ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KA3AKCTAH PECITYBJIMKACKI
YJITTBIK FhUIBIM AKAJIEMUSCHIHBIH

XABAPIDbI ChbI

BECTHUK THE BULLETIN

HAIIMOHAJILHON AKAJTEMUN HAVK THE NATIONAL ACADEMY OF SCIENCES
PECITYBJIMKU KA3SAXCTAH OF THE REPUBLIC OF KAZAKHSTAN

PUBLISHED SINCE 1944

33

MAY - JUNE 2020

ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybniukacbkl ¥nmmbiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fblfibIMU XypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabbindaHraHbIH xabapnatidbl. byn uHdekcmeny 6apbicbiHOa Clarivate Analytics KoMraHusiCbl XypHarobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, b6acnawbinap MeH Mekemesiepze KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n1 npuHam 0nsi uH0ekcuposaHusi
e Emerging Sources Citationindex, obHosneHHoul sepcuu Web of Science. CodepxxaHue 8 3mom UHOEK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komnaHuel Clarivate Analytics 0ns danbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4dpexdeHul. BkmoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauwea2o coobuwecmea.



bac pengaxTophl

X.F.JI., mpod., KP ¥FA akanemuri
M.K. KypbiHoB

Pemaxnousg ankachl

Aoéues P.11I. ipod. (Peceit)

Aoumes M.E. npod., kopp.-mymieci (Kazakcran)
AspamoB K.B. npod. (Ykpauna)

Annens FOpren npod. (I'epmanust)

BaiimykanoB [I.A. ipod., kopp.-mymeci (Kazakcran)
Baiitymun U.0. npod., akagemuk (Kazakcran)
Banac Hozed npod. (ITonpma)

Bepcumbaes P.U. nipod., akagemuk (Kazakcran)
Benecbko C. ipod. (I'epmanus)

Beanxos E.IL. npo¢., PFA akanemuri (Peceit)
Tammmsage @. npod., akaeMuK (O3ipOaiikaH)
I'onuapyk B.B. pod., akagemuk (YkpanHa)
HasaeroB A.E. npod., kopp.-mymeci (Kazakcran)
Jaxpoamsin P.T. npod., akanemuk (ApmeHus)
KanumoanaeB M.H. nipod., akagemuk (Kazakcran), 6ac pen. opbiHOAcapsl
JlaBepoB HL.IL. mpod., akanemux PAH (Poccus)
Jynamky ®. npod., kopp.-mymieci (Monaosa)
Moxa Xacan Cenamar npod. (Manaii3us)
MsipxaasikoB K. Y. npod., akanemuk (Kazakctan)
Hogaxk HU3a6esuna npod. (ITonpma)

Oraps H.IIL. nipod., xopp.-mymieci (Kazakcran)
Moaemyk O.X. mpod. (Peceit)

onsieB A.U. npod. (Peceit)

Carusn A.C. npod., akageMuk (ApMeHHs)
Caryoaaaun C.C. poo., akanemuk (Kazakcran)
Tatkeesa I'.I'. mpo., kopp.-myureci (Kazakcran)
YmberaeB U. npod., akanemuk (Kazakcran)
Xpunynos I'.C. npod. (YkpanHa)

Kapam6aes 10.A. npod., PFA akagemuri (Pecei)
Axy6osa M.M. npoo., akagemuk (ToxikcTan)

«Ka3zakcran Pecniy6inkachl YITTBIK FBUIBIM aKaAeMUSICBIHBIH Xa0apuibich».

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Menmrikrenymmi: «Ka3akctan PecryOnukacsiHpiH ¥ ITTHIK FRUTBIM akaaeMiusicbi»PKD (AnMarts! K.).

Kazakcran pecmyOnukacelHBIH MoIeHHET TEeH akmapaT MHHHCTDPIITiHIH AKMapaT >KOHE MyparaT KOMHTETiHIE
01.06.2006 x. 6epinren Ne5S551-2K mep3iMaik 6acklIbIM TipKeyiHe KOWBLUTY Typaibl KyolliK.

Mep3iMaimiri: KblIbIHA 6 peT.
Tupaxsr: 2000 nana.

Penaxiusanaeig mekerkaipl: 050010, Anmats K., llleBuenko kemr., 28, 219 6e., 220, Ten.: 272-13-19, 272-13-18,
http://www.bulletin-science.kz/index.php/en/

© Kazakcran PecryOmukachiHbiH ¥ ATTHIK FRUIBIM akaneMusichbl, 2020

Tunorpagususiy Mexerkaiibl: «NurNaz GRACE», Anmarsi K., PeickysioB kemt., 103.
— 3




I'maBHBIU penakTop

I.X.H., ipod. akanemuk HAH PK
ML.K. Kypunosn

PemakuumoHHAas KOJOJIETUS:

Aoéues P.I1I. pod. (Poccus)

Aoumes MLE. npod., wi.-xopp. (Kazaxcran)
AspamoB K.B. npod. (Ykpauna)

Annens FOpren npod. (I'epmanust)

BaiimykanoB [I.A. ipod., ui.-kopp. (Kazaxcran)
Baiitysun U.0. npod., akagemuk (Kazaxcran)
Banac Ho3ed npod. (ITonpma)

Bepcumbaes P.U. npod., akagemuk (Kazaxcran)
Beaecbko C. ipod. (I'epmanus)

Beauxos E.IIL. npo¢., akanemuk PAH (Poccus)
Tammm3zage @. mpod., akagemuk (AszepOaiikan)
I'onuapyk B.B. pod., akagemuk (YkpanHa)
HdasaeroB A.E. npod., un.-kopp. (Kazaxcran)
Jaxpo6amsin P.T. mpod., akanemuk (ApmeHus)
Kanumonnaes M.H. akanemuk (Kazaxcran), 3am. TI1. pej.
JlaBepos H.IL. pod., akanemux PAH (Poccus)
Jlynamky ®. npod., wi.-xopp. (Mongoa)

Moxa Xacan Cenaamar npod. (Manaii3us)
MpeipxaasikoB K. Y. npod., akanemuk (Kazaxcran)
Hogaxk HU3a6esuta npod. (Ilonpma)

Oraps H.II. nipod., un.-kopp. (Kazaxcran)
Moaemyk O.X. npod. (Poccus)

MonsieBA.!. nipod. (Poccus)

Carusn A.C. npod., akageMuk (ApMeHwHsI)
Caryoaaaun C.C. npoo., akanemuk (Kazaxcran)
Tatkeesa I'.I'. npod., wi.-kopp. (Kazaxcran)
YmberaeB U. npod., akanemuk (Kazaxcran)
Xpunynos I'.C. npod. (YkpanHa)

Kapam6aes 0.A. npod., akagemuxk PAH (Poccust)
Axy6osa M.M. npoo., akanemux (Tamkuxucran)

«BectHuk HanmonaabHo# akagemnu Hayk Pecnyoinku Kazaxcrany.

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Coo0ctBennuk: POO «HaunonanwsHas akanemus Hayk PecriyOnuku Kazaxcram» (1. AjaMatsr).

CBUETENBCTBO O TIOCTAHOBKE Ha YYET MEPUOAMYECKOro IevyaTtHoro msaanus B Komurere nundopmanuu u apxuBoB
MunucrepcTBa KyabTypsl 1 uHopmanuu Pecriyonuku Kazaxcran Ne5551-7K, Beigantoe 01.06.2006 r.

[MepromnvaHOCTE: 6 pa3 B rof.
Tupax: 2000 3K3eMILIAPOB.

Anpec penaxiun: 050010, r. Anmatsl, yi. [lleBuenko, 28, kom. 219, 220, ten. 272-13-19, 272-13-18.
http://www.bulletin-science.kz/index.php/en/

© HamuonaneHas akagemus Hayk Pecry6nuku Kasaxcran, 2020

Anpec Turnorpadun: «NurNazGRACEp», r. Anmarsl, yi. Peickynosa, 103.

— 4 —



Editorin chief

doctor of chemistry, professor, academician of NAS RK
M.Zh. Zhurinov

Editorial board:

Abiyev R.Sh. prof. (Russia)

Abishev M.Ye. prof., corr. member (Kazakhstan)
Avramov K.V. prof. (Ukraine)

Appel Jurgen, prof. (Germany)

Baimukanov D.A. prof., corr. member (Kazakhstan)
Baitullin I.O. prof., academician (Kazakhstan)
Joseph Banas, prof. (Poland)

Bersimbayev R.I. prof., academician (Kazakhstan)
Velesco S., prof. (Germany)

Velikhov Ye.P. prof., academician of RAS (Russia)
Gashimzade F. prof., academician (Azerbaijan)
Goncharuk V.V. prof., academician (Ukraine)
Davletov A.Ye. prof., corr. member (Kazakhstan)
Dzhrbashian R.T. prof., academician (Armenia)
Kalimoldayev M.N. prof., academician (Kazakhstan), deputy editor in chief
Laverov N.P. prof., academicianof RAS (Russia)
Lupashku F. prof., corr. member (Moldova)

Mohd Hassan Selamat, prof. (Malaysia)
Myrkhalykov Zh.U. prof., academician (Kazakhstan)
Nowak Isabella, prof. (Poland)

Ogar N.P. prof., corr. member (Kazakhstan)
Poleshchuk O.Kh. prof. (Russia)

Ponyaev A.IL prof. (Russia)

Sagiyan A.S. prof., academician (Armenia)
Satubaldin S.S. prof., academician (Kazakhstan)
Tatkeyeva G.G. prof., corr. member (Kazakhstan)
Umbetayev L. prof., academician (Kazakhstan)
Khripunov G.S. prof. (Ukraine)

Yuldashbayev Y.A., prof., academician of RAS (Russia)
Yakubova M.M. prof., academician (Tadjikistan)

Bulletin of the National Academy of Sciences of the Republic of Kazakhstan.

ISSN 2518-1467 (Online),

ISSN 1991-3494 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the
Ministry of Culture and Information of the Republic of Kazakhstan N 5551-K, issued 01.06.2006.

Periodicity: 6 times a year.
Circulation: 2000 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.bulletin-science.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2020

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.

— § —



Biology

BULLETIN OF NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

ISSN 1991-3494
Volume 3, Number 385 (2020), 24 —28 https://doi.org/10.32014/2020.2518-1467.65

UDC 577.121.7:577.125.33:613.65:615.322:582.675.1:57.084.1

E. V. Savelyeval, I. N. Vladimirova?, L. V. Lukianova'

'Kharkov National Medical University, Kharkiv, Ukraine;
*National University of Pharmacy, Kharkiv, Ukraine.
E-mail: Elena_S12@ukr.net; inna.vladimirova2015@gmail.com; larluk2013@gmail.com

HOW THALICTRUM FOETIDUM EXTRACT INFLUENCES
THE LIPID PEROXIDE OXIDATION AND ANTIOXIDANT SYSTEM
IN RATS SUBJECTED TO CHRONIC IMMOBILISATION STRESS

Abstract. The experiment showed a potential correction of the free radical oxidation in the rats’ membrane
lipids by means of oral injection of Thalictrum Foetidum aqueous extract, contains a complex of natural antioxidants.

The experimental animals were divided into 6 groups (6 animals per group). The experimental animals from
group 1 and the animals from group 2, which had been subjected to stress by immobilization for 5 hours, were given
1.5 ml of distil water orally/intragastrically. The animals from group 3, 4, 5 and 6 were given 0.5 ml, 1,0 ml, 1,5 ml
and 2,0 ml correspondingly of Thalictrum Foetidum extract orally/intragastrically every day an 1 hour before stress
exposition. The animals from all the groups were decapitated under ether anesthetic 5 hours after simulating
immobilization stress, notably in the condition of the maximum stress exposition. Blood serum was used for the
experiment. There was estimated lipid peroxide oxidation and the condition of the antioxidant system by the
spectrophotometric method. For some chances to be observed in the indicators under research, the latter were
determined in the control and experimental animals after 5, 15 and 30 days.

According to the experimental results, only the 15™ and the 30™ day, i. e. under chronic stress, show a statis-
tically credible reduction in these indicators as to immobilization stress, approximating the control groups.

Analyzing the results of the experiment, we may conclude that Thalictrum Foetidum liquid extract has a rather
gentle effect on the lipid peroxide oxidation and antioxidant system under immobilization stress.

Key words: Thalictrum Foetidum, liquid extract, immobilization stress, antioxidant system, lipid peroxide
oxidation.

Introduction. Stresses, especially if they are frequent and long-term, have a negative impact not only
on psychological state, but also on physical health. They serve as major risk factors in the development
and exacerbation of many diseases. Of the most frequent diseases one can find those of the cardiovascular
system (myocardial infarction, stenocardia, hypertension), the gastrointestinal tract (gastritis, stomach and
duodenal ulcer), depressed immunity [1-3].

Moreover, stress, including the immobilization one, leads to intensive free radical peroxide oxidation
(FRPO), resulting in oxidizing cell corruption, that can also provoke the development of gastroduodenal
erosions and ulcers. This testifies to the necessity of prescribing antioxidants in the treatment and
prevention of diseases of the nervous system [4].

As a rule, such medicaments as sedatives and neuroleptics are prescribed to solve problems,
involving nervous disorder. This approach, however, does not always bring positive results, as it is
important to remove the factors, which have provoked this state in a person. When the symptoms of
nervous exhaustion are discovered, the treatment should be all-embracing and systematic, directed at
removing the cause of diseases, which provoke disorders of the nervous system. Therefore, treating
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patients, suffering from cerebrovascular diseases, with herbal drugs is one of the alternative methods of
the therapy, which promotes normalization of the functions of the nervous system [5,6].

The Thalictrum Foetidum contains triterpene saponins, up to 2.2% of alkaloids (berberine, fetidin,
thalictrine, isotetrandrine, berbamine), tannin (1.63-5.45%), flavonoids (rutin, glucoramnine, kaempferol,
quercetin, flavestsin, ranunkuletin), cardenolides, volatile oil and organic acids. The tincture of Thalictrum
Foetidum is used as a sedative, bactericide, anti-inflammatory, blood-stanching, diuretic and antiemetic
agent. Apart from that, the infusion of herb is used in case of neuroses and convulsions, over tension,
indigestion and diarrhea, diseases of the liver and the gall bladder, edema and dropsy and in case of
internal and external bleedings [7-9].

Materials and methods. The experiment was conducted on 36 WAG-line rats with an average
weight of 210-230 g. The stress-simulating action was studied on the prototype of chronic neuromuscular
tension, reconstructed for 5, 15 and 30 days. Immobilization stress was simulated by keeping rats in
plastic “cages-cases” every day for 5 hours. The experimental animals were divided into 6 groups
(6 animals per group). The animals from group 1 (the so-called intact animals of a conditional norm) were
given 1.5 ml of distil water orally and intragastrically through the probe. The animals from group 2 were
subjected to stress by immobilization for 5 hours and given 1.5 ml of distil water orally and
intragastrically through the probe. The animals from group 3, 4, 5 and 6 were given 0.5 ml, 1.0 ml, 1.5 ml
and 2.0 ml correspondingly of Thalictrum Foetidum aqueous liquid extract though the probe orally and
intragastrically every day an hour before stress exposition.

For some quantitative chances to be observed in the indicators under research, the latter were
determined in the control and experimental animals in action after 5, 15 and 30 days.

The animals from all the groups were decapitated under ether anesthetic 5 hours after simulating
immobilization stress, notably in the condition of the maximum stress exposition. Blood serum was used
for the experiment to estimate lipid peroxide oxidation (LPO), namely: the level of primary oxidation
products — conjugated dienes (CD), and secondary products — malondialdehyde (MDA), as well as the
condition of the antioxidant system, namely: catalase activity and superoxide dismutase [10] by the
spectrophotometer method [11,12].

Results and discussion. The results of the experiment are presented in table. The LPO was estimated
according to the number of peroxide products: CD and thiobarbituric acid active products (TBA-AP),
which amount to 14.00 £ 0.64 mmol/l and 4.65 £+ 0.10 mmol/l correspondingly in the intact animals.

Neurotropic and antioxidant activity of Thalictrum Foetidum liquid extract

Term of Immobilization | Immobilization | Immobilization | Immobilization
the Intact Immobilization | stress + 0.5 ml stress + 1 ml of stress + 1.5 ml stress + 2 ml
Indicator experim animals stress of Thalictrum Thalictrum of Thalictrum of Thalictrum
xgnt (n=06) (n=106) Foetidum Foetidum Foetidum Foetidum
extract (n = 6) extract (n = 6) extract (n = 6) extract (n = 6)
5 days 30.72+1.06" | 29.15+0.12° 27.24+0.01" 28.09+1.43" | 25454032
DC, 15 days MR16% 1 34854085 | 24.18+ 044 | 23.18+0.107 | 24.01£0.90%" | 2121 +0.1%"
mmol/l 0.64
30 days 37.85+0.12° | 15.11+1.12" | 15.67+0.03" | 1523+0.09" | 14.54+0.07"
5 days 6.94+0.16" 6.02+0.21" 6.13+0.11" 5.98 +0.04” 5.67+0.06"
MDA, 4.65 i * *k kK *k *k
mkmay] |15 days 0.10 7.1540.45 5.11+0.01 5.16 £0.10 5.06 £ 0.56 4.89+0.17
30 days 7.56+0.78" 421+023" 434+0.05" 4.56+0.34" 423+0.23"
SOD 5 days 6.93 +0.49" 533+0.12" 5.16+0.30" 5.09+0.12%™ | 4.87+0.07""
standard | 15 days 365191i 6.98 +0.23" 421+0.16" 4.13£0.04" | 422+0.02"" | 4.08+0.67"
unit 30 days 7.13+0.89" 34240347 | 3474005 | 34740577 | 3324007
5 days 5.88+0.26" 5.74+0.11 5.73+0.16 497 +0.25 4.86+0.03"
Catalase, 510+
standard | 15 days 013 6.03+0.21° 4.97+0.02" 5.02+0.09” 4.67+0.43" 4.54+0.78"
‘t ! * ok ok Hk ok
unt 30 days 6.23 +0.03 475 +0.67 498021 478 £0.06 4.66£0.01
Note. 1. * - statistically significant difference compared to group of intact control; ** - statistically significant difference
compared to group of stimulated by immobilization stress, p < 0.05.
2. All date were presented as Mean * SE.
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Table shows a considerable increase of these indicators, subjected to immobilization stress for 5 days.
The level of CD approaches 30.72 £ 1.06 mmol/l, doubly exceeding the norm, whereas TBA-AP makes
6.94 + 0.10 mmol/l, surpassing the control in 1.5 times.

On the 15" day the level of CD makes 34.85 + 0.85 mmol/l, exceeding the norm in 2.5 times;
TBA-AP comes to 7.15 + 0.10 mmol/l, twice surpassing the control. After 30 days the CD level runs to
37.85 = 0.12 mmol/l, thrice exceeding the norm; TBA-AP approaches 7.56 + 0.78 mmol/l, twice
surpassing the control.

According to the data from table, at the 5-day stage Thalictrum Foetidum liquid extract of in doses of
0.5 ml, 1 ml, 1.5 ml and 2 ml does not reduce the level of CD and TBA-AP statistically significantly
relative immobilization stress.

Liquid extract of Thalictrum Foetidum has lowered the level of CD and TBA-AP in all the doses
under research statistically significantly as regards to immobilization stress on the 15" day. Thus, under
immobilization stress the level of CD in Thalictrum Foetidum liquid extract in doses of 0.5 ml, 1 ml,
1.5 ml and 2 ml makes 24.18 + 0.44 mmol/l, 23.18 £ 0.10 mmol/l, 24.01 = 0.90 mmol/l and
21.21 + 0.10 mmol/l accordingly. Though statistically veritable as to the animals’ group, which have
undergone immobilization stress 34.85 + 0.85 (P < 0.05), these indicators do not come close to the control.
Under immobilization stress the level of TBA-AP in Thalictrum Foetidum liquid extract in doses of
0.5ml, 1 ml, 1.5 ml and 2 ml amounts to 5.11 = 0.01 mmol/l, 5.16 = 0.10. mmol/l, 5.06 + 0.56 mmol/l and
4.89 + 0.17 mmol/l correspondingly. These indicators are veritable as regards to immobilization stress
7.15 £ 0.45 mmol/l (P <0.05).

The 30™ day showed Thalictrum Foetidum liquid extract in all the doses under research decreasing
the level of CD and TBA-AP according to statistical significance as regards to immobilization stress and
approaching the control.

Thus, under immobilization stress the level of CD in Thalictrum Foetidum liquid extract in doses of
0.5ml, 1 ml, 1.5 ml and 2 ml made 15.11 + 1.12 mmol/l, 15.67 + 0.03 mmol/l, 15.23 £ 0.09 mmol/l and
14.54 + 0.07 mmol/l correspondingly. These indicators are statistically significant as to the animals’
group, subjected to immobilization stress 37.85 &+ 0.12 mmol/l (P < 0.05). Under immobilisation stress the
level of TBA-AP in Thalictrum Foetidum liquid extract in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml amounts
to 4.21 £ 0.23 mmol/l, 4.34 + 0.05 mmol/l, 4.56 £+ 0.34 mmol/l and 4.23 + 0.23 mmol/l correspondingly.
These indicators are statistically significant as to immobilization stress 7.56 £ 0.78 mmol/l (P < 0.05).

Thus, after studying the indicators of LPO we can draw the conclusion that at the five-day stage the
characteristics of TBA-AP and CD cannot be corrected significantly as regards to immobilization stress
[13]. Only at the 15-day and 30-day stages the liquid extract of Thalictrum Foetidum in all the doses under
research reduces the level of CD and TBA-AP according to statistical significance as to immobilization
stress, thus approaching the control group. Moreover, we have established that increasing the dose of
Thalictrum Foetidum liquid extract of has an insignificant effect on the indicators of TBA-AP and CD.

The condition of the antioxidant system was estimated according to the number of products of
catalase and superoxide dismutase (SOD), amounting in the intact rats to 5.10 £ 0.13 standard unit and
3.59 £+ 0.11 standard unit correspondingly. The data from table show a considerable increase of these
indicators under immobilization stress. At the 5-day stage the level of catalase comes to
5.88 + 0.26 standard unit under immobilization stress, thus exceeding the norm significantly (P < 0.05).
SOD runs to 6.93 £+ 0.49 standard unit, surpassing the control twice. At the 15-day stage the level of
catalase comes to 6.03 + 0.21 standard unit, exceeding the norm in 1.5 times. Meanwhile, SOD indicators
make 6.98 + 0.23 standard unit, twice surpassing the control. The 30™ day sees the level of catalase
amounting to 6.23 + 0.03 standard unit, thus surpassing the norm twice. SOD indicators ran to
7.13 £ 0.89 standard unit, thus exceeding the control in 2.5 times.

According to table, at the 5-day stage the liquid extract of Thalictrum Foetidum in doses of 0.5 ml,
1 ml, 1.5 ml and 2 ml does not lower the level of catalase and SOD significantly as to immobilization
stress.

At the 15-day stage the liquid extract of Thalictrum Foetidum in all the doses decreases the level of
catalase and SOD significantly as to immobilization stress, approaching the control group. Thus, under
immobilization stress the level of catalase in the liquid extract of Thalictrum Foetidum in doses of 0.5 ml,
1 ml, 1.5 ml and 2 ml amounted to 4.97 = 0.02 standard unit, 5.02 = 0.09 standard unit,
4.67 + 0.43 standard unit and 4.54 £+ 0.78 standard unit accordingly. These indicators correspond to
statistical significance as regards to the animals’ group, subjected to immobilization stress
6.03 £+ 0.21 standard unit (P < 0,05). Under immobilization stress the level of SOD in the liquid extract of
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Thalictrum Foetidum in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml came to 4.21 + 0.16 standard unit,
4.13 + 0.04 standard unit, 4.22 + 0.02 standard unit and 4.08 + 0.67 standard unit correspondingly. These
indicators are significant as to immobilization stress 6.98 + 0.23 standard unit and the control group of
3.59 + 0.11 standard unit (P < 0,05). On the 30" day we observed similar dynamics for all the doses of
Thalictrum Foetidum liquid extract under research. Thus, under immobilization stress the level of catalase
in the liquid extract of Thalictrum Foetidum in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml ran to
4.75 £ 0.67 standard unit, 4.98 + 0.21 standard unit, 4.78 £+ 0.06 standard unit and 4.66 £+ 0.01 standard
unit accordingly. These indicators correspond to statistical significance as regards to the animals’ group,
subjected to immobilization stress 6.23 + 0.03 standard unit (P < 0.05). Under immobilization stress the
level of SOD in the liquid extract of Thalictrum Foetidum in doses of 0.5 ml, 1 ml, 1.5 ml and 2 ml came
to 3.42 + 0.34 standard unit, 3.47 + 0.05 standard unit, 3.47 = 0.57 standard unit and 3.32 + 0.07 standard
unit correspondingly. This is veritable as regards to immobilization stress 7.13 + 0.89 standard unit
(P <0.05).

Conclusions. Thus, according to the results of the experiment on the LPO indicators (CD and
TBA-AP), we have determined that under chronic immobilization stress these indicators cannot be
corrected significantly as to the control group during a 5-day period. At the 15-day and 30-day stages the
liquid extract of Thalictrum Foetidum in the doses under study lowered the level of CD and TBA-AP
according to statistical significance as to immobilization stress, approaching the control. Moreover, it has
been established that increased doses of the liquid extract of Thalictrum Foetidum exert an insignificant
effect on the LPO indicators in the rats’ blood.

Taking into consideration the experimental results of the antioxidant system (catalase and SOD)
under chronic immobilization stress, we may draw the conclusion that these indicators cannot be corrected
significantly as regards to the control within a 5-day period. Only a 15-day stage and 30-day stage saw the
liquid extract of Thalictrum Foetidum in the doses under research lower the level of catalase and SOD
significantly as to immobilization stress, approaching the control group.

Analyzing the results of the experiment, we can come to the conclusion that the liquid extract of
Thalictrum Foetidum exerts a very gentle effect on the LPO and antioxidant system under immobilization
stress. This holds true as the experimental results show that only at the 15-day and 30-day period, namely
under chronic stress, these indicators decrease significantly as to immobilization stress, approaching the
control group.
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"X apbKOB YITTHIK MEIUIIMHAIBIK YHHUBEPCHUTETI, XapbKOB, YKpanuHa;
Y ITTHIK (apmalieBTHKa YHUBEPCUTETI, XapbKOB, Y KpanHa

CO3bUIMAJIbI KUMBLICBI3JAHABIPY CTPECC KAFJTAUBIHIA EFEYKYI?!PBIKTAFBI
JIMIMWATEPAIH TOTBIFY KYUTHE )KOHE AHTUOKCUAAHTTBI )KYUETE
PYTBHUIA CACBIK CbIF bIHABICBIHbIH OCEPIH 3EPTTEY
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UCCJIEJOBAHME BJIMSIHUSI SKCTPAKTA PYTBHUIIbI BOHIOYEN HA COCTOSIHUE
HNEPEKMCHOI'O OKUCJIEHUS JIUTTUJI0B U AHTUOKCUJIAHTHOM CUCTEMBI
Y KPBIC B YCJIOBUAX XPOHUYECKOT'O UMMOBUWIN3ALIUOHHOI'O CTPECCA

AHHoOTanusl. B sKcreprMeHTaNbHBIX YCIOBHSX WCCIEIOBaHA BO3MOXKHOCTH KOPPEKIHH CBOOOTHOpAIH-
KaJbHOTO OKHWCIICHWS JIMITUAOB MEMOpaH KPBIC ITyTeM IIePOPabHOTO BBEIEHHS BOJHOTO JKCTPAaKTa PYTBHIIBI
BOHIOYEH, COMIepIKAIIero KOMIUIEKC IPUPOIHBIX aHTHOKCHIAHTOB.

Jlis mpoBeneHust SKCIIEpUMEHTa )KUBOTHBIE OBUIM pa3/eieHbl HAa 6 TPYI MO 6 XKMBOTHBIX B KaXIOH TpyIIIe.
JKuBotHpIM 1-ff Tpynmsl — MHTaKTHBIE (YCIOBHAas HOpMa), M JKUBOTHBIM 2-H TPYHIBI, KOTOPHIE IMOABEPralvcCh
CTpeccy IMyTeM UMMOOWMIN3aIMY B TEYCHHE 5 4acoB, MEPOPATHHO BHYTPIDKEIYAOYHO Yepe3 30HI BBOAWIHN AUCTHII-
JMPOBaHHYIO Boxy o0beMoM 1,5 mi. XKuBotHbIM 3-H, 4-U, 5-i 1 6-if rpynn nepopajibHO BHYTPHIXKEIYAOYHO Yepes3
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3081 BBoH 110 0,5 M, 1,0 mu, 1,5 M 1 2,0 MJI COOTBETCTBEHHO IKCTPAaKTa PYTBHIBI BOHIOUEH KaXKIble CYTKH 3a
1 wac mo sxcmo3uIn crpecca. MMMOOHIM3aMOHHEIA CTpece MOAECTHUPOBAIN yTEM Ka)IOIHEBHOTO YACPKABAHUS
KpBIC B TE€YCHHE 5 YaCOB B IUIACTHKOBBIX KJIETKax-TieHaNaX. JKMBOTHBIX BCEX TPYII AEKATHPOBAIN TOJ dPHUPHBIM
HApKO30M Yepe3 5 YacoB I0CJIe MOACITMPOBAHUS MMMOOMIIM3AMOHHOTO CTpecca, TO eCTh Ha (JOHE MaKCHMAaIbHON
9KCHO3UIUHU cTpecca. [l SKCIepuMeHTa HCIOIh30BaIN CHIBOPOTKY KpoBH. OTpenersuin MepeKHCHOE OKHCICHUE
JUNHAOB, a WMEHHO: YPOBEHb NEPBUYHBIX INPOIAYKTOB OKHCICHHS — TUCHOBBIX KOHBIOTATOB W BTOPHUYHBIX
HpOﬂyKTOB — MaAJIOHOBOI'O auajibgarunaa 1 COCTOSIHHUC aHTMOKCHI{aHTHOﬁ CHUCTEMbI, a UMCHHO:. aKTUBHOCTb KaTaJia3bl
U CYNEPOKCHIUCMYTa3bl CIEKTPO(HOTOMETPHUSCKUM MeTOAOM. C IIETbI0 BBISBICHUS HW3MEHCHUN HCCIIEIYEMBIX
MoKa3zaTesel, uX ONpeesiiii y KOHTPOJIBHBIX U 3KCIIEPUMEHTAIBHBIX KUBOTHBIX depe3 5, 15 u 30 cyToxk.

AHanu3upyst pe3yibTaThl UCCICIOBAHUSA, MOXKHO CIENIATh BBIBOJ, YTO JKUJKHUA SKCTPAKT PYTBHIBI BOHIOUCH
OKa3bIBaCT OYCHb MATKOE BO3ACUCTBUE HA COCTOSIHUC TIEPECKUCHOTO OKHUCIICHUS JINITUIOB ¥ AHTUOKCUIAHTHOW CUCTE-
MBI B YCIIOBHSIX UMMOOWITH3AIIMOHHOTO CTpecca, IOTOMY YTO IO pe3ybTaraM KCIEPUMEHTa TOJIBKO Ha 3tane 15-Ti
u 30-TH CYyTOK, TO €CTh B XPOHHYECKOM CTpPECCE, 3TH ITOKA3aTeNN CTATHCTUYCCKH JTOCTOBEPHO CHIDKAIOTCS OTHOCH-
TETHHO IMMOOMIIN3AIIIOHHOTO CTpecca, MPUOIIKasICh K KOHTPOJIIO.

KiaroueBble cjioBa: pyTBUIIA BOHIOUAS, KHUIKAN SKCTPAKT, MMMOOWIM3AIMOHHBIA CTPECC, aHTHOKCHIAHTHAS
CUCTEMa, MIEPEKUCHOE OKUCIICHNUE JIMITHIOB.
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