3yBaTy TiIPOKCUJIbHI paguKallk, € BaxX-
JIUBUMM YMHHHUKAMH, 110 JO3BOJISIIOTH PO3IIAIATH iX B
SIKOCTi pagioMoaundikaTopis.

3aBIaHHSIM JAHOTO JOCHIMIXKEHHS OYJIO IMiaATBEepIKEH-
Hsl 6i0MPOTEKTOPHUX i pafgio3axucHuxX (pagioMoaudiky-
04rX) eeKTiB MpernapaTiB KBepUESTUHY B KOMITO3UIIii 3
MEKTUHOM €KCIIEpUMEHTAIbHUM IIUISIXOM, 32 pe3yJibTa-
TaMU SIKOTO TUIAHYETbCS CTBOPUTH (apMaKOJOTiUHUN
3acid 3axXMCTy Bid Aii i0HI3yl0OUOro BUIIPOMiHIOBAHHSI Ha
OCHOBI BITYM3HSIHOT CUPDOBUHU.

BusnaueHa MeTOI0/I0TisSI CTBOpEHHST 3aco0y TpOTHUpa-
JiallifHOro 3axUCTy BiAMOBiZa€ BUMOraM, BU3HAYECHUM
JIEPKABOIO IS HAYKOBOTO CYTTPOBOTY TTPOLIECY PO3POOKU
KPUTUYHUX TEXHOJIOTIH IJI CydacHUX MOTped 30poitHmX
Cun Ykpainu y 3acobax mpoTupamialliiiHoro 3axXucTy.

Pob6ota € yactunoro HIIP HaykoBoro 1ieHTpy IpeBeH-
TUBHOI TOKCUKOJIOTI1, XapyOBOi Ta XiMi4YHOI 6€3MeKH iMeHi
akagemika JI.I. MenBenst MiHicTepcTBa OXOPOHM 3I0POB’SI
Vkpainu: «HaykoBe oOrpyHTyBaHHSI 0€3MMeUHOCTI 7151 300~
pOB’Sl JIIOAVHU MECTULIMAIB Ta arpoxiMikarTiB, HOBUX TeX-
HOJIOTil, peYyoBMH, MaTtepiajiB, BUPOOiB, 00’€KTIB TOB-
KUJLJIs1, XapyoOBUX MPOIYKTIB Ta MPOAOBOIYOI CUPOBUHU;
pO3po0Ka BiIMOBITHUX MEAUUYHUX KPUTEPIIB i MOKA3HUKIB
(caHiTapHUX Ta emiJeMioJIOriYHMX); CaHiTapHO-XiMiyHa,
TOKCUKOJIOTO-Tiri€HiYHa OLliHKa, perlaMeHTallisl, HOpMY-
BaHHs» (Ne gepxxaBHol peectpauii 0112U001133). ®par-
MeHT: «TOKCHKOJOTiYHUI CYIPOBiA CTBOPEHHS iHHO-
BalLIIHUX JIETMYHUX NO0ABOK — aJamnTOreHiB, 3JaTHUX
MiABUILYBAaTH 3aXUCHI MOXJIMBOCTI OpraHi3my, Ipu
LIKiIJIMBOMY BIUIMBI CEpeIOBUILA KUTTEIISIBHOCTI».

META

OOIpyHTYBaHHS MEPCHEKTUB CTBOPEHHS 3aCO0iB padio-
3aXMCHOI Jil HA OCHOBI KOMITO3ULIiA POCIMHHUX IOJi-
denonpHux crionyk (IMMMOC) i momicaxapuis.

MATEPIAJI TA METOJAU JOCJIIII2KEHHA

HocnigpkyBanu BIUIMB KoMmmo3uiiin npupoaHux [MPOC i
nosticaxapuiB (KBEpLIETUHY IpaHyJ) Ha MPOLECH perna-
paTMBHOI pereHepallii y Oilux IypiB B yMOBax eKCIepH-
MEHTY: Ha (POHi OMPOMiHEHHSI PEHTTeHiBCbKMMU TPO-
MeHSIMHU i Ha GOHI MPUTHIYEeHHS OyTamioHom. Jlocmian
npoBeneHo Ha 130 1abopaTopHUX OiTUX CTATEBO3PIIUX
mypax-camugx JiHii Wistar macoro 180—240 r. TBapuHu
po3BeneHi y BiBapii JII1 «HaykoBuii ieHTp NpeBEeHTUB-
HOI TOKCHUKOJIOTiI, XapyoBOi Ta XiMi4yHO1I Oe3neKu iMeHi

Based on the above, the object of this study was
to select the bioprotective, apoptogenic, radiopro-
tective properties of natural polyphenols in poly-
saccharide compositions.The antioxidant proper-
ties of quercetin preparations and the combination
with apple pectin, their ability to bind hydroxyl
radicals, is an important factor that allows them to
be regarded as radio modifiers.

The objective of this study was to confirm the
bioprotective and radioprotective (radiomodify-
ing) effects of quercetin preparations in a pectin
composition in an experimental manner, the
results of which would create an alternative phar-
macological remedy for ionizing radiation on the
basis of domestic raw materials.

The methodology of creation of anti-radiation
protection equipment meets the requirements set
by the state for scientific support of the process of
development of critical technologies and takes into
account the modern needs of the Armed Forces of
Ukraine in the means of radiation protection.

This study is part ofthe scientific research is cal-
led «Scientific substantiation of safety for human
health of pesticides and agrochemicals, new tech-
nologies, substances, materials, products, envi-
ronmental objects, foodstuffs and food raw mate-
rials; development of appropriate medical criteria
and indicators (sanitary and epidemiological);
sanitary-chemical, toxicological-hygienic assess-
ment, regulation, regulation» (state registration
number 0112U001133). Fragment: «Toxicological
support for the creation of innovative dietary sup-
plements — adaptogens capable of enhancing the
protective capabilities of the body, with the harm-
ful effects of the environment».

OBJECTIVE

Substantiation of prospects for the creation of radio-
protective agents based on compositions of plant
polyphenolic substances (PPS) and polysaccharides.

MATERIAL AND METHODS

The effect of compositions of natural polyphenolic
compounds and polysaccharides (Quercetin gran-
ules) on the processes of reparative regeneration in
white nonlinear rats under experimental conditions
against the background of X-ray irradiation and
against the background of butadione suppression
were investigated. The experiments were performed
on 130 laboratory nonlinear white adult male rats
weighting 180—240 g. The animals were kept in the
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akagemika JI.I. Mensenst MO3 Ykpainu». TBapuH yTpu-
MyBaJd B CTalliOHAapHUX yMoOBax BiBapito HaykoBoro
HEeHTPY Ha IMTYYHOMY CBiTI0BOMY IHI (12-rogwHHHWMI
JeHb/12-ToOMHHA HiY) Ta CTaHIAPTHOMY XapyOBOMY
pallioHi BiBapito, IO CKJagaBcs i3 CyXOro Kopmy Ta
MUTHOI BOAM B HEOOXimHii KiibKocTi. TBapuH ogHOpa-
30BO OMPOMIiHIOBAJIM PEHTIeHiBCbKMMU IIPOMEHSIMU 3a
JOTIOMOI'0I0 MOOIIbHOI PEHTreHiBChbKOI YCTaHOBKU
(PYM-4) B no3i, ekBiBajseHTHi#t 4,25 Ip. MiTOTUYHY aK-
TUBHICTh TKAHWUH (MITOTUYHUI iHIEKC) MOCIiIXKYyBaJIU
BigrosigHo 1.1.5 Hakazy MO3 Ykpainm Big 13.03.2007
Nell6 «IIpo 3aTBepmXeHHSI METOAMYHUX PEKOMEH-
narin «O0cTexkeHHS Ta paliloOHyBaHHS TEPUTOPIi 3a CTy-
MeHeM BIUIMBY aHTPOMOrNeHHMX UYMHHMKIB Ha CTaH
00’€KTIB JOBKIJIJIS 3 BUKOPUCTAHHIM IIUTOTEHETUYHNX
METO/IB».

Ilepimii etan gociigkKeHHsT TepeadayaB BUBYCHHS
MpoleCiB pernapaTUBHOI pereHepallii B KJIiTUHAX IOK-
PUBHOTO eMiTelil0 CTPAaBOXOY y LYypiB-CaMIIiB B yMOBax
MpPUTHIYEHHSI pernapaTMBHOI aKTUBHOCTI OyTamioHOM.
BBenenHst OyTanioHy 3[iiCHIOBaJIM OIHOPA30BO BHYT-
PILLIHLOOYEPEBUHHO (K aHaJor BHYTPilIHbOBEHHOMY
BBeAeHHIO) B mo3i 200 mr/kr macu Tina. Ilpemaparu
KBEPLETUHY BBOAWJIM OIHOPA30BO I€pOpajbHO B 103i
100 Mr/kr mMacu Tina 3a 30 XB 40 BBeAeHHSI OyTadioHY.
IHTeHCHBHICTb TpoOlIECiB pemapaTUBHOI pereHepaiii
BU3HAYaJIM y TpoMine (KiJIbKiCTh BMUITaIKiB MIiTO3y Ha
1000 xJiTuH).

Hpyruii eran gocaiaKeHHs ckjagaBcs 3 4 cepiil Jocii-
IIiB i mepeadayaB BUBYEHHSI ITPOLIECIB perapaTUBHOI pere-
Hepallii MOKPUBHOTO eITiTelliio y OiTNX IIypiB Ha MomeTi
OTPOMiHEHHS PEHTTeHiBCbKUMU MPOMeHSIMU. KOHTPOJIb-
Hill rpyni TBapuH (iHTaKTHi rpymi) B OISTHII MPaBOTO
CTerHa 3a JIOIMOMOIOI0 CKaJjbIiesl 0y HaHeCeHi HIKipHi
panu posmipom 2,0 x 0,5 cm (twroma panu — 1,0 cm?).
CrocTepiraiu IpoLec 3aroO€HHS paH i KOXHi 5 110 BU3Ha-
YaJIu TUTOIILY paH.

B nepiuiii cepii moctiaiB TBApMHAM Nepea HaHECEHHSIM
paH Ha LKipy IPOBOAMJIM Pa30Be OMPOMiHEHHSI.

B npyriii cepii mocainiB MIKipHi paHU HAHOCWJIM TBa-
puHaM yepe3 30 mi® micas pa3oBOTO ONMPOMiHEHHS.
ITicig HaHeceHHS IWIKipHUX paH TBapuMHAM BBOIMUJIM
MepopaJbHO KBEpLETUHY rpaHyau B g03i 200 mr/kr
Macu Tija. 3a TBapMHaMM CIIOCTepirajv mpotsirom 60
Ii0.

B mepumwmx aBox cepisix IOCHiIiB TBapuHaM BBOIWIN
IIOAEHHO IePOpabHO KBEPLETUHY I'PaHY/IM MPOTITOM
BCBHOT'O IEPioy CIIOCTEPEXKEHHS.

B Tperiii cepii mocnifiB KBepUEeTUHY I'PaHYJIW BBOIM -
JIM TBAapMHaM IIepopaibHO B 103i 200 MI/Kr Macu Tija
BaopongoBx 10 mi6 mepen ompoMiHEHHSIM B J03i,

vivarium of the L.I. Medved’s Scientific Center of
Preventive Toxicology, Food and Chemical Safety of
the Ministry of Health of Ukraine at an artificial
light day (12-hour day/12-hour night) and a stan-
dard vivarium food diet consisting of feed and drink-
ing water in the required amount. Animals were sub-
jected to single irradiation using a mobile X-ray unit
(RUM-4). The rats were completely irradiated at a
single dose equivalent to 4.25 Gy. The Mitotic
Activityof tissues (Mitotic index) was investigated
according to item 1.5 of the order of the Ministry of
Health of Ukraine of March 13, 2007 No. 116 «On
approval of methodological recommendations
«Survey and zoning of the territory by the degree of
influence of anthropogenic factors on the state of
environmental objects using cytogenetic methods».

The first stage of the study involved the study of
reparative regeneration processes in the cells of the
esophageal epithelium of the male rats under the
conditions of inhibition of reparative activity by buta-
dione. The administration of butadione was per-
formed once intraperitoneally (as analogous to intra-
venous administration) at a dose of 200 mg/kg mass.
Quercetin preparations were administered orally
once at a dose of 100 mg/kg mass 30 minutes prior to
the administration of butadione. The intensity of the
processes of reparative regeneration was determined
in ppm (number of cases of mitosis per 1000 cells).

The second stage of the study consisted of 4
series of experiments and involved the study of the
processes of reparative regeneration in white rats
on a model of X-ray irradiation. The control group
of animals (intact group) were inflicted skin
wounds of'size 2.0 x 0.5 cm (wound area — 1.0 cm?)
in the area of the right thigh with a scalpel. The
wound healing process was observed and the
wound area was determined every 5 days.

In the first series of experiments, animals were ir-
radiated once before inflicting wounds on the skin.

In the second series of experiments, the wounds
were inflicted to the skin of animals 30 days after
single irradiation. After the infliction of the skin
wounds, the animals were administered oral pellets
of 200 mg/kg orally. The animals were observed for
60 days.

In the first two series of experiments, animals
were administered oral pellets of quercetin daily
throughout the observation period.

In the third series of experiments, quercetin
granules were administered to the animals orally at
a dose of 200 mg/kg mass for 10 days before irradi-
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ekBiBajeHTHil 4,25 Ip, i HaHeCeHHSIM IIKiPpHUX paH.
ITicns onpoMiHeHHS i HAHECEHHS paH MPOAOBXKYBaIU
JlaBaTU KBEpLETUHY IpaHyJU B Tili caMmiit m03i i 3Ma-
11yBaJyd paHM rejeM, BUTOTOBJIEHUM Ha OCHOBIi KBep-
LIETUHY, TOOTO 3aCTOCOBYBaJIM MpenapaT BHYTPIIIHBO i
MiClIEeBO.

B ueTBepTiii cepii gociaiB TBapMHAM BBOJAMIU KBEp-
LETUHY TpaHyJM BIIPOJOBX 7 1i0 JO OMNPOMiHEHHS,
MOTiM OMIPOMIHIOBAJIM TBAPUH i MPOJOBXYBAJIN BBOIUTU
npenapar 25 mi6 B mo3i 250 mr/kr Mmacu Tina. Yepes 30
JIi0 TTicyIst OmpOMiHEeHHSI HAHOCWJIY LIKipHi paHu. Bpaxo-
BYBaJIM IOKA3HWKM BMKMBAHOCTI TBApUH i TMHAMIKY 3a-
TOEHHS IIKIPpHUX pPaH.

ExcriepyuMeHTH Ha TBapuHax Oyj0 3AiAiCHEHO BiAIO-
BimHO mo KouBeHuii Pagu €Bpornm m1og0 3aXmncTy xpe-
OCTHUX TBapMH, SIKMX BUKOPMCTOBYIOTH Y HayKOBHUX
winsx. ITokasHUKY B Tpymax JOCIiIXKEeHHS MOPiBHIOBAIN
3a JOMOMOTro10 -Kputepito CThloJeHTa 1JIs1 He3aJIeXKHUX
BUOIpOK; BIAMiHHOCTI BBaXKaJl CTATUCTUYHO 3HAYYLLIM-
mu 1ipu p < 0,05. AHamizyBaiu oTpuMMaHi JaHi 3a J0IO-
MOIOI0 CTaHAAPTHUX CTAaTUCTUYHUX IHCTPYMEHTIB
Microsoft Excel 2007.

PE3VYJIBTATU TA IX OGTOBOPEHHS

B HaykoBiii JiTepaTypi iCHYIOTb CBiTU€HHS PO Te, IO
OKpeMi MpUpOAHi (paaBOHOIAM i MperapaTy i3 poCIuH
MalOTh BUPAXXEHY 3IaTHICTh CTUMYJIIOBATHU IIPOLIECH pe-
napaTHBHOI pereHepallii B 6araTbox opraHax i TKaHMHax
OpraHiaMy TBapuH i JioauHU. BukoHaHa cepist JoCiiB
3 BuBYeHHS BIIUBY [IDC Ta ix KOMITO3UIIii 3 MEKTHU-
HOM Ha IpoLecU pernapaTUBHOI pereHepallii B KJIiTUHaX
TMOKPUBHOTO eIliTeJiI0 CTpaBOXOMy OiTMX IIypiB Ha (pOHI
il IpUrHiYeHHs OyTaaioHOM, IKUI BBOAWIM IIypaM pa-
30BO BHYTPIIIHBOOUEPEBMHHO B 1M03i 200 MI/Kr mMacu
TiJa.

Hocnimxyanu gito npox INMOC: kBepLeTUHY i maTyJia-
TeHy. KBeplLeTH — (hJ1TaBOHOI pOCIMHHOTO MOXOIKEH-
Hs1, IO MICTUTBCS B 6araTboX poCarHaX NePEeBaXKHO Yep-
BOHOT0, 0arpsiHOTO KOJIOPY, B AESIKUX COpTax Medy (€B-
KaJlinfTOBOMY, YalfHOTO JiepeBa); maTyJaTeH — Ipernapar
i3 cyuBiTh YopHOOpUBLIB (1aT. Tagetes). KBeplLeTuH i ma-
TyJIaTeH BBOIMIM IIepOPaJIbHO pa30Bo B 103i 100 Mr/Kr
MacH Tina 3a 30 XB 10 BHYTPIIIbOOYEPEBUHHOTO BBEICH-
Hs OyTamioHy.

BcTaHoBieHO, 110 OpU BHYTPilIHbOOUYEPEBUHHOMY
BeACHHI OyTamioHy BMHMKA€E MPUTHiYEHHS iHTEHCUB-
HOCTi perapaTMBHUX MpPOLIECIiB Y CIM30BilA 00OJOHILII
CTpaBOXOy OUIMX I1ypiB. 3MEHIIIEHHS BEJIMYMHU MiTO-
TUYHOTO iHAEKCY y TBapWH Ha (POHI MPUTHIYEHHS Oy-
TaIiOHOM € CTATUCTUYHO JOCTOBIPHUM IO BiZHOIIEHHIO
IO TPYITM iHTAaKTHUX TBapuH (Tabm. 1).
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ation at a dose equivalent to 4.25 Gy and the inflic-
tion of skin wounds. After irradiation and wound-
ing, quercetin granules were continued to be given
at the same dose and the wounds were lubricated
with a quercetin-based gel, i.e. quercetin was
administered internally and locally.

In the fourth series of experiments, quercetin
granules to animals were injected for 7 days before
irradiation, then irradiated animals and continued
to enter the drug for 25 days at a dose of 250 mg/kg
mass. After 30 days, skin wounds were applied after
irradiation. They took into account the animal sur-
vival rates and the dynamics of skin wound healing.

Animal experiments were carried out in accor-
dance with the Council of Europe Convention on
the Protection of Vertebrate Animals, which is
used for scientific purposes.Indicators in the study
groups were compared using the Student’s 7-test
for independent samples; the differences were con-
sidered statistically significant at p < 0.05. Ana-
lyzed the data obtained using standard Microsoft
Excel 2007 statistical tools.

RESULTS AND DISCUSSION

There is evidence in the scientific literature that cer-
tain natural flavonoids and preparations from plants
have a distinct ability to stimulate the processes of
reparative regeneration in many organs and tissues of
the body of animals and humans. A series of experi-
ments to study the effect of polyphenolic compounds
and their compositions with pectin on the processes of
reparative regeneration in the cells of the esophageal
epithelium of white rats against the background of its
inhibition by butadione, administered to rats once
intraperitoneally at a dose of 200 mg/kg body weight.

The effect of two PPS was studied: quercetin
andp. Quercetin — a flavonoid of plant origin, found
in many plants mainly red, purple, in some varieties
of honey (eucalyptus, tea tree); patulaten — a pre-
paration of inflorescences of velvets (marigolds, lat.
Tagetes). Quercetin and patulaten were adminis-
tered orally once at a dose of 100 mg/kg mass 30
minutes before the intraperitoneal injection of buta-
dione.

It is established that with an intraperitoneal
injection of butadione, there is a suppression of the
intensity of reparative processes in the mucous
membrane of the esophagus of white rats. The
decrease in the magnitude of the mitotic index in
this group of animals is statistically significant rel-
ative to the group of intact animals (table 1).
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EXPERIMENTAL

RESEARCH

Ta6nauusa 1

Bnaue N®C 1a ix KOMNO3ULii 3 NEKTUHOM HA MITOTUYHY aKTUBHICTb KNITUH MOKPUBHOIO eniTenilo CTpaBoxoay

wypis Ha ¢oHi ii npurHivenHa 6yragionom (n = 7)
Table 1

The effect of PPS and their compositions with pectin on the mitotic activity of cells of the rat epithelium of
the esophagus of rats against the background of its inhibition by butadione (n = 7)

YMoBM ekcrnepuMeHTy

MitoTu4yHa akTMBHICTb (Mpomine)

Ne/ # ; o MokasHuk / index - .
/ Experiment conditions / Mitotic activity (ppm)
IHTaKTHI TBApPMHK / intact animals M=£m 11,9+13
ByTapioH (koHTponb) / Butadion (control) M £ m 717+0,83
1 BytapioH + narynateH / Butadion + Patulaten M£wm 11,5+21
2 ByrapjoH + keepueTtuH / Butadion + Quercetin M+wm 8,44 + 0,79
3 Byrapjon + kBepueTuHy rpaHynm / Butadion + Quercetin granules M+wm 12,8 £ 1,24*

[MpumiTka. * — CTaTMCTWYHA JOCTOBIPHICTb Pi3HWL MO BIZHOLLEHHIO 10 KOHTPOMIO (BBEAEHHS OyTamiony), p < 0,05.
Note. * — the statistical significance of the difference with respect to control (Butadione administration), p < 0.05.

IIpu mepopanbHOMYy BBeaeHHI TBapuHaMm [1DC Ta ix
KOMITO3MIII 3 MeKTUHOM (KBEpLIETUHY rpaHyian) 3a 30
XBUJIMH JI0 BBeIEHHSI OyTaJioHy CITOCTePiTrajJu MOCUIEH-
HSI TTPOLIECiB permapaTUBHOI pereHepallii B KIIITHHAX MTOK-
PUBHOTO emniTeito crpaBoxoay. [Tpy nboMy HaiOUTbIINI
edeKT BUKINKAIN KBEPLUETUHY I'paHy/Iu, KOTPi cTaTUC-
TUYHO JOCTOBIPHO 30ibIITyBaIN MOKA3HUK MITOTUYHOTO
iHgekcy Ha 78,5 % TMOpIiBHAHO 3 IPYITOI0 TBAPUH, SKUM
BBOJMJIM OyTamioH (rpyra KoHTpoJo). [Tpenapatu dua-
BOHOI/IB, TakKi SIK MNaTyJaTeH i KBEPLETUH TaKOXK 30i1b-
LIYyBaJIM MITOTUYHUIA iHgekc Ha 60,4 % i 17,7 % Biarmo-
BiIHO, OJHAK 11e 30iJIbIIEHHS He OYJIO CTAaTUCTUYHO JI0C-
TOBipHUM.

TakuM 4yMHOM, TIPOBEAEHI AOCIiIXKEHHSI OO3BOJISIIOTh
JiiTK BUCHOBKY, 1110 [1MC Ta iXx KOMITO3U11ii 3 IEKTUHOM
MaloTh 3JaTHICTb CTUMYJIIOBATH MPOLIECU perapaTUBHOI
pereHepallii B CJIM30Biii 000JIOHIIi CTPAaBOXOAY €KCIEPU-
MEHTaJIbHUX TBapuH (Oini mypu). HaidGinbmmii crumy-
JIIOIOUMIA BIJIUB MaB KOMITO3MLIAHUI Mpenapar, CTBO-
pEHUilI Ha OCHOBiI KBEPUETUHY i SIOJYyYHOIO MEKTUHY
(kBepueTtuHy rpanyau). Lli obcraBMHU cBimuaThb MHpo
MNepCIeKTUBHICTh PO3POOKU IIperapariB, 30JaTHUX CTU-
MYJIIOBAaTH TMPOLECH pernapaTMBHOI pereHepaillii, Ha oc-
HOBI KOMMNO3UIIi pOCTMHHUX MOJTi(heHOTbHUX PEYOBUH
i mosicaxapuiB y pi3HUX SIKICHUX i KiJIbKICHUX CITiB-
BiTHOILICHHSIX.

3 MeToto 00’ekTuBHOI omiHku 3paTHOCTI [1DC Ta ix
KOMIIO3UIIi} 3 TIEKTMHOM CTUMYJIIOBaTU MPOLIECH pera-
paTUBHOI pereHepallii MPoOBeAeHO AOCTiIKEHHS BILIUBY
KBEPLETUHY TPaHyJ Ha IIPOLIECH pelrapaTUBHOI pereHe-
patii y 611X 111ypiB Ha MoJiei JiHIMHUX paH 1IKipu.

B nmepiii cepii mochiniB gito KBepleTrHy olliHIOBaJIX
y iHTaKTHMX TBapuH. TBaprHaM B AISHIII PABOTO CTEr-
Ha HAHOCWJIM Ha MIKipy paHy po3mipoMm 2,0 x 0,5 cm

Oral administration to animals of PPS and their
compositions with pectin (quercetin granules) 30
minutes prior to the administration of butadione
observed an increase in the processes of reparative
regeneration in the cells of the esophageal epitheli-
um. The greatest effect was caused by quercetin
granules, which statistically significantly increased
the mitotic index by 78.5 % with respect to the
group of animals to which butadion (control group)
was administered. Flavonoid preparations such as
patulaten and quercetin also increased the mitotic
index by 60.4 % and 17.7 %, respectively, however,
this increase was not statistically significant.

Thus, the conducted studies allow concluding
that PPS and their compositions with pectin have
the ability to stimulate the processes of reparative
regeneration in the mucous membrane of the
esophagus of experimental animals (white rats).
The greatest stimulating effect was caused by a
composite preparation made on the basis of
quercetin and apple pectin (quercetin granules).
These circumstances point to the prospect of
developing drugs that can stimulate the processes
of reparative regeneration, based on compositions
of plant PPS and polysaccharides in different
qualitative and quantitative ratios.

In order to objectively evaluate the ability of PPS
and their compositions with pectin to stimulate the
processes of reparative regeneration, the effect of
quercetin granules on the processes of reparative
regeneration in white rats on a model of linear skin
wounds was conducted.

In the first series of experiments, the effect of
quercetin was evaluated in intact animals. Animals in
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(roma — 1,0 cm?). CriocTepiraay MpoLec 3aro€HHS
paH i KOXHi 5 1i0 BUMipIOBald Ta PEECTPYBAIMU IXHIO
mioiry. Ha 5-Ty 1o0y y TBapuH IOUYMHABCSI PO3BUTOK
rpaHyJsIUiiiHOI TKAHWHU i 3MEHIIEeHHS TUIOLI paHUu
OLTBII HiXX Y 2 pa3u (MMepBUHHA ILUIOIIA paHu — 1 cM?,
yepes 5 1i6 — 0,47 cm?). Ha 10-1y 100y crocrepexxeH-
HSI paHM BUSIBIINCSI CYXUMM 3 10OpE pO3BHHYTOIO I'pa-
HYJISILIAHOIO TKAHUHOIO, CEPEIHs IUIOoIa paHU CKJIa-
nana 0,13 cm? (y 7,7 pa3a MeH11I€e 3a TepBuHHY). Ha 13-
Ty 100y y BCiX TBapWH CIOCTEPirajy IMOBHE 3aTOEHHS
paH.

B tabnuui 2 HaBeneHi JaHi PO BIUIMB KBEPLIETUHY
rpaHyJI IIpY 10T0 IepopaibHOMY BBEIEHHI TBApUHAM B
mo3i 200 mr/kr mMacu. BBenaeHHs IipemapaTy 3Ha4HO
OPUCKOPIOBAJIO 3aro€HHsl paH. Ha 5-ty noOy mioia
paHM Oyna aHaJoriyHa Tilt, 1110 crocTepiraau Ha 10-Ty
00y y TBApUH KOHTpOJbHOI rpynu. Ha 10-ty no0y y
BCiX TBapUH paHU MOBHICTIO 3aroiiucs, ToO0To Ha 5 1id
paHillle, Hi>K Y KOHTPOJIbHil rpyri.

3’s1coBaHoO, 110 OMPOMiHEHHS TBapUH B J03i, €KBiBa-
JIeHTHii1 4,25 Ip, 3HaYHO MOTipIIIy€e penapaTUBHi MPoLIe-
CH 1 YIOBUIbHIOE TEPMiHM 3arO€EHHS paH. Tak, Ha TPETIO
00y ITic/isi HAaHECEHHS paH ONpPOMiHEHUM TBapUMHaM
TpaHyJIsILii OyJIM BiACYTHi, CriocTepiraBcsl THiliHMIA 3a-
nanbHuit npouec. Yepes 10 ai0d rpaHysLil TakoxX OyIu
BiICYTHi, B psiai BUNaaKiB — HarHoeHHs. Ha 15-ty o0y
3 IBJISITIVCS TTIOOIMHOKI rpanyJsiii, Ha 20-Ty o0y — pa-
HM 3aroutucs, y 5 uiypiB OyJio BinMiueHe rHiiiHe 3ara-
JIEHHSI paH, 4 TBApUHM 3aTUHYJIM (TaOaULIA 2).

B rpyni TBapuH, IKUM ITiCJ1s1 ONPOMiHEHHS BBOIWIN
MepopaJibHO KBEepLETUHY rpaHyan B 103i 200 mr/kr
MacH Tijla, 3aTOEHHS WKipHUX paH BimOyBajocs 3Had-
Ho mBuame. B gaHiit rpyni TBapuH Ha 5—10-Ty 100y
CIIOCTEPEXXKEHHS paHU OYJIM 3 HASIBHICTIO TPaHyJIsILIMA,
OJHAK THIMHOIO 3amajieHHsI He CIIOCTepirajocs, Ha
BiZIMiHY BiJl KOHTPOJILHOI TPYIIN.

Ha 15-Ty noOy 3’sBisiavcs aKTMBHI I'paHyJIslii, Ha
20-Ty noby paHM MOBHICTIO pyOLoBanucs. B paHii
rpymi 3 20 TBapWH 3arWHYyJIa JIWIIE OJHA.

B npyriii cepii gociifiB KBepLieTUHY TpaHyJ I BBOAM -
JIM TBapMHaM TiepopajibHo B 103i 200 Mr/Kr macu Tiia
BIpoaoBxX 10 1i6 mepen onpoMiHEHHSIM i HAHECEHHSIM
wKipHux paH. Ilicisg onpoMiHeHHSI i HaHECEHHS
LIKipHUX paH MPOJOBXKYBAIM JaBaTu KBEPLIETUHY I'pa-
HYJIM B Tilt 3Ke 103i i 3MalllyBaJIu paHU XeJaernoaioHOo0
Macolo IIpemapaTy, TOOTO 3aCTOCOBYBaJIM IIpeIiapar
nepopajabHO i MiCLIEBO.

OTpuMaHi pe3yabTaTU IIOJ0 CTaHy TBapWUH B Wi
Tpymi ToKazajlu, [0 MNpodiaKTUYHE BBEAECHHS
KBEpLETUHY TpaHyJ i 3MalllyBaHHSI paH Treje-
MoJi0OHOI0 Macolo Mpernapary 3Ha4HO MPUCKOPIOIOTh

the area of the right thigh were wounded on the skin
2.0x 0.5 cm (area — 1.0 cm?). The wound healing pro-
cess was monitored and their area measured and recor-
ded every 5 days. On day 5, the animals began to devel-
op granulation tissue and reduce the area of the wound
more than 2 times (the primary area of the wound —
1 cm?, after 5 days — 0.47 cm?). On the 10" day of
observation, the wounds were dry with well-deve-
loped granulation tissue, the average wound area was
0.13 cm? (7.7 times less than the primary one). On the
13" day, all animals had complete wound healing.

Table 2 shows the effect of quercetin granules
when administered orally to animals at a dose of 200
mg/kg mass. The injection of the drug significantly
accelerated wound healing. On day 5, the wound
area was similar to that observed at day 10 in control
animals. On the 10th day in all animals, the wounds
were completely healed, i.e. 5 days earlier than in the
control group.

It has been found that irradiation of animals at a
dose equivalent to 4.25 Gy significantly impairs the
reparative processes and slows down the time of
wound healing. Thus, on the third day after wound-
ing, irradiated animals had no granulation, a purulent
inflammatory process was noted. After 10 days, gran-
ulations were also absent, in some cases suppuration.
On the 15" day, single granulations appeared, on the
20" day, the wounds healed, 5 rats had purulent
wound inflammation, and 4 animals died (Table 2).

In the group of animals treated with oral quercetin
granules at a dose of 200 mg/kg after irradiation, the
healing of skin wounds was much faster. In this
group of animals for 5—10 days, the wounds were
observable with «loose» granulations, however, no
purulent inflammation was observed, unlike the
control group.

On the 15™ day, active granulations appeared and
on the 20" day the wounds were completely scarred.
In this group of 20 animals, only 1 was died.

In the second series of experiments, quercetin
granules were administered to the animals orally at a
dose of 200 mg/kg of weight for 10 days before irra-
diation and skin wounds. After irradiation and appli-
cation of skin wounds, quercetin granules were con-
tinued to be given at the same dose and the wounds
were gelled with the drug, i. e., the drug was admin-
istered orally and topically.

The results obtained from the animals in this group
showed that the prophylactic administration of
quercetin granules and the entrapment of the
wounds with a jelly-like mass significantly acceler-
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MpOLIEC 3arOEHHSI paH IMOPIBHSHO 3 MOMNEPEIHBOIO
cepi€lo eKCIepuMEHTiB. Bxke Ha 5-Ty mo0y micis orm-
pOMiHEHHS i HaHeCeHHS paH 3 SIBIISLIMCS TpaHy-
Jqauii, Ha 10-Ty moOy BimMmivanucsi akKTUBHI TpaHy-
Jauii, Ha 15-Ty mo0y cmocTepirajocs MOBHE 3a-
TOEHHS paH.

B Tperiii cepii nociaiB TBApMHAM HAHOCUJIU IIKipHY
pany yepe3 30 mi6 micas onpomiHeHHs. 13 20 TBapuH,
SIKUM OyJIM HaHECEHi paHU, 0 KiHIIS MiCSTYHOTO CITOC-
TepeXeHHs BYXUIY nuiie 12 nrypis. B wiit rpymi TBa-
puH Ha 5—10-Ty moOy miclid HaHEeCEHHS paH TpaHy-
JISILIM He BimMivajocs, MiCLIIMU BimMidanocs THiiiHe
3anaysieHHs. Ha 15-Ty no0Oy 3 aBsiiCs rpaHyJislii, Ha
25-Ty 100y BimOyBaocs 3arOEHHS paHU.

IHmi# Tpymi mypiB micns ompomiHeHHsT 4epe3 30 mio
HAHOCWIM LIKipHi paHU i BBOAWJIU TIEpOPaIbHO KBepIIie-
TUHY rpaHyau B 103i 200 mr/kr Macu Tina. Ilicnsa om-
POMiHEHHS 3a TBapMHAMM CITOCTEpirajd BOPomoBX 60
mi6, i3 20 TBapuH BIKIo 14. BBegeHHST KBepLETUHY
rpaHyJ MOCUJIIOBAJIO TPaHyJIsLii, paHU HEe HATHOIOBAJIM-
s, OHAK TUIOIA paHM i Yyac 3arOEHHS CYTTEBO HE Bifl-
PI3HSUIMCS Bifl TOKA3HUKIB Y KOHTPOJIbHIl IPYITi TBAPUH.

B uerBepriii rpymi TBapuH KBEPLETUHY IPaHyJIM BBO-
M BIIPOAOBXK 7 Mi0 1O OIMPOMiHEHHS, ITiCJIsl 4Oro
OINPOMiIHIOBaJIM TBAapUH OJHOPA30BO B 103i, €KBiBa-
JIeHTHil 4,25 Ip, i npoaoB:xKyBaau BBOAUTHU MperapaT
BIIPOIOBXK 25 1i0 B mo3i 250 mr /kr Macu Tina. Yepes 30
Ji0 Tic/isl ONMpOMiHEHHS HAHOCWIM IIKipHi paHu. B
naHiii rpymi TBapuH i3 30 1rypiB Bukmto 16. Bxxe Ha 5-
Ty 100y Mic/sd HaHECEHHS paH 3’ SBJSUIMCS TPaHYJISILII.
Ha 10-ty moby panu Oynm 6e3 BUIiJIeHb, CyXi, CITOC-
Tepirajgacsl BUpaXxeHa rpaHyjsuiiiHa TkaHuHa. Ha 25-
Ty 100y paHU MOBHICTIO 3aTOIOBAJIUACS.

TakuM 4MHOM, HaBeleHi €KCINepUMEHTAJIbHi JaHi
CBimUaTh PO HASIBHICTh Y KBEPLETUHY IpaHyJT (KOMIIO-
31 KBEPLETUH + TMEeKTUH) 3JaTHOCTI CTUMYJIIOBATH
MpoLEeCH pernapaTUBHOI pereHepaliii Ha MoOJei JiHiii-
HUX paH WIKipW Yy iHTAaKTHUX i ONPOMiHEHUX TBApPUH.
Haii6inbiry eeKTUBHICTD IpeTiapat MpOoSIBIISIE TIPU OfI-
HOYaCHOMY 3aCTOCYBaHHi IMepopabHO i MiCLIeBO.

BUCHOBKU

[TonipeHOMBHI CITOIYKY Ta 1X KOMITO3UIIii 3 TEKTUHOM
MaloTh 3IaTHICTh CTUMYJIIOBATH IMPOLIECU pernapaTuB-
HOI pereHepallii B KJITUHaX TTOKPUBHOTO EMiTeNilo
CTpaBOXOay OiTMX I1ypiB-caMiiB. EKcriepyMeHTaIbHO
MIPOJEMOHCTPOBaHA 3JAaTHICTb KBEPLETUHY TpaHyJ
(KOMITO3M1IisT KBEPLETUH + TMEKTUH) CTUMYJIIOBATU
npouecu pernapaTUBHOI pereHepalii Ha Mopesi
JIIHIMHUX paH WIKipU Y iHTAKTHUX i OTPOMiHEHUX TBa-
puH. BcrtaHoBieHo, 10 HaWOINBITYy e(EKTUBHICTH
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ates the wound healing process compared with the
previous series of experiments. Already on the 5" day
after irradiation and the application of wounds gran-
ulation appeared, on the 10" day juicy and bright
granulations were observed, on the 15" day, there
was complete healing of wounds.

In the third series of experiments, the animals were
wounded 30 days after irradiation. Of the 20 animals
involved in the experiment, only 12 rats survived by the
end of the month-to-month follow-up. In this group of
animals for 5—10 days after the application of wounds
granulation was not observed, occasionally marked
purulent inflammation. Granules appeared on the 15"
day and wound healing was noted on the 25" day.

In the other group of rats, skin wounds were
applied after irradiation after 30 days and oral pellets
of 200 mg/kg were administered orally. Rats were
observed after irradiation for 60 days, out of 20 ani-
mals survived 14. The introduction of quercetin
granules increased the granulation, the wounds were
not festering, however, the wound area and healing
time were not significantly different from control.

In the fourth group of animals, quercetin pellets
were administered for 7 days before irradiation, after
which the animals were irradiated once at a dose of
42.5 Gy and continued to administer the drug for 25
days at a dose of 250 mg/kg mass. After 30 days, skin
wounds were applied after irradiation. In this group
of animals, 30 rats survived 16. As early as 5 days
after the wounding, granulations appeared. On the
10™ day, the wounds were clear, dry, and distinct
granulation tissue was observed. On the 25™ day, the
wounds were completely healed.

Thus, the experimental data indicate that quer-
cetin granules (the composition of quercetin + apple
pectin) have the ability to stimulate the processes of
reparative regeneration in the model of linear skin
wounds in intact and irradiated animals. The great-
est effectiveness of the drug shows with the simulta-
neous use of oral and topical.

CONCLUSIONS

Polyphenolic substances and their compositions
with pectin have the ability to stimulate the process-
es of reparative regeneration in the mucous mem-
brane of the esophagus of white male rats. The abi-
lity of quercetin granules (the composition of quer-
cetin + apple pectin) to stimulate the processes of
reparative regeneration in a model of linear skin
wounds in intact and irradiated animals has been
experimentally demonstrated. The greatest effec-




ISSN 2304-8336. pobnemu paniauiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2020. Bun. 25.

EXPERIMENTAL

RESEARCH

npenapar IposIBISIE TPU OAHOYACHOMY 3aCTOCYBaHHi
MepopabHO i MiCLIEBO.

OTtpumaHi pe3yabTaTH MiATBEPIXKYIOTh ITePCIIEKTUB-
HICTh TOJANBIINX JOCTiIKEHb palio3aXMCHUX Blac-
TUBOCTEN KOMITO3UIIIA POCIMHHMX TOJi(PEHOIbHUX
CHOJYK i mojicaxapu/iiB B Pi3HUX SIKICHUX i KiJIbKiC-
HUX CITiBBiIHOILLIEHHSIX.

KoHdniKT iHTepeciB
ABTOpPU JEKIaPYIOTh BiICYTHICTb KOH(JIIKTY iHTEPECiB.
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tiveness of the drug shows with the simultaneous use
of oral and topical.

The obtained results confirm the prospect of fur-
ther studies of radioprotective properties of composi-
tions of plant polyphenolic compounds and polysac-
charides in different qualitative and quantitative
ratios.
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