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AHHOTAIIUA

BBeneHue. OeHONbHBIE COEIUHEHUS, BXOJISAIINE B COCTAB pa3HOOOPA3HBIX (PUTOIPENApaTOB, OKa3bIBAIOT AHTHU-
Pa/IMKaJIbHOE ¥ AaHTHOKCH/IAHTHOE JIEHCTBHE.

I enp. V3yueHne BIUAHUA UHTOKCHKAIIUU CEPOYIJIEPO/IOM HAa OMOXMMUUYECKHE ITOKA3aTEJTH KPOBU KPBIC U BO3-
MOKHOCTH X KOPPEKIUHU IIPUPOAHBIMU PACTUTEIbHBIMUN CbeHOJ’IbHI)IMI/I COEIUMHEHHUAMU U3 KaJINHBI.

Mare puajbl U ME€TO/BI. HpOBeﬂeH OKCIIEpUMEHT Ha 6e]'II)IX KpbICax-CaMIaX JINHUU BI/ICTap. I/IHTOKCI/IKaHI/IIO
cepoyTIepoioM (KOHIIEHTpAIUs 2.0 MTI/M3) IPOBOIUIIHU B CIIEITUAIFHON 3aTPaBOYHOM KaMepe. JKUBOTHBIE OBLIIN pa3/iesie-
HbI Ha 5 I'PYIII: 1-94 — KOHTPOJIb (I/IHTaKTHLIe )KI/IBOTHI)IG); 2-1 — UHTOKCHUKAIlMA CEPOYIJIEPOAOM B T€UEHHE 3 HEel; 3-A —
MHTOKCHUKAIIUS CEPOYIJIEPOJIOM B TeUEHHE 3 HeJl C MOCJIEYIOIe OTMEHO! B TEUEHHE 7 CYT; 4-1 — UHTOKCUKAIUA CEPO-
yrjiepoZioM B TeUEHUE 3 HeJl, ajiee BBEJICHH e OKCTPaKTa U3 KaJIMHBI B TEYEHUE 7 CYT; 5-1 — HHTOKCHUKAIIHUA CEPOYIJIEPOAOM
B T€UeHUE 3 HeJl, /lajiee BBeJleHEe CHIMMapyHa B TeueHue 7 cyT. [IpenapaThl BBOJIWIH B /103€ 100 MT 06ITuX (DeHOJIOB/KT
MacCChI YJKUBOTHOTO.

PesynbTaThl. VIHTOKCUKAIUS CEPOYIJIEPOJIOM COIPOBOK/IAJIACH PA3BUTHEM BBIPAYKEHHOU THUIIEPXOJIECTEPUHE-
MUU; YBEJTUYEHUEM (PPaKIIUU JIUIIOTPOTENHOB HU3KOU IJIOTHOCTH TIPU OTHOBPEMEHHOM CHHKEHUHU JIUTIOIIPOTEUHOB BbI-
COKO¥ IUIOTHOCTHU B CHIBOPOTKE KPOBH. OTMeYAsICs POCT YPOBHSA MJIOHOBOTO JTUAJIBJIETH/IA, CHUKEHUE aKTUBHOCTH CyIIe-
POKCHAHUCMYTA3bl ¥ BEJIMUUHBI BOCCTAHOBJIEHHOTO TJIyTATHOHA, YTO CBUETEIHCTBYET 00 MCTOIEHUH CHCTEMBI AaHTHOK-
CH[[aHTHOfI 3alIUThI OpraHu3Ma. B IepuoJ OTMEHbI MHTOKCHUKAIIUU CEPOYIJIEPpOJOM B T€YEHUE 7 CYyT 6I/IOXI/IMI/IquKI/Ie I10-
Ka3aTe/iid KpOBU HE BOCCTAHOBUJIUCH, YTO CBU/ZIETEJIbCTBYET O COXPpaHEHUHN CBO60[[HO-paﬂI/IKaIII)H])IX IIpo1eCCcoB. BBeI[EEHI/Ie
JKCTPAKTA U3 KAJIMHbBI U IIpEIapaTa CpaBHEHUA CUJIMMapUHA COIIPOBOXKAAJIOCh BOCCTAHOBJIEHUEM 10 YPOBHA I'PYIIIIBI KOH-
TPOJIsA 6I/IOXI/IMI/I‘{eCKI/IX nokasaTesaen KPOBH IIOCJIE UHTOKCUKAITUU CEPOYIJIEPOIOM.

3aknmwueHdue. TokcUUecKoe IEHCTBHE CEPOYTIIEPO/IA BHI3bIBAET U3MEHEHHUE UCCIIEyEMbIX OHOXUMUUECKHUX I10-
KazareJsien KpPOBH. BBeZ[eHI/Ie OKCTPAKTa M3 KaJIMHBbI U CUJIMMapHWHA COIIPOBOXKAAJIOCHh UX BOCCTAHOBJIEHHEM 0 YPOBHA
IPYIIIBI KOHTPOJIA, HO 60JIee BRIpaXKEHHBIH 5 dEKT OTMeUasics y 9KCTPaKTa U3 KJIMHBI 33 CYET IIPUCYTCTBUSA B €r0 COCTa-
BE OJIUTOMEPHBIX (GOPM MOTH(PEHOIIOB.
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ABSTRACT

Introduction. Phenolic compounds that are part of a variety of phytopreparations have an anti-radical and anti-
oxidant effect.

Aim. Studying the influence of carbon disulfide intoxication on the rat blood biochemical parameters and the pos-
sibility of their correction with natural plant phenolic compounds from viburnum.

Materials and methods. The experiment was conducted on white Wistar male rats. Carbon disulfide intoxi-
cation (concentration 2.0 mg/m3) was implemented in a special exposure chamber. The animals were divided into 5 groups:
the 1%t group was control (intact rats); the 2" group was carbon disulfide intoxication for 3 weeks; the 3™ group was carbon
disulfide intoxication for 3 weeks, followed by discontinuation for 7 days; the 4™ group was carbon disulfide intoxication for
3 weeks, followed by administration of the viburnum extract for 7 days; the 5™ group was carbon disulfide intoxication for
3 weeks, followed by silymarin administration for 7 days. The drugs were administered at a dose of 100 mg of total phenols
per kilogram of animal weight.

Results. Carbon disulfide intoxication was accompanied by the development of intense hypercholesterolemia; an
increase in the fraction of low-density lipoproteins with simultaneous decrease in high-density lipoproteins in blood se-
rum. There was an increase in the level of malondialdehyde, decrease in the superoxide dismutase activity and reduced
glutathione amount, which indicates the depletion of the body’s antioxidant defense system. During the withdrawal period
of carbon disulfide intoxication for 7 days, the blood biochemical parameters did not recover, which indicates the preserva-
tion of free-radical processes. The administration of the viburnum extract and the comparison drug, silymarin, was accom-
panied by a recovery to the control group level of blood biochemical parameters after carbon disulfide intoxication.

Conclusion. The toxic effect of carbon disulfide causes a change in the studied blood biochemical parameters.
The administration of the viburnum extract and silymarin was accompanied by their restoration to the level of the control
group, but a more pronounced effect was observed in the viburnum extract due to the presence of oligomeric forms of

polyphenols in its composition.

Keywords: carbon disulfide, lipoproteins, antioxidant protection, viburnum extract, silymarin.

BBEAEHWUE

OnHUM U3 TOKCUYECKUX BeIecTB, IIpUMeHse-
MBIX B IIPOU3BOJCTBEHHBIX YCJIOBUAX, SIBJISIETCS Ce-
poyriiepoz (CS,). On ucnosib3yercs B IPOU3BOJICTBE
BUCKO3HBIX BOJIOKOH, IiesuioaHa, B XUMUYECKOHU
MIPOMBIINIJIEHHOCTU — Kak pacTBopuresb docdopa,
JKUPOB, pe3uHHI [1]. Takike 3TO HIMPOKO pacmpo-
CTPaHEHHBIN XUMUYECKUU TOKCUKAHT Ha IIPOU3BO/I-
CTBax IO IepepaboTke mpupogHOoro rasa. IIpu mo-
BOJIBHO BBICOKOM YPOBHE aBTOMAaTU3AaIlUU U MEXaHU-
3alli TEXHOJIOTMYECKUX IIPOLIECCOB HA JAHHBIX
IIPOU3BOJICTBAX HMEIOTCS OTAEIbHbIE OIlepalyH,
BBITIOJTHEHNE KOTOPBIX CBA3AHO C UHTEHCUBHBIM 3a-
rpsi3HEHUEeM paboueli 30HBI BPEJHBIMU BeIEeCTBA-
MU, IPEBBIIIAIOIINMU IPEIEJIbHO JOIyCTUMbIE KOH-
nentpanuu (IIJIK) B 2 pasa u 6osiee. OCHOBHBIM ITy-
TeM IIPOHUKHOBEHUS TOKCUYECKOTO BeIllecTBa B Op-
TaHU3M SIBJISETCS WHTAISIMOHHBIN, TAaK:Ke OHO MO-
JKeT BCAChIBAaThCA Uepes KOXKY.

Cepoyrieposi fABJAETCH IMOJUTPOIHBIM S/I0M;
obJiaiasi HAPKOTUYECKUM JIEUCTBUEM, OH IMOPAXKAET
BBICIIINE OT/IEJIbl IEHTPAJIbHOU HEPBHOM CHCTEMHBI,
BBI3bIBAET HapylleHus B paboTe cepaedHO-
COCYAVWICTON  CHUCTEMBI, KEJIYZOUYHO-KHUIIEYHOTO
TpakTa, TOKCHYeCKHe TremaTuThl [2]. B kauecTBe
OCHOBHOTO IIOPA’KAIOIIEero areHTa Ipu MHTOKCHKA-
[IUY CEPOYIJIEPO/IOM BBICTYIIAE€T KaK CAM TOKCHUKAHT,
TaK U IPOAYKTHI €ro MeTabosn3Ma B OpraHu3Me —

INTRODUCTION

Carbon dioxide (CS,) is one of the toxic sub-
stances used in manufacturing conditions. It is used
in the production of viscose fibers, cellophane, in the
chemical industry — as a solvent for phosphorus,
fats, rubber [1]. It is also a widespread chemical toxi-
cant at natural gas processing plants. With a fairly
high level of automation and mechanization of tech-
nological processes in these industries, there are cer-
tain operations, the implementation of which is as-
sociated with intensive contamination of the working
area with harmful substances exceeding the maxi-
mum permissible concentrations (MPC) by 2 times
or more. The main route of penetration of a toxic
substance into the body is inhalational, it can also be
absorbed through the skin.

Carbon disulfide is a polytropic poison, it has a
narcotic effect, it affects the higher parts of the cen-
tral nervous system, causes disturbances in the
work of cardiovascular system, gastrointestinal
tract, toxic hepatites [2]. As the main damaging
agent for carbon disulfide intoxication, both the tox-
icant itself and the products of its metabolism in the
body — sulfates, oxidized and ether-bound sulfur
fractions. The mechanism of the damaging action of
carbon disulfide is diverse: it is able to bind to ami-
no groups of proteins and amino acids, which leads
to inactivation of enzyme systems containing func-
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cysibdaThl, OKUCIEHHBbIE U 3(PUpPOCBs3aHHBIE DpaK-
nuu cepbl. MexaHU3M IMOBPEKAAIONIETO TEHCTBUS
cepoyriiepoia MHOTOOOpas3eH: OH CIIOCOOEH coemu-
HATBHCS C aMUHOTPynIamMu 6eJIKOB U aMUHOKHUCJIOT,
YTO TPUBOAUT K HHAKTUBAIMH (PEPMEHTHBIX CH-
cTeM, coiep:Kalux QyHKIMOHAIbHO-aKTUBHbIe SH-
TPYIIIIBL, BJIUSAET HA JUMUAHBIA 0OMeH [3].

IlepCreKTUBHBIMHU CPEACTBAMU KOPPEKITUH Me-
TabOJIMYECKUX H3MEHEHHH, BBI3BAHHBIX TOKCHYE-
CKMMU BEIeCTBAMHU, SIBJIAIOTCA PACTUTESIbHbIE (e-
HOJIBHBIE COEIMHEHUS, OKa3bIBAIOIIHEe AHTUPATU-
KaJIbHOE W aHTHOKCUJIaHTHOe naeiicTBue [4]. Ilpu-
pozuble pecypcesl JlasbHero BocToka npescTaBisoT
[MIUPOKHE BO3MOKHOCTH JIJIsl CO3/IaHUsI pa3HOOOpas-
HBIX (puTompenapaToB. K Takum mpemaparam OTHO-
CUTCA BOJIHO-CITMPTOBOU KCTPAKT U3 OT:KUMa (KO-
JKHUIla, CEMEHa, OCH COI[BETHI) KaiuHbl CapskeHTa
(Viburnum sargentii Koehne), B cocraB KOTOpOro
BXOJIUT 710 65 % (EHOJIPHBIX COeTUHEHUU (OJIHTO-
MepHbIE TTPOAHTOIUMAHUIUHEI, (HJIABOHOJIBI, JIEHKO-
AHTOIIMAHBI, KATEXUHBI U UX MOJIMMEPHbIE (POPMBI,
JIUTHUH U Jp.). DKCTPAKT U3 KAJUHbBI 3aIaTEHTOBAH
KaK Cpe/icTBO, 0obJiaiatolee aHTUPAAUKATbHON aK-
THUBHOCTBIO (m1ateHT NO 2220614).

IIEJIb UCCJIEJIOBAHUA

W3yyeHue BIUAHUA WHTOKCUKALIMU CEPOYTJIe-
poIoM Ha GHOXMMUYECKHE ITOKA3aTeIM KPOBH KPBIC
U BO3MOKHOCTH HX KOPPEKIUU IPUPOAHBIMH pac-
TUTEJIbHBIMHU (DEHOJIbHBIMU COEUHEHUsAMU U3 Ka-
JINHBIL.

MATEPUAJIBI 1 METO/AbI

IKCTPAKT U3 KAJUHBI TOTOBHJIU C UCIIOJIH30Ba-
HHUEM B KaUeCTBe DKCTpareHTa 40% STUIOBOTO CITHP-
Ta. B mpouecce MHOTOKpDaTHON peNepKOIAIUU U3
1 KT ChIPBA BBIXOJ] SKCTPAKTA COCTABJISI 1 JI. XUMU-
YEeCKHUH COCTaB BKCTPAKTa ObLIT UCCJIEIOBAH C TIOMO-
bI0 KUAKOCTHOTO XpomaTtorpada Controller LCC
500 (Pharmacia, [lIBenus). Comepsxanue obuux de-
HOJIOB OIPEAESIN ¢ TOMOIbI0 peakTnBa Posn-
Ha — YoxkasnbTey [5]. [OTOBBIN 5KCTPAaKT OCBOOOKAA-
JIY OT CIIUPTA IIyTeM YIIADUBAaHUSA B BaKyyMe, 3aTEM
JIOBOAWIA TUCTULTUPOBAHHON BOJION /0 KOHIIEH-
Tparuu obIux GEeHOJTbHBIX COEUHEHUH B KOJTHUUe-
cTBe 100 MT B 2 MJI pacTBopa. B kauecTBe 3TaIOHHO-
ro mpemapara CpaBHEHUS WCIOJJIb30BAIA CHINMA-
PYH, KOTOPBIA HAXOAUTCS B KallcyJlax KOMMepue-
ckoro npemnapara Jleranou® 140 (MADAUS AG, T'ep-
mauus). JlekapcTBeHHas ¢popMa — Karcysbl (1 Kam-
cyzna JlerasioH® 140 comep:kut 173—188.7 MTr cyxoro
SKCTpPaKTa W3 IUIOZOB PACTOPOIIIH IATHUCTOU
(Silybum marianum), 5KBUBaJIEHTHO 140 MT CHJIN-
MapuHa). BogHBIN pacTBOp SKCTPaKTa KaJHUHBI BBO-

tionally active SH-groups; and affects lipid metabo-
lism [3].

Plant phenolic compounds that have antiradi-
cal and antioxidant effects are promising agents of
correcting metabolic changes caused by toxic sub-
stances [4]. The natural resources of the Far East
provide ample opportunities for creating a variety
of phytopreparations. Such preparations include
water-alcohol extract from pomace and pressed
plant material (skin, seeds, axes of inflorescences)
of Sargent cranberrybush viburnum (Viburnum
sargentii Koehne) which contains up to 65% of phe-
nolic compounds (oligomeric proanthocyanidins,
flavonoids, leucoanthocyanins, catechins and their
polymer forms, lignin, etc.). The viburnum extract
is patented as an anti-radical agent (patent
No. 2220614).

AIM OF THE RESEARCH

To study the effect of carbon disulfide intoxica-
tion on the blood biochemical parameters of rats and
the possibility of their correction with natural plant
phenolic compounds from viburnum.

MATERIALS AND METHODS

The extract from viburnum was prepared using
40% ethyl alcohol as an extracting solvent. In the
process of multiple repercolation from 1 kg of raw
material, the extraction yield was 1 litre. The chemi-
cal composition of the extract was studied using a
liquid chromatography Controller LCC-500 (Phar-
macia, Sweden). The total phenolic content was de-
termined using the Folin-Ciocalteu phenol reagent
[5]. The finished extract was freed from alcohol by
evaporation in a vacuum, then brought with distilled
water to a volume to achieve the concentration of to-
tal phenolic compounds 100 mg in 2 ml of solution.
Silymarin, which is found in capsules of the Legalon®
140 commercial formulation (MADAUS AG, Germa-
ny), was used as a reference preparation for compar-
ison. Dosage forms of the Legalon® 140 are capsules
(1 capsule of Legalon® 140 contains 173-188.7 mg of
dry extract from the fruits of milk thistle (Silybum
marianum), equivalent to 140 mg of silymarin). An
aqueous solution of the viburnum extract was ad-
ministered intragastrically through a tube in an
amount of 0.4 ml (100 mg of total phenols per 1 kg of
animal weight) once a day. Silymarin was adminis-
tered through a tube at the same dose as a suspen-
sion in 1% starch paste. The dose of 100 mg/kg cor-
responds to the known therapeutic dose for phenolic
hepatoprotectors [6].

The experiment was performed on Wistar male
rats weighing 180—200 g, that were kept in standard

Journal homepage: http://jsms.ngmu.ru

17



Jlpyeosa E.C. u dp. / Journal of Siberian Medical Sciences 2 (2021) 15—25

JUAJTH Yepe3 30H7] BHYTPHOKETYIOUHO B KOJTMYECTBE
0.4 M1 (100 MT 001UX (EHOJIOB Ha 1 KT MACChI KU-
BOTHOTO) 1 pa3 B cyTKu. CUJIMMapHUH BBOAWIN Yepes
30H7] B TOU 7K€ JI03€ B BUJIE B3BECH B 1% KpaxMaJib-
HOM KJierictepe. /lo3a B 100 MI/KT COOTBETCTBYET U3-
BECTHOU TeparneBTHYECKOU /103e Ajisd (PeHOJbHBIX
renaTompoTEKTOPOB [6].

IJKCIEPUMEHT ITPOBOJIMJIM HA KpbICaX-caMIlax
auHuu Bucrap maccoit 180—200 T, coiep;KaBIINXCS
B CTaH/IaPTHBIX YCJIOBUAX BUBApUA. JIJ11 UHTOKCUKA-
MU CEPOYIJIEPOJIOM KUBOTHBIX IOMEIATHA B CIIe-
[MAJIbHYIO 3aTPABOYHYIO KaMepy, CKOHCTPYUPOBaH-
Hyo no tumy kamep B.A. Kypasaackoro [7]. Kon-
[eHTpaIusA CepoyIyiepoia B Kamepe IOo7epiKuBa-
sachk Ha ypoBHe 2.0 mr/m3 (ITJIK as1st cepoyrieposa B
BO3/yxe pabouell BOHBI cocTaBiaseT 1 Mr/Mm3
(I'OCT 12.1.005-88; TH 2.2.5.1313-03)). Pacxopn
MPOITyCKAaeMOT0 Uepe3 KaMepy BO3/IyxXa U Cepoyre-
poZna paBHsICA He MeHee 10 J1/MUH. Bpems Bo3eli-
CTBHUS COCTABJISJIO 6 U B CyTKU HA IIPOTSI?KEHUH 3 HEJT
B MOHOTOHHOM PEXUME, KPOME BBIXOAHBIX JTHEH, 1
OTIPEIENSIIOCH UCXO/ISI U3 KOHKPETHBIX IIapaMETPOB
MOJIEJTUPOBAHUS YCIIOBUHU TPy/a HA IIPOU3BOJICTBE.

B xome skcmepuMeHTa ObLTH CHOPMUPOBAHBI
5 TPYIII KUBOTHBIX O 10 KPBIC B KAXKJIOU: 1-1 —
KOHTPOJIb (MHTaKTHBIE); 2-51 — UHTOKCHKAIHS CEPO-
VIJIEPOZIOM B TeUeHUe 3 Hel; 3-1 — MHTOKCHKAIIHSA
CEpOYTJIEPO/IOM B Te€UEHUE 3 HEJT ¢ TTOCIeAYIONIEN OT-
MEHOH B T€UEHHUE 7 CYT; 4-1 — MHTOKCHUKAIIUA CEPO-
VIJIEPOZIOM B TeUeHHue 3 HeJl, Jjajiee BBEJIEHUE DKC-
TpaKTa U3 KaJIMHbI B TEUEHUE 7 CYT; 5-51 — UHTOKCH-
Kallys CepoyIJIEPOJIOM B TEUEHUE 3 HEJ, Tajiee BBe-
JIeHHEe CHWIMMapHHa B TedeHHe 7 CyT. JKUBOTHBIX
BBIBOJIVUTM M3 JKCIIEPUMEHTA METOJOM JleKaIlhTa-
MY TI0/] JIETKUM 3(UPHBIM HAapKO30M, IIOCJIE YETO
MPOBOIMJIN B3SITWUE KPOBU W3 IIEHHON 30HBI C CO-
OJII0/IeHNEM TIPaBHJI M MEKAYHAPOJAHBIX PEKOMEH-
Januii EBporiefickoil KOHBEHITUH 10 3aIHUTE T03BO-
HOYHBIX JKUBOTHBIX, HCIIOJIb3YEMBIX JJIsI HKCIIEPU-
MEHTOB WJIHU B WHBIX Hay4IHbIX Iensax (CrtpacOypr,
1986).

CocTostHHE aHTUOKCUTAHTHON CHCTEMBI OLIEHH-
BaJId II0 BEJIMYWHE AKTUBHOCTH CyIEPOKCHUIINC-
myTassl (kog depmenta (K@) 1.15.1.1) [8], ypoBHIO
BOCCTaHOBJIEHHOTO TJIyTaTHOHA, MAJIOHOBOTO JTHATh-
Jeruga [9]. AxTuBHOCTH [-ramakTo3umassl
(K® 3.2.1.23) onpenessiiia 1o metony A.A. ITokpos-
CKOTro [10], aKTUBHOCTh aJTaHMHAMHUHOTPaHCcdepasbl
(K® 2.6.1.2) — ¢ IOMOIIBIO CTAHIAPTHBIX HAOOPOB
BIO-LA-TEST (PLIVA-Lachema Diagnostika, Ye-
xust). Omnpe/iesieHne CoAePKaHus OKUCTIEHHOH dop-
Mbl HUKOTHHaMUJaJieHuHuHykiaeotnaa (HAJTY)
IIPOBOJIWJIM 110 METO/Y, MPEJIOKEHHOMY B [11, 12],
co/ieprKaHue JIUTIOTPOTENHOB HU3KOW U BBICOKOH

vivarium conditions. For carbon disulfide intoxica-
tion, the animals were placed in a special exposure
chamber designed according to the type of B.A. Kurly-
andsky’s chambers [7]. The concentration of carbon
disulfide in the chamber was maintained at the level
of 2.0 mg/m3 (MPC for carbon disulfide in the air of
the working area is 1 mg/m?3 (Nationalwide Standard
12.1.005-88; Hygienic Standards 2.2.5.1313-03)) [7].
The flow rate of air and carbon disulfide passed
through the chamber was at least 10 1/min. The ex-
posure time was 6 hours per day for 3 weeks in a mo-
notonous mode, except for weekends, and was deter-
mined based on the specific parameters of working
conditions modeling in the workplace.

During the experiment, 5 groups of animals
were formed, 10 rats in each group: the 1%t group was
control (intact rats); the 2" group was carbon disul-
fide intoxication for 3 weeks; the 3" group was car-
bon disulfide intoxication for 3 weeks, followed by
discontinuation for 7 days; the 4" group was carbon
disulfide intoxication for 3 weeks, followed by ad-
ministration of the viburnum extract for 7 days; the
5% group was carbon disulfide intoxication for
3 weeks, followed by silymarin administration for
7 days. The animals were removed from the experi-
ment by decapitation under brief ether anesthesia,
after which the blood was taken from the neck vein
in compliance with the rules and international rec-
ommendations of the European Convention for the
Protection of Vertebrate Animals Used for Experi-
mental and for Other Scientific Purposes (Stras-
bourg, 1986).

The state of the antioxidant system was assessed
by the activity of superoxide dismutase (Enzyme
Commission number (EC number) 1.15.1.1) [8], the
level of reduced glutathione, and malondialdehyde
[0]. The activity of (-galactosidase (EC number
3.2.1.23) was determined by the A.A. Pokrovsky
method [10], the activity of alanine aminotransfer-
ase (EC number 2.6.1.2) was determined using stan-
dard BIO-LA-TEST kits (PLIVA-Lachema Diagnos-
tika, Czech Republic). The content of the oxidized
form of nicotinamide adenine dinucleotide (NAD*)
was determined according to the method proposed
in [11, 12], the content of low- and high-density lipo-
proteins was determined using standard Olvex Diag-
nosticum Kkits (Russia). The content of total phos-
pholipids in the extracts was determined by method
of V.E. Vaskovsky et al. [13], the content of total cho-
lesterol — by the method of one-dimensional micro-
thin-layer chromatography [14]. The final result was
expressed as a percentage of total lipids.

Statistical processing of the results of experi-
mental studies was performed using the statistical
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IUIOTHOCTH — C TOMOINBIO CTaH/IAPTHBIX HAOOPOB
«OmbBekc muarnoctukym» (Poccust). OmnpenesieHue
001mux GochOIUTHAOB B SKCTPAKTAX MIPOBOIUIIN IO
merony V.E. Vaskovsky et al. [13], comepxanue 06-
II[eT0 X0JIECTEPUHA — METO/IOM OJTHOMEPHOUN MUKPO-
TOHKOCJIOWHOU xpomarorpaduu [14]. OxoHUaTesb-
HBIH pe3yJsIbTaT BhIPa’kaIu B MPOIIEHTAaX OT KOJIHYe-
CTBa OOIIMUX JIUITUIOB.

CraTucTUuecKkyo o6paboTKy pesyabTaTOB HKC-
TIEpUMEHTAIbHBIX HCCJIEJIOBAHUUA TTPOBOJIMIIN C HC-
MO0JIb30BaHHUEM CTATHCTHYECKOro nakera Instat 3.0
(GraphPad Software, CIIIA, 2005) ¢ ¢pyHKIHEL TTPO-
BEPKH COOTBETCTBUS BEIOOPKHU 3aKOHY HOPMAJIBHOTO
pacupenenenus. J{jist onpeeeHus CTaTUCTHIECKON
3HAYUMOCTH PA3IMYHH JIJIST MESKTPYTIIIOBBIX CPaBHE-
HUH B 3aBUCUMOCTH OT IIapaMETPOB pacCIIpe/ieJIeHuUsI
HCIIOJIB30BIN TapaMETPUUYECKHH {-TeCT MHOXKe-
CTBEHHBIX CpaBHeHUH JlaHHeTa, HemapaMmeTpuue-
ckuil U-kputepuii MaHHa — VYUTHH, a TaKxe
t-kpurepuii CTbrojieHTa. Pa3uunsa CYUTAIN CTATH-
CTUYECKHU 3HAUNMBIMU IIPU P < 0.05.

HccenenoBanue omobpeHo Komwuccued 1mo Bo-
rmpocaM 3THKH THXOOKEAaHCKOTO OKEaHOJIOTHYECKO-
ro uHcrutyTta uM. B.U. Mapuuesa /IBO PAH.

PE3YJIBTATBI 1 OBCY2KJIEHUE

M3yueHre GHOXUMHYECKHX ITOKa3aTeJIed KPOBU
KPBIC TIOC/IE HHTOKCHKAI[UH CEPOYTIEPOIOM ITOKa3a-
JIO JIOCTOBEPHBIE PABJINYHUS 110 CPABHEHUIO C TPYII-
mor KOHTpoJis. OTMEYaIoch YBeJIMYeHUE aKTUBHO-
¢ty pepMeHTa MmevyeHn aJlaHnHAMHHOTpaHcdepashbl
(AnAT) B 5 pas (p < 0.001) ¥ ITUTO30JILHOTO JIL30CO-
MasibHOTO (bepMeHTa [-rajakTo3uzaspl Ha 32 %
(p < 0.001), T.e. UHTOKCHKAIIUS CEPOYIJIEPOZIOM CO-
MIPOBOXK/IAJIACHh YBEJIMUEHUEM ITPOHUIIAEMOCTH MEM-
OpaH TenaTOIUTOB U JIM30COM, UYTO CIIOCOOCTBYET
BBIXO/1y (pepMEHTOB B KPOBB (TabI. 1).

Conmep:xanne HAJ[" ymeHbITWIOCHh HA 40 %
(p < 0.05), 9YTO CBUJETEILCTBYET O CHIKEHUH WH-
TEHCUBHOCTH peakiuil 1ukiaa KpebGca u pazBuThu
TKaHeBOH THIOKcHH. [1pu ucee[oBaHNY ITOKas3aTe-
JIeH CHCTEMbl aHTUOKCHUJAHTHON 3al[UThl OTMEYEHO
CHIDKEHWE  aKTUBHOCTH  CYIEPOKCU/IUCMYTa3hbl
(COT) Ha 34 % (p < 0.001) ¥ YPOBHSI BOCCTAHOBJIEH-
Horo miayratuoHa (I'-SH) Ha 30 % (p < 0.001) npu
OTHOBPEMEHHOM TOBBIIIEHUN KOJIUUECTBA MAJIOHO-
Boro auasnbaeruga (MJIA) Ha 52 % (p < 0.001). Ta-
KO€ COOTHOIIIEHHE KOMIIOHEHTOB CHCTEMbI aHTHOK-
CHUITAaHTHOM 3aIUThl 00YCJIOBJIEHO €€ HUCTOINEHUEM.
HccnenoBanme TUMTUTHON COCTABJISIONIEN CHIBOPOT-
KH{ KPOBH T10CJIE MTHTOKCUKAIIMH CEPOYTJIEPOJIOM I10-
Kazajio cHrkenue oonux pocedonunumos (ODJI) Ha
28 % (p < 0.001) IPU OJHOBPEMEHHOM YBETNUEHUN
kostmyecTBa obmiero xosnecrepuHa (OXC) Ha 23 %

package InStat 3.0 (GraphPad Software Inc., USA,
2005) with the checking function of testing the
samples for normality of distribution. To determine
the statistical significance of the differences for in-
tergroup comparisons depending on the distribu-
tion parameters the Dunnett parametric t-test of
multiple comparisons, the Mann-Whitney nonpara-
metric U-test, and the Student ¢-test were used. Dif-
ferences were considered statistically significant at
p < 0.05.

The study was approved by the Ethics Commit-
tee of the V.I. II'ichev Pacific Oceanological Institute.

RESULTS AND DISCUSSION

The study of the biochemical parameters of the
rat blood after carbon disulfide intoxication showed
significant differences compared to the control
group. There was an increase in the activity of the
liver enzyme, alanine aminotransferase (AIAT) by
5 times (p < 0.001) and the cytosolic lysosomal en-
zyme, [}-galactosidase by 32% (p < 0.001), i.e., car-
bon disulfide intoxication was accompanied by an
increase in the permeability of hepatocyte and lyso-
some membranes, which promotes the release of en-
zymes into the blood (Table 1).

The NAD* content decreased by 40% (p < 0.05),
which indicates a reduction in the intensity of the
Krebs cycle reactions and the development of tissue
hypoxia. The study of the antioxidant defense sys-
tem’s indicators showed a decrease in the activity of
superoxide dismutase (SOD) by 34% (p < 0.001) and
the level of reduced glutathione (G-SH) by 30%
(p < 0.001), while the content of malondialdehyde
(MDA) increased by 52% (p < 0.001). Such a ratio of
the components of antioxidant defense system is due
to its depletion. The study of the lipid profile of blood
serum after carbon disulfide intoxication showed a
decrease in total phospholipids (TP) by 28%
(p < 0.001), while increasing the content of total cho-
lesterol (TC) by 23% (p < 0.001). As a result, the TC/
TP ratio increased by 71% (p < 0.001). These changes
caused an increase in the content of low density lipo-
proteins (LDL) by 50% (p < 0.001), with a simultane-
ous decrease in high density lipoproteins (HDL) by
24% (p < 0.001). Thus, with carbon disulfide intoxi-
cation, dyslipidemia develops.

During the period of toxicant withdrawal (the
3" group) within 7 days, the studied biochemical pa-
rameters did not recover to the control level (see
Table 1). Thus, the AIAT activity was 4.7 times
(p < 0.001), and the MDA value 55% (p < 0.001)
higher in this group compared to the control. The
values of NAD*, SOD, and G-SH remained at the lev-
el of those in the 27 group, which was lower than the
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(p < 0.001). B pesysabrare cooTHorenue OXC/ODJI
BBIPOCJIO Ha 71 % (p < 0.001). OTH U3MeHEHHA 00y~
CJIOBUWJIH YBEJTUYEHUE COAEPIKAHUS JIUTIOPOTENHOB
Huskou wiotHoctu (JIITHIT) Ha 59 % (p < 0.001) ¢
O/THOBPEMEHHBIM CHIKEHUEM JIUIIOIPOTENHOB BbI-
cokoii ttotaoctH (JITIBIT) Ha 24 % (p < 0.001). Ta-
KM 00pa3oM, IPU MHTOKCUKAIIUK CEPOYTIIEPOZIOM
pas3BUBaeTCA AUCTUIIHIEMUSI.

B mepuoj; oTMeHBI TOKCUKAHTA (3-51 TPYIIA) B
TeYeHUe 7 CyTOK U3yUeHHble OOXUMITIECKUE TTOKa-
3aTeJIN He BOCCTAHOBUJIUCH 70 KOHTPOJIBHOTO YPOB-
s (cM. Tabi. 1). Tak, aktuBHOCTh ATIAT B 4.7 pasa
(p < 0.001), a 3Hauenue MJIA Ha 55 % (p < 0.001)
OBLTU BBIIIIE B 3TOU I'PYIIIIE IO CPABHEHHUIO C KOHTPO-
aem. 3Havenusa HAJ[*, CO u I'-SH ocranuce Ha
VPOBHE TAaKOBBIX BO 2-U TPYIIIIE, UYTO OBUIO HIIKE
KOHTpOJIsI HA 40 % (p < 0.05), 42 % (p < 0.001) u
28 % (p < 0.001) cootBeTcTBeHHO. KoruectBo ODJI
OBLIO TaK:Ke HIKE, YEM B TPYIIIIE KOHTPOJIA, HA 29 %
(p < 0.001), a kosmyectB0 OXC — BBIIIE, YEM B
rpyIie KoHTpoJis, Ha 28 % (p < 0.001). B pesysibTa-
Te k0 dunment OXC/ODJI 6pu1HA 79 % (P < 0.001)
BBIIIIE 110 CPABHEHUIO C TPYHIION KOHTposdA. Ilpm
stom BenuuuHa JIITHII Bo3pocia Ha 65 %
(p < 0.001), Torna kak 3HaueHue JITIBII ymeHbIIn-
J10ch Ha 29 % (p < 0.001). Takum 06pa3oM, B IEPUO/I
OTMeHBI TOKCUKAHTA COXPAHAETCS JUCTUITUIEMUS.

AHanmm3 OMOXMMWYECKUX IIOKa3aTesied KpPOBU
KpBIC TIpU BBEJIEHUM HKCTPAKTa KAJIMHBI B IEPUO],
OTMEHBI MHTOKCUKAIINU CEPOYIJIEPOJIOM (4-s1 TPyII-
1a) MOKa3aJ OTCYTCTBHE CTATHCTUYECKH JOCTOBEP-
HBIX OTKJIOHEHUU OT TPYIIBI KOHTPOJISA, TOT/IA Kak
IIpU BBEJEHUU CHWIMMapuHA (5-1 TPYIa) OTMeYa-
JIUCh IOCTOBEPHBIE OTJIMYMSA II0 PAAY ITOKa3aresiei
(cm. Tabs. 1). Tak, aktuBHOCTH ANAT B Tpymme 5
ObLIa BBIIIE TIO CPABHEHUIO C TPYIIIIONH KOHTPOJIS B
2.3 paza (p < 0.001), a aktuBHOCTh CO/I ObLIa HUKE
Ha 25 % (p < 0.01). Besimunna I'-SH 6bu1a cCHMKEHA
Ha 20 % (p < 0.001) IPHU OJHOBPEMEHHO IOBBIIIIEH-
HOoM ypoBHe M/IA (Ha 31 %, p < 0.001), T.€. B IEPUO]]
OTMEHBI He ITPOUCXOUIIO ITOJTHOTO BOCCTAHOBJIEHU S
CUCTeMbl AHTHOKCHJIAHTHOW 3all[UThl OpTaHU3Ma.
3unauenne HAJ[* 6pUI0 HIKE B CDABHEHHH C TPYIIION
KOHTPOJIS HA 20 % (p < 0.05), YTO CBU/IETETHCTBYET
0 COXpaHeHWU TKaHeBOH rumokcun. KosmdyectBo
O®JI 66110 cHIDKEHO Ha 17 % (p < 0.001), TOT/Ia KaKk
kostmyecTBO OXC OBLIIO BHIIIE 10 CPABHEHHUIO € TPYII-
o¥ KOHTpOJIst HAa 13 % (p < 0.05), UTO 06YCJIOBUIIO
MIOBBIIIEHHOe 3HaueHue cooTHomeHus OXC/OdJI.
Besmuuna JITTHII 6p1a Ha 13 % (p < 0.001) BBIIIIE,
4eM B IpyIIe KOHTPOJIA, Tora kKak yposeHs JITIBII
6T HIBKE Ha 14 % (p < 0.01). Takum o6pazom, mpu
BBeJIEHUH CUJINMapHHA B IEPHO/]T OTMEHBI HHTOKCHU-
KaI[UX COXPAHSIETCS COCTOSTHUE TUCIUITHIEMUH.

control by 40% (p < 0.05), 42% (p < 0.001), and 28%
(p < 0.001) respectively. The TP level was also 29%
lower than in the control group (p < 0.001), while the
TC — 28% higher than in the control group
(p < 0.001). As a result, the TC/TP ratio was 79%
(p < 0.001) higher than in the control group. At the
same time, the LDL value increased by 65%
(p < 0.001), while the HDL value decreased by 29%
(p < 0.001). Thus, during the withdrawal period dys-
lipidemia persists.

Analysis of the biochemical parameters of the
rat blood with the administration of the viburnum
extract during the withdrawal of carbon disulfide in-
toxication (the 4" group) showed no statistically sig-
nificant deviations from the control group, while
with the administration of silymarin (the 5% group)
there were significant differences in a number of pa-
rameters (see Table 1). Thus, the activity of AIAT in
the 5™ group was 2.3 times higher compared to the
control group (p < 0.001), and that of SOD was 25%
lower (p < 0.01). The value of G-SH was lower by
20% (p < 0.001) with a simultaneous increase in
MDA level (by 31%, p < 0.001), i.e., during the with-
drawal period there was no complete recovery of the
body’s antioxidant defense system. The NAD* value
was 20% lower in comparison with the control group
(p < 0.05), which indicates the tissue hypoxia persis-
tence. The TP level decreased by 17% (p < 0.001),
while that of TC was 13% higher as compared to the
control group (p < 0.05), which led to an increase of
the TC/TP ratio. The LDL value was 13% (p < 0.001)
higher than in the control group, while the HDL level
was 14% lower (p < 0.01). Thus, when silymarin is
administered during the withdrawal of intoxication,
the state of dyslipidemia persists.

At the same time, when comparing the studied
biochemical parameters in the group with the subse-
quent withdrawal of intoxication (the 3™ group) with
the 4™ and 5™ groups, the animals of which were in-
jected with the viburnum extract and silymarin re-
spectfully, significant differences were revealed.
Thus, the activity of AIAT with the administration of
viburnum extract compared to the same indicator in
the 3 group was reduced by 77% (p < 0.001), and
with the administration of silymarin — by 50%
(p < 0.001). The activity of B-galactosidase decreased
by 12% (p < 0.05) when the viburnum extract was
administered, and by 5% — when silymarin was ad-
ministered. The level of oxidized NAD* with the ad-
ministration of the viburnum extract increased by
44% (p < 0.01), and with the administration of sily-
marin — by 22% (p < 0.05). The activity of SOD in
the rat blood of the 4% group increased by 59%
(p < 0.001), while in the 5™ group — by 30%
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B T0 >ke BpeMsI Ipu CPAaBHEHUH UCCIETOBAHHBIX
OMOXHMUUYECKUX TOKa3aTeJIed B TPYIIIE C IMOCTIENY-
IOIel OTMEHOH MHTOKCUKAIIUH (3-5 TPYIINA) C TPYII-
[IaMH 4 U 5, ’)KHBOTHBIM KOTOPBIX BBOJYIH DKCTPAKT
KaJIMHBbI U CHJIMMapHH, ObLJIN BBISBJIEHBI JIOCTOBEP-
Hble oTyinuudA. Tak, aktuBHOCTh AJIAT mpu BBefe-
HUH 9KCTPAKTA KUIMHBI 10 CPABHEHUIO C AaHAJIOTHY-
HBIM IIOKa3aTejieM B 3-U rpyIie Oblla CHHKEHA Ha
77 % (p < 0.001), a IpY BBEICHUY CUJINMapUHa — Ha
50 % (p < 0.001). AKTUBHOCTD [-TaIaKTO3U/1a3bI
IIpU BBEJICHUU SKCTPaKTa KaJWHBI CHHU3WJIACH Ha
12 % (p < 0.05), a IpH BBEIEHUH CHJIMMapHUHa — Ha
5 %. YpoBeHb okuciaeHHoro HAJ/I* nmpu BBepeHUU
SKCTPAKTa KAIMHBI yBeJTUUIMIICA Ha 44 % (p < 0.01),
a IIpU BBeZIEHUU CUJIMMapuHa — Ha 22 % (p < 0.05).
AxrtuBHOCTH CO/l B KPOBU KPBIC 4-U IPYIIIIBI YBEJIH-
grach Ha 59 % (p < 0.001), TOTZA KaK B 5-H TpyII-
me — Ha 30 % (p < 0.05). 3nauenue ['-SH B kxpoBU
KPBIC 4-U TPYIIIBI BO3pOCyo HA 32 % (p < 0.001), a B
5-# rpyme — Ha 12 % (p < 0.01). Comeprkanue MJIA
CHU3WJIOCH Ha 32 % (p < 0.001) IpU BBEJIEHUH DKC-
TpPaKTa KaJIWHBI, TOTAA KaK IIPU BBEJAEHUU CIIIIMA-
puHa — Ha 16 % (p < 0.001). Ciie/tyeT OTMETUTD, UTO
B 4-# rpynme koaudectBo O®JI Boipocsio Ha 36 %
(p < 0.001), a komuuectBo OXC CHUBMIIOCH HA 20 %
(p < 0.001). B 5-1 rpymme konuuectso O®JI yBesnu-
yuaoch Ha 16 % (p < 0.01), a komudectBo OXC cHU-
3mIoch Ha 11 % (p < 0.01). Ob6pamaer Ha ceOs1 BHU-
MaHUe TOT QaKT, 4To 3HaueHue cootHomenns OXC/
O®JI B 4-#i rpyIe ObLIO HUMKE aHAJOTHYHOTO I10-
KazareJisi B 3-U rpymme Ha 41 % (p < 0.001), Toraa
Kak B 5-U rpymme — Ha 24 % (p < 0.001). Bestmunna
JIITHIT B 4-%i rpymnme ymeHbIIWIach Ha 35 %
(p < 0.001) IpU OAHOBPEMEHHOM YBEJIMYEHUH KO-
smyectsa JITIBII Ha 49 % (p < 0.001). B 5-1i rpymrie
suauenue JITTHIT causuiock Ha 19 % (p < 0.001), a
JITIBII yBesmmumiioch Ha 21 % (p < 0.001).

IIpu cpaBHEHUH BEJTUUHH HCCIIEIOBAHHBIX OHO-
XUMUYECKHUX ITOKa3aTesel MeXKIy 4-1 U 5-U rpyIIna-
MH OTMEYJINCh JIOCTOBEPHBIE PA3JINYUs, KOTOPbIE
CBUJIETEJILCTBOBATIY O OoJbiredl 3hGEKTUBHOCTH
SKCTPAKTa KAJUHBI B KOPPEKIIMU MeTabOJIMUeCKUX
U3MeHEHUU 10 CPAaBHEHHIO C IIPENapaToM CpaBHE-
HUSA CUJIMMapUHOM.

W3BecTHO, UTO MPU XUMUYECKOM CTPecce B pe-
3yJIbTaTe MHAKTHBALIMY KATEXOJaMUHOB U PajiiKa-
JIOB XUMHUYECKUX TOKCUKAHTOB B CHCTEME ITUTOXPO-
Ma P-450 u36bITOUYHO 00pa3yIoTCs CYyIePOKCHIaHU-
OHBI, YTO 00YCJIOBJIMBAET HCTOIIEHUE CUCTEMBI aH-
THOKCUJIJAHTHOU 3aIUTHI OpraHu3Ma. B To ke BpeMst
WHTEHCUBHBIH pacmlaj TJIIOKO3bI IOJ JeHCTBHEM
cTpecca MPUBOAUT K HAKOIUJIEHUIO BOCCTAHOBJIEH-
HBIX HUKOTHHAMUAHBIX SKBUBajieHTOB (HAJIH u
HAJI®H) u geunuTy ux oKucjIeHHOH GOPMBbI, UTO

(p < 0.05). The value of G-SH in the rat blood of the
4™ group increased by 32% (p < 0.001), and in the
5% group — by 12% (p < 0.01). The MDA content de-
creased by 32 % (p < 0.001) with the administration
of the viburnum extract, while with silymarin admin-
istration — by 16% (p < 0.001). It should be noted
that in the 4™ group, the TP level increased by 36%
(p < 0.001), and TC decreased by 20% (p < 0.001). In
the 5™ group, the TP increased by 16% (p < 0.01), and
TC decreased by 11% (p < 0.01). It is noteworthy that
the TP/TC ratio in the 4™ group was lower than the
same indicator in the 3™ group by 41% (p < 0.001),
while in the 5% group — by 24% (p < 0.001). The LDL
values in the 4 group decreased by 35% (p < 0.001),
while the HDL increased by 49% (p < 0.001). In the
5t group, LDL decreased by 19% (p < 0.001), and
HDL increased by 21% (p < 0.001).

When comparing the values of the studied bio-
chemical parameters between the 4™ and 5™ groups
significant differences were noted, which indicated a
greater effectiveness of viburnum extract in correc-
tion of metabolic changes in comparison with the
reference preparation, silymarin.

It is known that under chemical stress, as a re-
sult of inactivation of catecholamines and radicals of
chemical toxicants, superoxide anions are formed in
the cytochrome P-450 system excessively, which
leads to the depletion of the body’s antioxidant de-
fense system. At the same time, the intensive glycoly-
sis under the influence of stress leads to the accumu-
lation of reduced nicotinamide equivalents (NADH
and NADPH) and a deficiency of their oxidized form,
which causes a shift in the balance of the redox sys-
tem [15]. As a result, aerobic glycolysis processes are
blocked and the ATP synthesis by the carbohydrate
pathway is decreased. The increase in cholesterol
levels can be explained by the activation of its syn-
thesis from the resulting acetyl-CoA during lipolysis
since its oxidation to CO, and H,O in the Krebs cycle
is blocked due to a decrease in the activity of NAD*-
dependent dehydrogenases.

One of the most important mechanisms of ac-
tion of phenolic complexes is the inhibition of the
processes of lipid peroxidation, due to their ability
to scavenge free oxygenic and peroxyl radicals,
which hindered the processes of lipid peroxidation.
The phenomenon of cholesterol decrease is ex-
plained by the fact that the molecules of phenolic
compounds activate the enzyme 7a-cholesterol hy-
droxylase: it is involved in the oxidation of choles-
terol to bile acids [16], and favors the reversal of
dyslipidemia.

The comparison preparation, silymarin,
showed a lower effect in the course of the study than
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BBI3BIBAET CABUT OaylaHCa OKUCIUTEIHHO-BOCCTAHO-
BUTEJIbHOU CHCTEMBI [15]. B pesyabTaTe 6J10KHPYIOT-
cs1 adpoOHBbIE TIPOIECCHI TVIMKOJIN3a U CHIDKAETCS
cunTe3 AT® 1o yrsieBojlHOMY IIyTH. YBeJIUYeHUE
YPOBHSI X0JIECTEPUHA MOXKHO OOBSICHUTH aKTHBAIIH-
el ero cuHTe3a u3 obpasymwierocs aneTui-KoA mpu
JIUTIOJNIA3E, TaK KaK OJIOKUPYETCA er0 OKUCIIEHHE JI0
CO, u H,O B niukie Kpebca u3-3a CHUKEHHUS aKTHB-
"Hoctu HA/I*-3aBUCUMBIX AeTUIPOTEHA3.

OHUM U3 BaXKHEUIINX MEXaHU3MOB JIEHCTBUA
(heHOIBPHBIX KOMILIEKCOB SIBJISIETCS] yTHETEHUE TIPO-
LIECCOB ITEPEKUCHOTO OKUCJIEHUS JINITUO0B, O1aroza-
psl ¥X CIIOCOOHOCTH YJIaBJIMBATHh CBOOOIHBIE OKCH-
TeHHbIE U TEPOKCUIBHBIE PAUKAJIBI, YTO CIEPIKUBA-
€T TIPOIECCHl TEPEKUCHOTO OKUCJIEHUS JIUIIHJIOB.
deHOMEH CHIKEHHUS YPOBHS X0JIECTEPHUHA O0bsICHSA-
€TCsI T€M, UTO MOJIEKYJIbI (DeHOTbHBIX COeTUHEHUI
aKTUBHUPYIOT (PEpPMEHT 7A-XOJIECTEPUHTUIPOKCHU-
J1a3y, Y4acTBYIOIIYI0 B OKHCJIEHHU XOJIECTEDUHA B
JKeJTUHBIE KHCJIOTHI [16], UTO CIIOCOOCTBYET yCTpaHe-
HUIO TUCTUITH/IEMUH.

IIpenapar cpaBHEHUs CHWIMMAapWH IIOKa3ajl B
X0Jle TIPOBEJEHHOTO HCCAEJOBAHUS MEHBIIUU 3d-
(exT, yeM SKCTPAKT KaJUHbI. VI3BECTHO, UTO B CO-
CTaB CWJIMMapWHa BXOJUT AKTHBHAsA TPyIIla HU30-
MepPHBIX (hJTABOHOUAHBIX COeIMHEHUH (CUTUONHIH,
CUJIMKPHUCTHH, CIJININAHUH), He 006pas3yIonux 0Iu-
roMepHbIX GopM. B cocTaBe sKcTpaKkTa KaJIMHBI BXO-
JISIT OJIMTOMepHbIe (OPMBI MPOAHTOIHAHUIUHOB,
obJazaronye BHICOKOH OHOZOCTYIIHOCTBIO U aHTHU-
paiuKaIbHOU aKTUBHOCTHIO.

3AKJIIOYEHUE

Tokcuyeckoe feficTBHE CEpOYyTIepo/ia BhI3bIBA-
€T U3MEHEHNe UCCIelyeMbIX OMOXIMUYECKIX ITOKa-
3aTesiell KpOBU. BBe/leHNe 5KCTpaKTa U3 KaJIUHBI U
CIJTIMapHHa COIIPOBOK/IAJIOCh WX BOCCTAHOBJIEHHU-
€M JI0 YPOBHSI KOHTPOJIBHOU TPYIIIBI, HO 60Jiee BbI-
pakeHHBIH 3¢ deKT oTMeuascs y SKCTpaKkTa U3 Ka-
JIMHBI 32 CUET IPUCYTCTBUSA B €0 COCTABE OJIUTOMEP-
HBIX GOPM HOJIU(EHOIOB.
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