Gionorin Ta papmavia

1. V. Senyuk, Bashar Jabbar Ali Al-Sahlanee, A. G. Kononenko

STUDY OF ANTIEXUSDATIVE ACTIVITY OF EXTRACT
OBTAINED FROM FRUIT FROM HOME “PRUNOFIT”
ON MODELS OF CARRAGENINOUS AND FORMALINE
EXTREME EDEMA IN EXPERIENCED ANIMALS

Keywords: anti-exudative activity, carrageenan- and formalin-induced
paw edema, inflammatory mediators, vegetable fibers, phenolic compounds,
Prunus domestica fruits.

Experimental data on the study of the anti-exudative properties of the
extract containing fibers from Prunus domestica fruits (PEF, «Prunofity»)
showed its inhibitory effect on the activity of prostaglandins synthetase
and cyclooxygenase, inhibiting the synthesis of prostaglandins. It was
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found that 200 mg/kg «Prunofit» extract showed anti-exudative activity of
21,3 % (compared with control pathology) in the model of inflammation
caused by carrageenan. Its activity wassuperiorto the activity of the
reference drug sylibor at a dose of 25 mg/kg (17 %), and was inferior to
the reference drug orthophen at a dose of 8 mg/kg (56,3 %).

The analysis of the experimental data showed that «Prunofit»
extract and reference drug sylibor showed moderate inhibitory effects on
intensification of bradykinin, prostaglandin, cyclooxygenase synthesis,
reducing their by 29 % and 26,2 %, respectively, in the model of formalin-
induced paw edema in mice. The effect of reference drug orthophen
was significantly superior to the tested extract (anti-exudative activity
was 64,3 %). The anti-inflammatory effect of the «Prunofit» extract is
probably due to the presence in its chemical composition of the amount
of phenolic compounds (anthocyanins and hydroxy-cinnamic acids).
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Humans for the prevention and treatment of any disease
have long used the diversity and uniqueness of the plant world.
The benefits of phytotherapy over the use of synthetic drugs
have been proven over time and experience.

In our case, presented experimental data to detect
anti-inflammatory activity of the extract from the Prunus
domestica fruits, which is a logical continuation of study of
the pharmacological properties of the specified plant raw
material.

Pharmacological studies of laxative and hepato-
protective properties of extracts obtained from Prunus
domestica fruits were carried out according to the
literature data regarding the use of this plant in folk
medicine and the data of phytochemical analysis [1, 5,
6, 15]. The first phase of the experiments included the
primary pharmacological screening study of laxative
properties of four extracts from Prunus domestica fruits
on the model of loperamide-induced constipation. As
a result, it has been found that extract containing fibers
(PEF) and extract containing polysaccharide complex
(PEPC) are the most effective. The laxative properties
of PEF and PEPC extracts were confirmed on the model

of intestinal peristalsis damage induced by barium
chloride. The PEF extract was found as the most active
in increasing the rate of contrast mass passage through
the intestine of mice at a conditionally effective dose
of 200 mg/kg [13]. In addition, in experimental studies
the hepatoprotective properties of investigated extracts
were proven. It was shown the normalizing effect of PEF
extract (at a conditionally effective dose of 200 mg/kg) on
the indicators of the liver functional state, which was at
the level of the known and popular drug, hepatoprotector
«Sylibor» [14, 20]. Other experimental studies have shown
the membrane-stabilizing, antioxidant, prebiotic and low
anti-exudative (zymosan-induced paw edema) activities of
the extract from Prunus domestica fruits containing fibers
conditionally called «Prunofity» [12, 16, 18].

Due to the chemical composition of «Prunofit» extract,
which includes phenolic compounds, which in turn may
exhibit anti-inflammatory properties [17], it was advisable to
study the effect of the investigated extract on the exudative
processes caused by various phlogogens.

The aim of the presented research was to confirm the
anti-exudative properties of «Prunofit»y extract by studying

© 1. V. Senyuk, Bashar Jabbar Ali Al-Sahl A.G. K

29 ==



Gionorin Ta papmavia

its effect on the activity of pro-inflammatory enzymes
— prostaglandinsynthetase, cyclooxygenase (by the model
of carrageenan-induced paw edema) and on the content of
inflammatory mediators — biogenic amines and leukotrienes
(by the model of formalin-induced paw edema).

Materials and methods of research

In this study a dry extract from the Prunus domestica L.
fruits (the Rosaceae family), of the Ugorka variety (PEF,
«Prunofity) was used. It was selected because of previous
screening studies of the laxative and hepatoprotective
activity of four phytoobjects. «Prunofity extract was
obtained and standardized by the content of neutral sugars
on the Department of Chemistry of Natural Compounds
of the National University of Pharmacy. According to the
phytochemical analysis, the investigated extract contains
homopolysaccharides, the complex of phenolic compounds
(anthocyans and hydroxy-cinnamic acids), organic acids,
proteinogenic amino acids [9, 10, 19].

Acute carrageenan edema was induced 0,1 ml of 1 %
solution of carrageenan under aponeurosis of the hind limb
via subplantar injection of [3].

Orthophen (Pharmaceutical Company «Zdorovyay,
Kharkiv, Ukraine) [2] and a hepatoprotector sylibor were
used as reference drugs. Orthophen contains diclofenac
sodium, which is a NSAID with clear analgesic, anti-
inflammatory and antipyretic effects. The main mechanism
of action is the inhibition of prostaglandin biosynthesis
(prostaglandins synthetase, cyclooxygenase), which play
a major role in causing inflammation, pain and fever.
Due to mechanism of action, orthophen was selected as
a reference drug to study the effect of «Prunofity extract
on the level of prostaglandins and the cyclooxygenase
pathway of inflammation.

In this study, twenty-four rats of both sexes were used,
weighing 180-200 g. The animals were divided into four
groups. Each experimental group consisted of six rats.
Animals of the first group (control pathology — CP) were
injected 0,1 ml of water. The rats of the second experimental
group were given bolus of 200 ml/kg «Prunofit» orally via
gastric tube. The rats of the third group were given 25 mg/kg
sylibor orally via gastric tube. The rats of the fourth group
were given 8 mg/kg Orthophen via gastric tube. All test
samples were given 1 hour before injection of phlogogenic
agents.

The volume of the swollen limb, which was measured 1, 2,
and 3 hours after phlogogen injection, assessed the intensity of
the inflammatory process [2].

The conclusion about the intensity of the inflammatory
reaction was made by increasing the volume of the edematous
limb, which was determined using a mechanical oncometer
according to A. S. Zakharevsky Anti-inflammatory activity
was calculated by the formula:

AV, x100

A =100% — v , where

exp

== 30

ditoTrepanisa. Yaconunc

A — the anti-exudative activity, %;

AV — the difference between the volume of the limb
before and 1, 2, and 3 hours after injection of phlogogen to the
animals of CP group, RVU;

AV, — the difference between the volume of the limb
before and 1, 2, and 3 hours after introduction of investigated
samples to the animals of experimental groups, RVU.

The second exudative edema was induced 2 % formalin
solution via subplantar injection.

In this study, thirty mice of both sexes were used, weighing
17-25 g. The animals were divided into four groups. Each
experimental group consisted of six mice. The animals of
the study groups were given 200 ml/kg «Prunofit» extract,
25 mg/kg sylibor and 8 mg/kg orthophen 1 hour before
the phlogogen injection. The anti-inflammatory activity
of the test samples wasassessed at the time of maximum
development of the inflammatory reaction — 3 hours after
the phlogogen injection. The intensity of the inflammatory
process in experiments in mice was evaluated by weight gain
of the edematous limb. At appropriate time all animals were
sacrificed, both limbs were cut at the level of the ankle joint
and weighed on the torsion scales VT-500. The difference in
the weight of the edematous and healthy limb was calculated.
The anti-exudative activity was calculated by the formula
used in the previous experiment.

The obtained experimental data were analyzed using
program «Statictica 6,0». Hypothesis testing methods included
student t-test, p<0.05 was considered to indicate statistical
significance. [8, 11].

Animals were kept in the same conditions, on a standard
diet in accordance with the sanitary and hygiene requirements
[7] in the animal house of the Central scientific research
laboratory of the National University of Pharmacy (certificate
No. 058/15 of 08.12.2015; valid until 07.12.2019). The
experiments were carried out in accordance with the general
ethical principles of animal experiments, regulated by the
provisions of the «European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes» (Strasbourg, 1986, as amended, 1998)
and Law of Ukraine No. 3447 -1V dated February 21, 2006, as
amended, «On the Protection of Animals from Cruelty», Order
of the Ministry of Education and Science, Youth and Sports
of Ukraine No. 249 dated March 1, 2012, «Procedure for
conducting scientific experiments, experiments on animalsy.
The Commission on Bioethics of the National University of
Pharmacy (Protocol No. 01 of 02.10.2019) did not find any
violations of moral and ethical standards during the research.

Results of research and their discussion

According to the experimental data, it was found that
«Prunofit» extract exhibits a moderate anti-exudative activity
under conditions of acute carrageenan inflammation. Thus, the
introduction of «Prunofit» extract lead to decrease in edema
volume by 26%, 25,3% and 21,3% after 1, 2 and 3 hours,
respectively (Table 1).

The experimental data show that the tested «Prunofity

Ne 4, 2019



Gionorin Ta papmavia

Table 1
The effect of «Prunofity» extract on the exudative phase of inflammation on the model of carrageenan-induced paw edema in rats (n=6)
Animal group 1 hour 2 hours 3 hours
AV, RVU AA,% AV, RVU AA,% AV, RVU AA,%

Control pathology 21,8+1,2 - 27,7+1,7 - 343425 -

Prunofit, 200 ml/kg 16,2+1,8* 26,0 20,7+1,5* 253 27,0+2,0%/%* 21,3
Sylibor, 25 mg/kg 16,8+1,2* 22,9 23,0+1,3* 16,9 28,5+1,2%* 17,0
Orthophen, 8 mg/kg 14,3+1,6* 34,4 16,0+1,8%* 42,2 15,0+1,4* 56,3

Notes: * — p<0,05 versus control pathology group; ** — p<0,05 versus reference drug orthophen;
AV — the difference between the volume of the limb before the start of the experiment and the specified time after the phlogogen injection;
AA — anti-inflammatory activity, %, n — number of animals in the group.

Table 2
The effect of «Prunofit» extract on the exudative phase of inflammation on the model of formalin-induced paw edema in mice (n=6)
Indicator / group Control pathology Prunofit, 200 ml/kg Sylibor, 25 mg/kg Orthophen, 8 mg/kg
AM, g 94,66 +4,48 67,1742,96%/** 69,8343,24%/** 33,8342,98*
AA, % - 29,0 26,2 64,3

Notes: *— p<0,05 versus control pathology group, ** — p<0,05 versus reference drug orthophen;
AM — the difference between the mass of a edematous and healthy limb; AA — anti-inflammatory activity, %;

n — number of animals in the group.

extract revealed a moderate anti-inflammatory effect
throughout the experiment. The ability of «Prunofit» extract
to inhibit the development of carrageenan inflammation in
the early stages (30-90 minutes) is likely due to its effect on
the system of biogenic amines. The activity observed after 2
hours is probably related to its effect on the kinin system, after
3 hours — to the ability to suppress prostaglandins. It can be
assumed that the insignificant effect of «Prunofit» extract on
the exudative component of the inflammatory reaction is due
to its membrane-stabilizing properties and the presence in its
chemical composition of phenolic compounds.

It was also found that, due to the influence on the
course of inflammation caused by carrageenin, «Prunofity»
extract revealed a slight advantage over the reference drug
sylibor, which caused a moderate effect in the early stage of
inflammatory reaction (anti-exudative activity — 22,9%) and
showed a tendency to decrease edema in the prostaglandin
phase (no statistical significance).

It should also be noted that investigated activity of
«Prunofit» extract and reference drug sylibor was significantly
inferior than the anti-inflammatory effect of the reference drug
orthophen, which showed maximum activity after 3 hours of
the experiment and reduced the amount of edema by 56,3%
(Table 1).

The analysis of the experimental data (Table 2) showed
that «Prunofity extract and reference drug sylibor revealed
moderate anti-inflammatory effect in formalin inflammation,
reducing edema by 29% and 26,2%, respectively, with
substantially inferior than such effect of reference drug
orthophen (anti-exudative activity was 64,3%).
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Considering the literature data on the mechanism of
phlogotropic exposure to formalin, it can be assumed that the
ability of «Prunofit» extract to reduce the intensity of formalin-
induced edema is due to antagonism with inflammatory
mediators and the ability to prevent membrane protein
degradation.

Conclusions

A study of the anti-exudative properties of 200 mg/kg
«Prunofity extract on the model of carrageenan-
induced paw edema in rats showed a tendency for
moderate inhibition of the kinin system and inhibition of
prostaglandin synthesis.

Research of the anti-inflammatory action of 200 mg/kg
«Prunofit» on the model of formalin-induced paw edema
in mice showed weak effect on inhibiting the formation
of pro-inflammatory agents (bradykinin, prostaglandins,
cyclooxygenase).

The anti-exudative activity of 200 mg/kg «Prunofit»
extract was at the level of 25 mg/kg reference drug sylibor,
and was inferior to the activity of the second reference
drug orthophen at a dose of 8 mg/kg.

The moderate anti-inflammatory properties of
«Prunofity extract are probably mediated by the
presence in its chemical composition of phenolic
compounds: hydroxyl-cinnamic acids (neochlorogenic
acid 3570+42 mg/kg, 0,27 %) and anthocyanins
(cyanidin-3-rutinoside — 66 mg/kg, cyanidin-3-glucoside
— 27 mg/kg).
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BUBUYEHHS AHTUEKCYJIATUBHOI AKTUBHOCTI
EKCTPAKTY, OJAEPKAHOI'O 3 IVIOJAIB CJINBU
JOMAIIIHBOI «(ITPYHO®IT» HA MOJEJII
KAPATEHIHOBOI'O TA ®OPMAJIIHOBOI'O HABPAKY
KIHOIBKA Y NIJOCJIIHUX TBAPUH

Ki1104oBi c/10Ba: aHTHEKCYTaTUBHA AKTUBHICTb, KApAareHIHOBUH Ta (op-
MaJIiHOBMI HAOpsK, MEAIiaTOpW 3amajeHHs, POCIMHHI BOJIOKHA, (EHOJBHI
CIIOJTYKH, IUIO/I CITHBH JIOMAIIHBOI.

ExcriepuMeHTanbHi JlaHi 3 BUBYEHHS aHTHEKCYJIATHBHUX BIAaCTHBO-
CTel eKCTPaKTy 3 IUIOJIB CIMBH JJOMAIIHBOI, 0 MicTUTh BojokHa (CEB,
«IIpynodiT») mokasanm iHribyroumii iforo BIUIMB Ha aKTHBHICTH IPOCTa-
TJIAHIMHCUHTETA3! Ta UKIOOKCHICHA3H, rajdbMyO4N CHHTE3 IPOCTOTIIaH-
JMHIB. BcTaHOBIIGHO, 110 3a BIUIMBOM Ha repedir 3analieHHs, BUKIMKaHO-
ro KapareHrinom, excrpakt «IIpynodit» y mo3i 200 Mr/kr 10cToBipHO (10
KOHTPOJIbHOT ITATOJIOTIT) BUSIBJISB aHTUEKCYIaTUBHY aKTUBHICTb 21,3 %, sika
HepeBHIIlyBalia aKTHBHICTh IpenapaTy HOPiBHAHHS cinibop y 1031 25 Mr/kr
(17 %), Ta mocrynanack mpenapary HOpiBHSHHS OpTo(eH y 1031 8 Mr/kr
(56,3 %).

AHai3 eKCrepUMEHTaIbHUX AaHUX TT0Ka3aB, mo ekcTpakT «IIpyHo-
GbiT» Ta pedepeHc-npenapar cuiaibop BUSBISIN B yMoBax (opmaiiHo-
BOro HaOpsKy KiHIIBKM MHIIEH NMOMIPHY TaJbMiBHY Jif0 IOJ0 iHTEH-
cudikanii cuHTE3y OpajJWKiHiHY, IPOCTArJIaHUHIB, IIUKIOOKCHICHA3H,
3MEHIIYIOUM BEJIMYMHY HaOpsky Ha 29 % Ta 26,2 BiJINOBiAHO, Ta IpH
I[bOMY iCTOTHO MOCTYIAJNCS TpenapaTy MOpiBHAHHA opTodeH (aHTHEeK-
CyJlaTHBHA aKTHUBHICTb ckianana 64,3 %). IIpoTuzananbuuii edekr exc-
Tpakty «lIpyHodiT», fiMOBiIpHO, 1TOB’A3aHUI 3 HAsABHICTIO B HHOTO XiMiu-
HOMY CKJIaJi CyMH (PEHOJBHHX CHOJYK (QaHTOLMAHIB Ta OKCHKOPHYHHX
KHUCJIIOT).
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M3YYEHUE AHTUSKCCYJATUBHON AKTUBHOCTH
IKCTPAKTA, HOJYYEHHOTI'O 13 IIJ1I0J10B

CJIMBBI JIOMAIITHEMN «[TPYHO®UT» HA MOJEJIN
KAPPATEHUHOHOI'O 1 ®OPMAJIMHOBOI'O OTEKA
KOHEYHOCTH Y NIOJONBITHBIX /KHNBOTHbIX

KimoueBble ¢10Ba: aHTUIKCCYIATUBHAS aKTUBHOCTb, KappareHHHOBBIH
u (HOPMANUHOBBII OTEK, MEAUATOPH! BOCHANICHHS, PACTHTEIbHBIC BOJOKHA,
(heHONbHbIE COSTMHEHHS, IUIO/BI CIUBLI JOMAIIHEH.

OKclepUMEHTAIbHbIE JIAaHHBIE 110 H3YyYEHHMIO aHTHIKCCYHAaTHBHBIX
CBOMCTB DKCTPAKTa U3 IUIOJI0B CIMBBI JOMALIHEN, COJlepkKalIMi BOJIOKHA
(COB, «lIlpyHodur») nokazanyn HHrHOUPYIOIIEE €ro BIUSHHE HA aKTHB-
HOCTh NPOCTArjJaHJMHCHHTETA3bl U LIUKJIOOKCHI€HA3bl, TOPMO3sl CHHTE3
IPOCTarjaHJAMHOB. YCTaHOBJEHO, YTO IO BJIMSHHMIO Ha TEYEHHE BOC-
HaJeHUs, BBI3BAHHOTO KappareHrnHoMm, 3KkcTpakT «IIpyHodur» B no3e
200 Mr/Kr 10CTOBEPHO (K KOHTPOJILHO NMATOJIOTHM) IPOSBIIAT aHTHIKC-
CyJIaTMBHYIO aKTMBHOCTb 21,3 %, KoTOpas mpeBbllana akTHBHOCTb IIpe-
napara cpaBHeHHs cuinbop B jno3e 25 mr/kr (17 %), u ycrynana npemna-
party cpaBHeHHUs opTodeH B jo3e 8 MI/kr (56,3 %).

AHajM3 3KCIEePUMEHTAIBHBIX JaHHBIX 110Ka3ajl, uTo 3KCTpakT «lIpyHo-
¢bu» 1 pedepeHc-npenapar CHIMO0p NPOSBILSLII B YCIOBHAX (OPMATHMHOBOTO
OTTEKa KOHEYHOCTH y MBIIIEH yMEpEHHOE TOpMO3slliee JIeHCTBHE HAa HMHTEH-
cH(UKAIMIO CHHTE3a OpaJMKMHUHA, MPOCTATJIAHINHOB, IIHMKIOOKCUTEHA3BI,
yMeHbIlas BeIWYUHYy oTeka Ha 29 % u 26,2 % COOTBETCTBEHHO, PH 3TOM
CYILIECTBEHHO yCTYyINaJl Hpernapary cpaBHeHus oproder (64,3 %). IIpotuso-
BOCIIAIUTENBHBIH 3 PekT skcTpakTa «[IpyHODHT», BEpOATHO, CBS3aH C HAJIM-
YHEM B €r0 XMMUUYECKOM COCTaBE CyMMbI (DEHONIBHBIX COSTMHEHUH (aHTOIHA-
HOB U OKCUKOPHYHBIX KHCJIOT).
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Experimental data on the study of the anti-exudative properties of the
extract containing fibers from Prunus domestica fruits (PEF, «Prunofity»)
showed its inhibitory effect on the activity of prostaglandins synthetase
and cyclooxygenase, inhibiting the synthesis of prostaglandins. It was
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found that 200 mg/kg «Prunofit» extract showed anti-exudative activity of
21,3 % (compared with control pathology) in the model of inflammation
caused by carrageenan. Its activity wassuperiorto the activity of the
reference drug sylibor at a dose of 25 mg/kg (17 %), and was inferior to
the reference drug orthophen at a dose of 8 mg/kg (56,3 %).

The analysis of the experimental data showed that «Prunofit»
extract and reference drug sylibor showed moderate inhibitory effects on
intensification of bradykinin, prostaglandin, cyclooxygenase synthesis,
reducing their by 29 % and 26,2 %, respectively, in the model of formalin-
induced paw edema in mice. The effect of reference drug orthophen
was significantly superior to the tested extract (anti-exudative activity
was 64,3 %). The anti-inflammatory effect of the «Prunofit» extract is
probably due to the presence in its chemical composition of the amount
of phenolic compounds (anthocyanins and hydroxy-cinnamic acids).
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Berymiienue

O)IHI/IM N3 CaMbIX H3BCCTHBIX, HCCKOJIBKO TBICAYCIIC-
TUH MPUMCHACMBIX U JOBOJIBHO UCCIICJOBaAHHBIX paCTeHI/Iﬁ
ABJISICTCS HEOOBIYHO MHTEPECHBIN 00BeKT — comoaka. OHa
MOCTOAHHO HaxXOJUTCA 1I0J MPHUCTAJIbHBIM BHHMAaHUCM
nccienoBaTeeil Kak B acleKkTe AanbHenmero oomnee yr-
TyOIEeHHOTO M BCECTOPOHHEI'0 M3yYEHHs, TaK U BBISBIIC-
HUs HOBBIX 00JiacTell ee MPAKTHYECKOrO HCII0JIb30BaHUS
[1,3,5,7,8,12].

Jlakpuua, win coJIoaKa roJas, Wil coJ0AKa IriajKas,
nwm aakpuyHuk (Glycyrrhiza glabra) — MHorOIETHEE
TpaBsiHuctoe pacrtenue; Bua poaa Coaoaka (Glycyrrhiza)
cemeiictBa 0000Bble (Fabaceae). Cononky IIMPOKO HC-
MOJIB3YIOT KakK JIEKApCTBEHHOE, MUIIEBOEC M TEXHUYECKOE
pacTeHue, B KadecTBE MEHOOOPa3yIoNIero areHTa.

Conopaxa ronas mpouspactaet B FOxHol EBpone, Ceep-
Holl Adpuke, 3anaaHoii u LlenTpanbHoit A3un. B nukom Buze
pacrer B rokHOM EBpone, CHI™ (Ka3zaxctan, 3akaBkasbe), Cu-
puu, Upake, Typuuu, I'peunn. IIpoMbliieHHble 3ar0TOBKU
conoaku ocymecTBisAoT B crpanax CHI', Typuuu, I'pennn,
Wpane, Kurae, [lakuctane, Adranucrane, Cupun, Urtanuu,
Ucnanuu [5, 7, 12].

B pesynbrare mmpokoMacmTaOHBIX WCCIEAOBAHUNA K
HaCTOSALIEMY BpPEMEHH COJIOJIKAa TroJjas BbIIUIA Ha IEPBOE
MECTO IO NPUMCHECHUIO.

Jiist ChIpbs COJIOJIKM XapaKTePHO HECKOJIBKO KJIACCOB

JOMUHUPYIONUX coeanHeHuil. K HUM oTHOCAT TpuTep-
NMeHou TiaunupaM (MOHOAMMOHHWHASL COJIb TIUIUPPH-
3MHOBOW KHCIJIOTHI), (JIaBaHOH JHUKBUPUTHH M XaJKOH
nukypasug. st 9TUX KJI1acCOB MPHUPOJHBIX COCJAMHECHHH,
BXOJSIINX B INHPOKUH KPYr JIEKapCTBEHHBIX (OpPM U3
CBHIPbSI COJIOJKH, YCTAHOBJICHBI CIEIYIOIINE BUIbBl aKTHUB-
HOCTH: MHUHEPAJOKOPTHUKOUAHAS, BIMSHUEC Ha OOMMHA H
4acTHBIH MeTa0OoJIN3M, aHTHAJJIEPTHUYEcKas, TeraToIpo-
TEKTOpHAsl M aHTHJIOTHAs, TIPOTUBOOITYXOJIEBAsI U UMMY-
HOTpPONHAs, aHTHOKCHJIaHTHAasE aKTUBHOCTHU, ITPOTHBOBOC-
MAJUTENBHO-IPOTUBOSA3BEHHOE,  THITOJMIIHJIEMUYECKOE,
XUMHUOTEPANEBTHYECKOE JIEHCTBHE, a TaKXKe PSJl APYrux
crnenuduuecknx BUAOB nelcTBus. [lonstThne «Begymas
rpymmna OMOJOTHYECKH aKTUBHBIX COCIMHEHHI» TO3BOJISI-
eT B Clly4ae COJEpKaHMs B JIEKAPCTBEHHOM PaCTUTEIBHOM
CHIpbE HECKOJIBKUX XMMHYECKUX TPYIN BEUIECTB, 001ana-
IOIMX OMOJIOTMYECKOW aKTUBHOCTBIO, C OJHOH CTOPOHBI
COXPaHUTh KIIACCHUYECKYI0 ()apMakOTHO3HIO, a C APYrou
CTOPOHBI O0BSICHUTH BCE OCOOCHHOCTH (papMakoTeparnes-
THYECKOr0 JeHcTBUS uTONpenapara, a TakKe IIPOTHO3H-
pOBaTh HEM3BECTHBIC /ISl IAHHOTO pacTeHus (papmakoio-
ruueckue dddekTr [5, 7,9, 11, 15, 16].

[TosToMy, IpOBe/ieHHE HCCIIeIOBAaHHUH, HAITPABICHHBIX HA
BBISIBJICHUE ONTHMAJIBHBIX MECT MPOM3pACTaHusl, 3arOTOBKH,
CYIIKH W XpaHCHHS, SIBISIETCS] aKTyaJIbHOW mpobsiemMoit dap-
Maryu.
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