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EFFICACY OF HERBAL ESSENTIAL OILS AT TETRAHLORMETHA  NE INDUCED
HEPATITIS IN LABORATORY RATS
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In this paper, the efficacy of essential oils ia tomposition of Fitohol herbal medicinal produgaiast the background
of tetrachloromethane induced toxic hepatitis bolatory rats has been studied. It was establigtedhe injection of Fitohol in
rats at the dose of 0.03 g per 100 g of body wepgtitively influenced the clinical condition of iarals, facilitated the
manifestation of hepatocellular failure and theedlepment of destructive changes in hepatocytesi¢ingd the activity of alkaline
phosphatase, alanine and aspartate aminotrangérab®od plasma and oxyproline, hexosamines aaldmt dialdehyde in
liver homogenates) in acute toxic hepatitis. Inltmg-term intoxication of rats with CCl4, the effef Fitohol was manifested in
improving the functional state of the hepatobiliaygtem and some restoration of the protein- sgighmg liver function.

Key words: herbal medicinal product, tetrachloromethane iedutoxic hepatitis, blood plasma, liver homogenate,
white rats.

The study is a fragment of the research projectd&rimental and theoretical substantiation of methfat diagnostics,
treatment and prevention of polymetabolic and p@gaic internal pathology, use of biologically aaisubstances in animals of
different species”, state registration No. 0118U0RZ.

The liver is one of the most important organs pigya decisive role in the physiological processes
of the body. Along with its important functions ithe metabolism (accumulation of glycogen,
decomposition of erythrocytes, production of horemand blood plasma proteins), it plays a centtel r
in the detoxification and transformation of chenscand therefore to some extent it is exposedhed t
harmful effects, which increases its susceptibtlitgliseases [10].

Treatment and prevention of liver diseases at #rly estages, when pathological changes in its
structures have not become irreversible, is impbridowever, synthetic pharmacological drugs used t
treat liver diseases are often toxic and have nsagy effects [9]. Therefore, considerable attenisgmaid
to the possibility of using alternative medicinegparations, which are natural products or theivdéves.
Among them, plant-based preparations, the mainrddga of which is safety and long-term therapeutic
potential, rank high.

Due to the presence of biologically active substanessential oils, flavonoids, glycosides,
tannins, organic acids, etc.), they have hepateptioe, choleretic and detoxification propertieg][1
antibacterial and antioxidant activity [8, 15], ueg the level of glucose and cholesterol [5], pn¢vike
development of malignant tumors [6]. Thus, the aéghytopreparations for the purpose of treating
pathological conditions of the body is a promisirend. However, the ratio and content of the agbieat
components in them should be the subject of castfidly, since some of them in large quantities hzase
strong toxic properties [3, 6].

Modeling of pathological conditions in laboratonyimals has become widespread in experimental
humane and veterinary medicine, including the ukdetvachloromethane (CCl4) for this purpose,
administration of which to rats permits to causeows forms of liver pathology in animals - fromude
and chronic hepatitis to its cirrhosis of varyingmifestation degrees [2, 14]. Toxic hepatitis imals is
accompanied by changes in the intensity and dinedf biochemical processes, metabolic disordeds an
organ structures at the cellular level, and theeetbe study of biochemical blood parameters & iatn
informative method for determining the disorderthaf synthetic and excretory function of the liggainst
the background of using medicinal products.

The purpose of the work was to study the hepatoprotective atffef essential oils in the
composition Fitohol herbal medicinal product in lwear males of white rats against the background o
toxic hepatitis induced by administration of teltmcomethane (CCl4).

Materials and methods.The model of the toxic liver damage caused byrgarmic hepatotropic
poison - carbon tetrachloride (tetrachlorometha@€l4) was taken as a basis [2]. A solution of
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tetrachloromethane was prepared of the pure (99/998ty) preparation by adding olive oil. The final
concentration of the solution was 50%. Experimevdse carried out on sexually mature nonlinear males
of white rats aged 6 months with a weight of 0.173(kg, which were selected on the basis of ana®gu
[1]. They were kept on a standard vivarium dietredf Dnipro State Agrarian and Economic University.
All animals had free access to food and drinkingewa

The registered Fitohol herbal medicinal product (IW0.9-32490422-004: 2012) is a mixture of
herbal raw material and medicinal products extr@nstures), which, as a medicinal product, camai
Capsella bursa-pastorigrb extract (Capsella bursa-pastoris (L.) Medikglichrysum arenanum
flowers extract (Helichrysum arenariun) LTanacetum vulgare floweestract (Tanacetum vulgare L.),
peppermint tincture (Mentha piperitg) Lcommon valerian root tincture (Valeriana offigiis L.), common
belladonna leaves tincture (Atropa belladonna &g,well as magnesium sulfate, sodium salicylate,
hexamethylenetetramine, glycerol, ethanaol.

The experiments were carried out in two stageghatfirst stage the efficacy of Fitohol herbal
preparation was studied for treating acute tetaonhethane-induced toxic hepatitis. Laboratory afsm
were divided into groups: the control group rats=(86) were injected subcutaneously into the sheyuld
with 50% CCI4 oil solution in the dose of 0.5 mrd®0 g of body weight once a day three times ekwee
and the experimental group animals (n = 36) wevergFitohol from the first day on the background of
CCl4 in the dose of 0.03 g per 100 g of body weighitydfor 30 days. Euthanasia of the experimental
animals was performed on the 7th, 14th and 30thofllye experiment.

At the second stage, biochemical changes in bldashta against the background of long-term
intoxication of rats with CCIl4 were determined. fails of the control group (n = 15) were subcutasiou
injected 50% CCI4 oily solution in the dose of Ofibper 100 g of body weight 2 times a week; rdts o
experimental group Il (n = 15), against a backgbahtoxic hepatitis, Fitohol was given in the dase
0.03 g per 100 g of body weight daily from the wirek for the period of 16 weeks. Biochemical paranse
of laboratory animals’ blood plasma were studigdraheir euthanasia the day after the last adinatien
of the herbal preparation. Separately, at eaclesththe study, groups of intact animals were fafrfre=
12 and n = 15).

Clinical signs of toxic hepatitis in experimentats were estimated by a set of indices: appearance,
behavior, appetite, body weight, skin elasticibe toat state [1]. During the experiment, the negments
of the “European Convention for the Protection dafrtébrate Animals Used for Experimental and
Scientific Purposes” (Strasbourg, 1986), the Lawkfaine “On the Protection of Animals from Cruel
Treatment” No. 3447 dated February 21, 2006, wbsexwed. The material for the study was plasma and
liver homogenate.

Euthanasia of animals was performed with sodiummpintal. To obtain plasma, blood was taken
from the heart of rats into heparin containing tases, which were then centrifuged at 3000 rpmiltor
minutes. Homogenate for biochemical studies waainbtl from the animal samples of the normal and
pathologically altered left side lobe of the i @5 g) after pre-perfusion with physiological sadat by
means of differential homogenization.

Laboratory study was carried out at the clinicalchiemistry laboratory of the Research Centre of
Biosafety and Environmental Control of Agro-IndigtrComplex (Dnipro). The plasma levels of
cholesterol, bile acids, 3-lipoproteins, alaninermiransferase (ALT), aspartate aminotransfera&T{jA
alkaline phosphatase (AP) activity; in the liventagenates, the total proteins content, oxyprol®de)(
hexosamines (HA) and malonic dialdehyde (MDA) wagermined with “Miura” automated biochemical
analyzer (ltaly) in compliance with the recommeratsd of the Panel of Experts of the International
Federation of Clinical Chemistry (IFCC) using thighi Technology reagent kits (USA), PZ Cormay S.A.
(Poland) and Spinreact S.A. (Spain).

The results were processed using the Statisticasdffivare package (StatSoft Inc., USA).
Reliability of the difference between the samplesassessed according to the Student's t-critdréming
first checked the normality of their distributiddifferences were considered reliable for P <0.05.

Results of the study and their discussionObservations have established that in animals’
intoxication with tetrachloromethane, Fitohol matigd the course of the pathological process. Osettend day
after CCl4 administration to rats (control groupdhargy, adynamia, and loss of appetite were vbdefSigns
of intoxication grew and were manifested to théesilextent on the 5th day, and then graduallydfalitethe
rats, which were administered Fitohol simultangougth CCl4 (experimental group 1), the phenomena of
intoxication came later (on the 4th-5th days) aedewess pronounced. The external signs of poigamithin
two weeks have completely disappeared, while itrabanimals they were still manifested.
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Mechanisms of haloalkanes hepatotoxic action, dinly OCI4, are associated with the
development of centrilobular necrosis, infiltratiohthe liver by inflammatory cells, fatty dystrophand
apoptosis of hepatocytes. The AP activity incréaghe control group rats compared to the expertaien
ones by 1.7-3.9 times (p = 0.031-0.0004) may indieaworsening of bile outflow, which, as a runds
to complicate hepatitis (table 1).

Table 1
Activity of rats’ blood serum enzymes in acute toxi hepatitis (M £ m, n = 12)
Group Toxic hepatitis, Enzymes activity
days ALT, U/l AST, U/l AP, U/l

control (CCls) 7 138.3+7.19 78.3£7.20 947.845.40
Experimental | CCIs+Fitohol) 128.4+3.96 72.246.99 342.7+£3.59%
control (CClas) 14 50.4+3.23 66.1+5.04 708.8+11.27
Experimental | CClst+ Fitohol) 48.0+£3.51 57.6+3.59 180.3+6.11%
control (CCls) 30 90.1+5.32 102.7+6.11 702.7+6.69
Experimental | CCl4+ Fitohol) 60.2+3.60* 90.5+5.14 420.0+4.82*
Intact 54.0+4.10 81.6+4.89 416.4+4.99

Note: * — difference compared to the control groas atp<0.05.

Significant increase of ALT activity in experimeh#amimals compared to the intact ones (by 2.4-
2.6 times) against the background of tetrachlorbared may indicate a development of hepatocellular
failure, cytolytic syndrome and biliary obstructidaring the first week of toxic hepatitis modelidg.the
same time, there was no significant difference betwthe activity of transaminases (ALT and ASThm
experimental animals, with the exception of ALTthe rats of experimental group | it was lower b33
at the 30th day of the experiment (p = 0.0012) tinattne control, which may indicate some cumulative
effect of herbal preparations as hepatoprotections.

Development of hypocholesterolemia suggests theepee of destructive changes in the liver
parenchyma. In toxic hepatitis (table 2), in th@tcol group animals, during 7 days, serum cholester
level reduced by 38% (p = 0.047) and by 14% by p% 0.008), compared to the first experimental
group of rats , which was apparently a result afpddamage to hepatocytes and their synthetic gctivi
disorder. At the same time, the difference betwbheranimals of the first experimental group anditect
rats was unreliable. There were also no significififiérences in the content of bile acids.

Table 2
Dynamics of lipid metabolism indices in blood plasm of rats in acute toxic hepatitis (M £ m, n = 12)
G Toxic hepatitis, Cholesterol, Bile acids, 3-lipoproteins,
roup days mmol/l mmol/| units

control (CCla) 7 0.92+0.07 0.209+0.017 25.9+3.19
Experimental | CClst+Fitohol) 1.47+0.11* 0.229+0.019 27.1+1.34
control (CCls) 14 0.82+0.03 0.186+0.007 191.7+11.23
Experimental | CCl4+ Fitohol) 1.29+0.08* 0.207+0.026 124.2+15.73%
control (CCls) 30 1.52+0.14 0.379+0.029 108.9+9.74
Experimental | CCls+ Fitohol) 1.46+0.29 0.331+0.034 80.6+6.86*
Intact - 1.80+0.12 0.188+0.035 11.1+1.38

Note: * — difference compared to the control groafs atp<0.05.

The normal level of lipoproteins provides the mogtortant stage in the elimination of lipids from
the blood. Cholesterol, which is transported irirthemposition serves as a source for the syntloddide
acids and, thus, leaves the body. It was found thatblood serung-lipoprotein concentration in
experimental group | reduced by 35% on the 14th(day 0.0073) and it was lower than control by 26%
on the 30th day (p = 0.049). This may indicateraprovement in the course of animals’ lipid metatrli
in response to Fitohol.

Increase of the HA content indicates an increasténdecomposition of carbohydrate-protein
components of the connective tissue and the inflatarg process activity, the duration of which le&als
the destruction of liver tissues. In our case @)l their growth in rat homogenate of the livissues 7
days after the initiation of CCl4, may indicate th®velopment of the necrobiotic process in hepaéscy
and the presence of inflammatory process. It waserpoonounced in the control rats, since the leYel
HA in them was higher on the 7th day - by 22% @646) and on the 30th day - by 9% (p = 0.0009) tha
in the experimental group.

Oxyproline (OP) is one of the main amino acids offagen, which permits to consider it as a
marker, which reflects catabolism of this proteinidg the liver fibrosis development. It was foutheht
on the 7th day after artificially induced liver lafhmation there was an increase in the contentRyf O
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indicating the development of destructive changethé liver tissues. In the control group, it waghler

by 54% (p = 0.0004) than in the experimental groatp, the content of oxyproline in which, due te th
action of Fitohol, remained within the limits otéct animals. On the 14th day, its concentratiengased

in rats of all groups, but was lower by 18% (p 621) than in the control. The tendency to reduee th
content of oxyproline in liver tissue homogenatesaithe 30th day of observation occurred in batugs,
and only in the experimental group it was at tvell®f intact animals.

Table 3
Dynamics of rat liver homogenates biochemical ind&s in acute toxic hepatitis (M £ m, n =12)
Group days Prote'ins, mg/1g Oxyproline,gmol/mg Hexosamines_, MDA, um'ollmg
tissue protein umol/mg protein protein
control (CCLy) 7 63.8+7.48 33.9+2.19 210.4+16.18 0.414+0.021
Experimental | CCIs+Fitohol) 99.3+5.97* 15.7+1.17* 163.5+12.69* 0.151418*
control (CClLy) 14 54.0+4.6 26.5+1.39 168.1+13.08 0.218+0.058
Experimental | CCls+ Fitohol) 63.4+1.87 21.8+1.52* 163.9+15.69 0.2596H
control (CCly) 30 68.6+4.01 19.8+2.63 469.1+5.37 0.139+0.013
Experimental | CClLs+ Fitohol) 75.0+9.1 11.84+2.46 425.4+2 .95* 0.15110
Intact - 73.9+3.73 15.4+4.09 88.8+6.03 0.208+0.042

Note: see table 1.

Assumption about the protective properties of Fitdh the initial period (7th day) of acute toxic
hepatitis is confirmed by the level of malondialgeéé (MDA) in the rat liver tissue homogenates. Due
its significant prevalence in the control groupnaals (by 2.7 times; p = 0.0031), the MDA contenthia
experimental rats was even lower than the levéhefintact animals. On the 14th and 30th day theae
a tendency towards normalization of this indexhi& ¢ontrol group, and therefore the content of MBA
rats of all groups did not differ significantly.dention of the malondialdehyde accumulation -fiha!
product of lipid peroxidation in liver tissue honaates — due to the effect of Fitohol suggeststttiat
herbal medicinal product also has a protectiveantihxidant effect on cellular membranes of hepgtex:

In the long-term administration of CCl4 (for 16 wsgto white rats (control) in their blood serum
(table 4), compared to the intact animals, there avdecrease in the total protein content — byith@s,
cholesterol — by 1.7 times, a significant increiasthe content of bilirubin - by 2.7 times, in chksterol -
by 1.5 times, in the activity of ALT - by 3.5 timeand in alkaline phosphatase - by 4.9 times, wmely
indicate a significant damage to hepatocytes asardéers of metabolic processes against the backdrou
of cholestasis development.

Table 4
Biochemical indices of rat blood plasma in CCl4-indced toxic hepatitis within 16 weeks (M +m, n = 15
. . Group
Index Measuring units Control Experimentall Intact

Total protein g/l 59.6+3.33 66.5+4.41 72.8+£3.12
Bilirubin umol/l 32.4+6.92 10.4+2.51* 12.0+£3.43
Cholesterol mmol/| 1.02+0.14 1.56+0.11* 1.74+0.15
ALT u/l 265.2+2.75 118.2+4.23* 75.6+4.53
AP u/l 1843.7+6.43 940.3+8.19* 375.545.85

Note: * — difference compared to the control groats atp<0.05.

Administration of Fitohol from the 4th week afte€C@ administration (experimental group I1) had
a positive effect on the liver cells function, rethg the content of bilirubin and ALT activity irats,
respectively, by 3.1 (p = 0.047) and by 2.2 (p 6002) times compared to the control group. The AP
activity was reduced almost twice (p = 0.0004), $ighs of cholestasis were observed in the fufline.
trend towards a higher total protein content by6%d and cholesterol by 53% (p = 0.0331) in rats unde
Fitohol effects may indicate some recovery of therlprotein-synthesizing function and lipid methsm
improvement in the long-term intoxication with sathloromethane.

Metabolic processes are primarily controlled bylither and its disruption contributes to liver inju
Since the changes associated with CCl4 induceddi@mage are similar to that of acute viral heisa],
the ability of a hepatoprotective drug to lessea Ktarmful effects or to preserve the normal hepatic
physiological mechanisms, which have been distdegga hepatotoxin, is the index of its protecg¥ects.
It is known that with toxic hepatitis [12], the ne@se in membrane permeability causes leakageesf li
enzymes (ALT, AST and ALP) into blood circulatios shown by abnormally high levels of serum hepatic
markers. The results of present study is in agraemith studies the authors' [7, 14] in which egtsaof
medicinal plants causes concomitant reduction énséerum enzyme activities of ALT, AST and ALP as
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compared to the toxicant ethanol and carbon tdtvdde treated group, whereas in present study such
reduction in serum enzyme levels is due to herladiomal product (Fitohol) is also observed. Aslvasl
other researchers [13], we tend to believe thatptiogective effects of essential oils in the conpms
medicinal plants in when artificially induced toXiepatitis in laboratory rats can be explainatitéoated to
the cell membrane stabilizing ability of the exteagreventing the liver dysfunction and the transff
enzymes into the serum. The hepatoprotective effieptant extracts was also associated [4, 14] whth
presence of antioxidant compounds in them, whickeisised the level of antioxidant enzymes and pteden
the accumulation of lipid peroxidation productssifilar effect was confirmed in our study, when linee|
of MDA in acute toxic hepatitis was several timesér with the use of Fitohol. In summary, we asstimé
the high hepatoprotective efficacy of Fitohol may due to the synergistic and supra-additive aabion
essential oils in medicinal plants included ircitenposition, also as mentioned by other resear¢hg}s

1. It was established that under the conditionsimulated CCl4-induced toxic hepatitis in white
rats there was a deterioration of the general adincondition, development of hepatocellular falur
cholestasis and degenerative changes in the liw@ch is confirmed by the biochemical parameters of
blood plasma and its homogenates.

2. It was found that application of Fitohol to amis with toxic hepatitis contributed to
normalization of a number of biochemical indicdteaing the functional state of the hepatobiliaygtem,
opening the possibility of using this herbal meniidiproduct as a hepatoprotective agent.

Prospects for further research lie in determinihg tlose and developing schemes for the use ofdFitothe treatment
of small domestic and productive animals in theigéastestinal tract pathology and other concomitaigeases.
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E®EKTHUBHICTb POCJIMHHUX E®IPHUX OJIIN IOPEKTUBHOCTb PACTUTEJIBHBIX D®UPHBIX

3A TETPAXJIOPMETAHOBOI'O T'EIIATUTY MACEJ ITPU TETPAXJIOPMETAHOBOM I'EIIATUTE
B JIABOPATOPHUX LIIYPIB Y JABOPATOPHBIX KPBIC
Antonenko ILIL., 3axapcskuii B.B., Cycaosa H.I., Antonenko ILIL., 3axapckuii B.B., Cycaosa H.H.,
CrusipoB I1.M., Pemiernuuenxo O.I1., Koctiok B.K., CruisipoB I1LH., Pemernuuenxo A.Il., Koctiok B.K.,
MujaoctuBuii P.B. Muaoctussbliii P.B.
Y pobGoTi BHBYEHa EQEKTHBHICTH 3aCTOCYBAaHHSI B pabote nzyuena 3¢ peKTHBHOCTS TPUMEHEHHUS S (PHUPHBIX

edipHUX OJii y CKJIaJi POCIMHHOTO MpenapaTy GiToxol Ha Maced B COCTaBe PacTUTEIBHOrO Impemnapara GuToxon Ha (one
T  TETPaxXJIOPMETAHOBOTO TOKCHYHOTO TeNaTUTy B  TETPaxXJIOPMETAHOBOTO TOKCHYECKOT'O IellaTUTa y 1a00paTOPHBIX
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11a00paToOpHUX IIypiB. BCTaHOBJIEHO, IO BUIIOIOBAHHS
¢itoxomy mypam B no3i 0,03 r ma 100 r macu Tina
MO3WTHBHO BIUIMBAJO Ha KIIHIYHUA CTaH TBapHH,
TOJICTIYBAJIO TIPOSIB IENaTOLENIONPHOI HEJIOCTATHOCTI Ta
PO3BHUTOK JICCTPYKTUBHHUX 3MiH B FeMaTOLUTAX (3HIKYIOUH
AKTHBHICTh Ty KHOT ¢docdarazu, aNaHiH- i
acrmaprataMmiHoTpaHcdepasn B IUa3Mi  KpoBI  Ta
OKCHIIPOJIiHY, T€KCO3aMiHIB Ta MAIIOHOBOT'O JiaJIbJICTiy — B
roMOreHaTax MEeUYiHKH) 3a FOCTPOro TOKCHYHOIO TeraTHUTy.
3a TpuBasoi iHTOKCcHKauii opraizmy igypie CCla nis
¢iToxomy mposBisUIacs B MOKpalIeHHI (YHKI[IOHATEHOTO
CTaHy renaToOiniapHOI CUCTEMHU Ta JESIKUM BiIHOBJICHHSAM
OiokcuHTE3yI0901 (DYHKIIT HEUiHKH.

Kiwouosi cJIOBa: pOCIUHHUNA npermnapar,
TETPaxJIOPMETaHOBUH TOKCHYHHI TI'€HAaTHT, IUIa3Ma KpOBi,
rOMOTEeHAT NeYiHKH, 01l Iy pH

Crarrs Hagiiinoia 10.09.201%.

KpbIC. YCTaHOBIICHO, YTO BBINOHKA (hUTOXOJIA KphICAaM B J[03€
0,03 r ma 100 r maccel Tena IOJOXKUTENLHO BIIMsIA Ha
KJIMHAYECKOE COCTOSIHME >KHBOTHBIX, OOJIervaia MposiBICHHE

reHaToLeIUIIOIPHOM HEZ0CTaTOYHOCTH u pa3BUTHA
JNECTPYKTHBHBIX ~ M3MEHEHHMH B  remarouurtax  (CHuKas
AKTHBHOCTH [IETIOYHON ¢docdartassr, aIaHNH- u

acrapTaTaMHHOTpaHc(epassl B IU1a3Me KPOBH M OKCHUIIPOJIMHA,
reKCO3aMHHOB U MaJIOHOBOTO JHAaNbIErHaa — B TOMOTreHaTax
[ICYCHH) TPU OCTPOM TOKCHUYECKOM remarute. [Ipy InuTensHon
uHTOKCUKauu opranndma kpeic CClsa peiictBie ¢urtoxona
MPOSABIANOCE B yIy4dlIeHUH (YHKIMOHAIBHOTO COCTOSHHUS
rernaToOMIMapHoOil CUCTEMBI U HEKOTOPHIM BOCCTAaHOBIIEHHEM
OETIOKCUHTE3UPYIOEeH QYHKIUH MICUCHH.
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The purpose of the study was to establish the teffiethe flavonoid quercetin on the oral cavitysties in rats in the
presence of genotoxicant fluorouracil with insu#itt intake of plant polyphenols. The experimenswarried out on 21 white
rats of the Wistar line. Intact animals were kaptcstandard vivarium diet. The control group reegia 5% fluorouracil solution
per oslglnst th(1bTkgrCund [f Oflivh(1d dTt; frishlC rCITrld 7.5% [Ttt0stlCh gl wis (TTTd t0thCE O mulTs0CE thd
rats. Group 3 rats were additionally treated daiith a gel containing quercetin at a dose of 0.2Bken. The experiment lasted
70 days. The gums turned out to be more sensiiae the buccal mucosa to long-term exposure tgehetoxicant fluorouracil
in the case of nutritional deficiency of plant paifenols. Quercetin in the accepted experimentaliions showed a significant

anti-inflammatory effect in the buccal mucosa.
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The study is a fragment of the research projectéHifect of hypoxia on the processes of collagem&tion and
mineralization in models of dental pathology andrection of these disorders”, state registration.Nad18U006963.

The occurrence of dental morbidity has recentlydased due to the increased content of toxicants
in the external environment. The consumption of iciadl xenobiotics has also increased significantly

Fluorouracil is an antitumor agent used in mongpalychemotherapy, is a structural analogue of
pyrimidine, in terms of chemical structure — 2,4di-5-fluoropyrimidine. It is known that pyrimidine
bases: cytosine, uracil, thymine are a part ofgiad@cids. In the organism, fluorouracil can emmén a
competitive relationship with uracil, being its amétabolite, and thus turns out to be a biochemical
substrate for enzymes responsible for the metahotig uracil. Along with inhibition of DNA bases
synthesis, the drug can be included in both DNA RN, and thus lead to inhibition of DNA synthesis
and all RNA fractions, because the functioning 8fAas a DNA matrix is disrupted [12]. Considerinp a
of the above, fluorouracil is a genotoxicant. ltciassified as a highly toxic substance. When using
fluorouracil, there may be pronounced changes iripperal blood, inhibition of bone marrow
hematopoiesis, hemorrhagic phenomena of varioualifation, stomatitis, ulceration of the mucous
membrane of the oral cavity and digestive tract.

Recent studies have shown the diverse effectsait dolyphenols (including flavonoids) on a
living organism: antioxidant, anti-inflammatory,toprotective, antimicrobial, antiviral, etc.

Currently, the antioxidant activity of flavonoids paid great attention as a possible mechanism
through which the biological effects of this groap compounds are realized [10]. For a long time,
flavonoids have been considered as the most impatdioxidants [15]. Their defining chemical proye
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