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STUDYING THE RADIOPROTECTIVE PROPERTIES OF SOME PHYTOEXTRACTS
FROM AZERBAIJAN PHARMACEUTICAL FLORA

Aim. The aim of this work is to evaluate the radio-
protective properties of the extract from the flowers
of calendula officinalis (Calendula officinalis L.)
alone and phytoextracts (CDY) consisting of calen-
dula officinalis (Calendula officinalis), dandelion
officinalis (Tardxacum officindle) and yarrow
(Achillea millefolium) obtained from medicinal
flora of Azerbaijan. Methods. The medicinal plants
included in the collection were dried and the extract
obtained in a water-alcohol mixture. The extracts
were injected intraperitoneally in mice at a concen-
tration of 300 mg / kg 30 min before irradiation at a
dose of 9 Gy. Results. It was found out that the ex-
tract of calendula possesses radioprotective activity
(55%), somewhat inferior to the activity of the pro-
tector-standard of cystamine (80%), and phytoex-
tracts (CDY) decreasing the lethal effect of ionizing
radiation, has radioprotective activity (62%) and
increases survival and life expectancy lethally irra-
diated mice more than the extract of calendula
(55%) and less cystamine (80%). Conclusions. The
data obtained by us testify to the prospects of using
the extract of calendula separately and in a complex
of extracts of dandelion and yarrow in the devel-
opment of medicinal compositions intended for
preventive purposes and in order to prevent local
radiation injuries.

Keywords: mice, survival, irradiation, extract, cys-
tamine.

The search for effective medicinal products
from plants is a very important task of great prac-
tical importance. Medicinal plants have a number
of advantages in comparison with synthetic agents:
low toxicity, a wide spectrum of pharmacological
activity, the ability to influence the physiological
processes occurring in the human body and, accor-
dingly, to increase the body's natural defense, and
are characterized by a gradual increase in the phar-
macological effect [1]. In addition, herbal prepara-
tions obtained in the form of extracts have a com-

plex effect on the patient's body, since they contain
biologically active substances of different groups in
a concentrated form [2]. The severity of the phar-
macological effects of extracts largely depends on
the natural compounds contained in them. The se-
verity of the pharmacological effects of extracts
largely depends on the natural compounds con-
tained in them.

In early studies [3-19], the radioprotective
properties of extracts obtained from various medi-
cinal plants of Azerbaijan on the vital activity of
plants, higher fungi and mammals were studied.

The medicinal plant (Calendula officinalis L.)
has a wide spectrum of pharmacological activity,
which is caused by a rich content of such biologi-
cally active compounds as carotenoids (carotene,
lycopene, violaxanthine, citraxanthine, rubixanthin,
flavochrome), flavonoids (narcissine, isokvetsitrin,
ramnetin and isoramnetin-3-triglycoside, isokvertsi-
trin), vitamins, essential oil, saponins, resinous sub-
stances, calendene, organic acids, unexplored alka-
loids, phytosterols, enzymes and some other sub-
stances.

In the study of the general action and acute
toxicity of galenical preparations of calendula, it
was found that they are low in toxicity and have an
appreciable inhibitory effect on motor activity and
reflex excitability of animals. The effect of calen-
dula preparations on the activity of the cardiovascu-
lar system was manifested by a clear cardio tonic
and hypotensive effect. When calendula prepara-
tions were administered to animals in high doses,
they had blood pressure lowered by 30-40% from
the baseline, cardiac contractions were reduced and
the amplitude of cardiac contractions increased
somewhat, there was a decrease and deepening of
respiration. Preparations of calendula help slow
down the growth of tumors in cancer patients. An
unpretentious calendula flower is a whole store-
house of beneficial properties that make it an indis-
pensable medicament.
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Particularly good results are the use of calen-
dula in combination with dandelion medicinal and
yarrow. Fitokoekstrakty provides choleretic, antipy-
retic, laxative, expectorant, soothing, spasmolytic,
mild hypnotic and anti-inflammatory effect, elimi-
nates bile stagnation, improves bile excreting func-
tion.

The aim of this work is to evaluate the radio-
protective properties of the extract from the flowers
of calendula officinalis (Calendula officinalis L.)
alone and phytoextracts (CDY) consisting of calen-
dula officinalis (Calendula officinalis), dandelion
officinalis (Tardxacum officindle) and yarrow
(Achillea millefolium) obtained from medicinal flo-
ra of Azerbaijan.

Material and methods

The experiments were carried out on mongrel
mice weighing 20-25 g. The animals were kept in a
vivarium on a standard diet. From the experiment,
the animals were withdrawn in accordance with the
rules of the European Convention for the Protection
of Vertebrates used for experimental and other
scientific purposes.

The medicinal plants included in the collec-
tion were collected in the summer-autumn period of
the Goygol district of the Republic of Azerbaijan.

To study the radiobiological activity, extracts
of calendula and a plant extract containing calendu-
la, dandelion and yarrow were obtained. The dried
and ground masses of the plants were extracted
with chloroform or ethanol in a Soxhlet apparatus.
The solvent was then distilled off, and the residue
was passed through a column of silica gel. A mix-
ture of chloroform: carbon tetrachloride 3:1 was
used as the eluent. At the exit from the column, the
extract was collected.

To determine the presence of the radiobio-
logical activity of the extracts obtained, a test was
conducted for the 30-day survival of irradiated an-
imals. In experiments, mongrel mice weighing 20—
259 were used. Acute toxicity was determined
when the test extracts were administered in aqueous
solution once by the intraperitoneal route in full
accordance with the generally accepted pharmacol-
ogy method.

Behavior monitoring and recording of animal
deaths were conducted during the first hour and
then the death of the animals was recorded in the
next five days after the injection. The animals were
irradiated on a y-facility "RUHUND-20000" with a
Co® radiation source at a dose of 9.0 Gy; the radia-
tion dose rate is 0.439 Gy / s. The test extracts were

administered to the animals in an aqueous solution
30 minutes prior to irradiation at 300 mg / kg. The
animals of the control groups were given solvent-
distilled water at the same time and in equivolume
amounts before irradiation. To compare the radio-
protective activity of the extracts studied, a radio-
protector-standard cystamine (bis (B-aminoethyl)
disulphide) was used in the optimal radioprotective
dosage of 200 mg / kg, administered 15-20 min
before irradiation.

A 30-day survival test for irradiated mice at a
dose of 9 Gy was also performed and an average
dose was determined for 50% survival of animals
(SDsp) with the administration of extracts and the
average life span (ALS) of irradiated animals. In
determining the acute toxicity after the administra-
tion of extracts at dosages of 2000 and
1000 mg / kg, a sharp decrease in respiratory func-
tion, the appearance of clinical seizures, and a
100 % death within 10 minutes were noted. Reduc-
ing the dosage to 750 mg / kg resulted in 100 %
death of animals with the same symptoms for an
hour. The introduction of the extract at a concentra-
tion of 500 mg / kg caused an ambiguous effect: in
one cases, 100 % survival was observed, in others —
50 % mortality. The administration of a dosage of
250 mg / kg did not cause a single death during all
five days of observation. Thus, it can be concluded
that the extracts are also low-toxic; the SDx, for it is
in the range of 350-500 mg / kg.

Results and discussion

The radiobiological experiment was carried
out on mice that received a calendula extract and
phytoextracts (CDY) at a concentration of
300 mg / kg 30 minutes prior to irradiation at a dose
of 9,0 Gy and fixed the lifetime of irradiated ani-
mals for a month. As a comparison of the radiopro-
tective action, a radioprotector-standard cystamine
and a control group of animals were used, which
was replaced with distilled water instead of the ra-
dioprotector. The test results are shown in the table.

The study of the radioprotective activity of
the extract of calendula showed that the extract
possesses radioprotective activity (55 %), some-
what inferior to the activity of the cystamine (80 %)
protector, and phytoextracts (CDY) decreasing the
lethal effect of ionizing radiation, possessing radio-
protective activity (62 %) and improving survival
and the average life expectancy of lethally irra-
diated mice is greater than the extract of calendula
(55 %) and less than cystamine (80 %).
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Table. Results of radiobiological tests

Options The number of mice Survival rate, % Life expectancy, day
Control (distil.water) 20 20 30 and more
Irradiated control 0 0 4,32 £1,21
Cystamine 16 80 18,31+ 0,31
Phytoextracts (CDY) 13 62 16,3 +2,21
Marigold Extract 11 55 1453+ 1,5

Conclusions

The obtained results indicate that with the in-
troduction of the extract of calendula, a significant
increase in the life span of animals (almost 2-fold)
occurs, although the survival after 30 days is
somewhat inferior to that of a radioprotector-
standard. In the case of phytoextract (CDY), the
lifespan of irradiated animals also increases, but the
survival percentage after the end of the experiment
— after 30 days — is greater than the extract of ca-

lendula.

The data obtained by us testify to the pros-
pects of using the extract of calendula separately
and in a complex of extracts of dandelion and yar-
row in the development of medicinal compositions
intended for preventive purposes and in order to
prevent local radiation injuries.

The work was supported by the STCU Grant
No. 6282.
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BUBYEHHS PAJIIONPOTEKTOPHUX BJACTHBOCTEMN AESKUX ®ITOEKCTPAKTIB 3 ®JIOPU
JIKAPCBKHUX POCJIMH ABEPBAMIKAHY

Mema. OUiHUTH paJioNPOTEKTOPHI BIACTUBOCTI €KCTPAKTY 3 KBITiB KaneHay i jgikapebkoi (Calendula officinalis L.), a
takox 11 ¢itoexcrpaktiB (KOT), mo ckmamaroTbes 3 KalleHAyNW JIKapchKoi, Kynap0aOu mikapcekoi (7ardxacum
officindle) i nepesiro 3Buuaiinoro (Achillea millefolium), orpumanux JTikapcbkux pociuH, ki pocTyTh B A3epOaiiKaHi.
Memoou. JlikapcbKi pOCITUHH, IO BXOJATH 10 CKIAaLy 300py, BUCYIICHI 1 OTpAMaHi eKCTPaKTH y BOJHO-CIIUPTOBIH Cy-
Mimi. ExcTpakTé BHyTpilTHbOUYEpPEBHO BBOIIUIN MHIIaM, y KoHIeHTparii 300 mr/kr 3a 30 XB 10 OmpoMiHEHHS B 1031
9T'p. Pesynvmamu. 3’5COBaHO, 110 SKCTPAKT KAJICHIYIH BOJOIE€ PagiONPOTEKTOPHOI akTuBHICTIO (55 %), mo aemo
MOCTYIIAETHCS AKTHBHOCTI IPOTEKTOpa-cTanaapty uictaminy (80 %), a diroexcrpakt (KOT), 3HIKYIOUH JIeTATBHY Iif0
10HI3YI0YOI paiallii, Mae paaioNnpPOTEKTOPHY aKTUBHICTD (62 %) 1 MiABHUIINYE BHYKUBAHHS 1 CEPEIHIO TPUBAIICTD KHUTTS
JICTAJILHO OMPOMIHEHUX MHUIIEH OLIbIIe, HK eKCTpakT KaneHmyau (55 %) 1 menire, Hixk 1ictamin (80 %). Bucnoexu.
OTpuMaHi HaMH JIaHi CBiYaTh PO MEPCHEKTUBHICTE BUKOPUCTAHHS €KCTPAKTY KaJEeHAYJIH OKPEMO i B KOMILUIEKCI eKc-
TPaKTiB KyJ1b0a0u i AepeBito mpu po3poOili JTIKapChKUX KOMITO3UIIH, TPU3HAYEHUX ISl NPO(]ITaKTHYHKX IiJIeH 1 3 Me-
TOO 3aM00IraHHs MiCIIEBUM ITPOMEHEBHUM YPAKEHHSIM.

Knrouogi crosa: ML, BIXKUBaHH, OIPOMiHCHHS, €KCTPAKT, LUCTAMIH.
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V3YYEHHUE PAJTUOINPOTEKTOPHBIX CBOMCTB HEKOTOPBIX ®UTOIKCTPAKTOB U3 ®JIOPHI
JEKAPCTBEHHBIX PACTEHUI A3EPBAIVKAHA

Ilens. OueHuTh pagMoONPOTEKTOPHBIC CBOMCTBAa OIKCTpaKTa W3 LBETKOB KajeHayibl jekapcrBeHHod (Calendula
officinalis L.) B otmemsrocTr 1 puroskerpaktoB (KOT), cocTosmux U3 KaaeHIysIbl JIEKApCTBEHHOM, OMyBaHUHKA Jic-
kapctBernoro (Tardxacum officindle) n TeicsuenuctaHrka obbikHOBeHHOTO (Achillea millefolium), monydyennsix w3
(bII0pBI JIEKapCTBEHHBIX pacTeHui AsepOaiimkaHa. Memoost. JlekapCTBEHHBIC PacTCHHS, BXOMAAIINE B COCTaB cOOpa,
BBICYHICHHBIC U IMMOJTYYCHBIC DKCTPAKThHI B BO}IHO-CHHpTOBOﬁ CMECH. BKCTpaKTBI BHyTpI/I6pIOH_H/IHHO BBOJMWJIKX MBIIIIAM B
koHueHrpauuu 300 mr/kr 3a 30 MmuH 10 oOxyueHus: B go3e 9 I'p. Pezynsmamot. BBISICHEHO, YTO SKCTPAKT KaJE€HIYJIbI
o0J1aiaeT PajnoNpPOTEKTOPHOM aKTHBHOCTBIO (55 %), HECKONBKO YCTYMAromed aKTHBHOCTH NPOTEKTOpa-CTaHAapTa
mucramuHa (80 %), a puroskcrpaktsl (KOT), cHmkas jeranbHOe ACHCTBHE MOHM3HUPYIOIIEH paananuy, o0jJanaroT pa-
JMOMIPOTEKTOPHON aKTHBHOCTBIO (62 %) M MOBBILAIOT BEDKMBAEMOCTh M CPEAHIOK MPOAODKHTEIBHOCTD JKH3HH Jie-
TaJbHO OOIIyYeHHBIX MbIIIei GobIie SKeTpakTa KaneHaymsl (55 %) u menbiue mucramuna (80 %). Boreodwt. TlomyueH-
HBIE HAMH JaHHbIE CBHACTEIBCTBYIOT O NMEPCIIEKTUBHOCTH HCIIONB30BAHUS SKCTPAKTa KAICHIYJB! OTACIBHO M B KOM-
IUIEKCE HKCTPAKTOB OyBaHYHMKA U THICAYSIMCTHUKA P Pa3pabOTKe JIEKapCTBEHHBIX KOMIIO3HMLIMH, NpeJHA3HAYEHHBIX
IU1s IO UIAKTHYECKUX LeJIel M U IPEIOTBPAILCHNS MECTHBIX JIy4eBbIX IOPasKeHHUH.

Keywords: MplIiH, BEDKHBAEMOCTh, 00JTydeHHE, IKCTPAKT, [IMCTAMHH.
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