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H3yyeHue ocTpori TOKCUYHOCTH M3BJIE€UEHUN U3 TPaBbl TUMbAHA
Mapuia/iia M1 X BAUAHUA Ha OMOXUMUYECKHE MMOKa3aTeJ U KPOBU

A.1O. KaperHukosa, A.C. lllepemeTtseBa, H.A. JlypHOoBa
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AHHOTAIIUA

BBepnenue. Ilonck HOBBIX (hAapPMAKOJIOTHIECKIX CPEJICTB 0OOCHOBBIBAETCS IOTPEOHOCTHIO B IIpernaparax, 0bJiazao-
IUX BBICOKOH 3((GEKTUBHOCTHIO HAPSAAY C MAJOW TOKCUYHOCTHIO. OCOOBI MHTEPEC IPEICTABJISIOT BEIIECTBA C MUHU-
MaJIBHBIMU NTOOOYHBIMU (P deKTaMu, K KOTOPBIM OTHOCATCSA CPEJICTBA PACTUTEIBHOTO IPOUCX0oXkAeHNA. Heo6xoauMbIM
JTATIOM JIOKJIMHUYECKOU pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX CPEJICTB SBJISIETCS OIeHKA UX 0e30IMacHOCTH, B YaCTHOCTH,
HCCIIeZIOBAHNE TOKCUIHOCTH.

IT e 1 » . OmpenenuTh YpOBEHb TOKCUIHOCTH U3BJIEUEHUH THMbsIHA Maplna/uia U U3yIuTh UX BJIMSHUE HA OHOXUMUYe-
CKHe II0Ka3aTeJIN KPOBU MBIIIEN IPY MHOTOKPATHOM BBEJIEHUU.

MaTepuasnb U MeTOJBbl. TOKCHYHOCTh U3BJIEUEHUN TUMbsIHA MapIaia orpesiesisyId ¢ IIOMOIIBIO IPOOUT-
aHaJM3a. DKCIIEPUMEHT IIPOBE/IEH Ha 24 MBIIIaX-CAMKaX: TPH OMBITHBIE IPYIIIBI U KOHTPOJIbHAA (MHTaKTHBIE). OTBITHBIM
IpyIIaM OHOKPATHO BHYTPUOPIOMIMHHO BBOJWIN U3BJI€UeHHs TUMbsHA Mapiajia B 103ax 1000, 3000, 5000 MT/KT
(B mepecuere Ha TyCTOH HKCTPAKT). VI3yUueHe BIAMSHUSA U3BJIeUeHNN THMbssHA Mapiaia Ha GUOXUMIYeCKHe TOKa3aTe !
KPOBU IIPOBEJIEHO HA 24 MBIIIaX-CAMIIAX: TPU ONIBITHBIE TPYIIIBI M KOHTPOJIbHAS (MHTaKTHBIE). OTBITHBIE TPYIIIEI B TEYeE-
HUeE 21 CyT SKCIEPUMEHTA €KeJHEBHO BHYTPIIKEJIY0YHO ITOJIyYaId MUTHEBYIO BO/Y, CHUPTOBOE M BOJHOE M3BJIEYEHUS
TUMbsAHA Mapiasuia B 1o3e 100 Mr/Kr. OnpeziesisyIi cofepKaHye B 00pasiax KpOBU IJIIOKO3bI, X0JIECTEPUHA, MOUEBUHBI,
obrero 6wIMpyOowHa, KpeaTHHUHA, 00Iiero 6eska, anpOymuHa, acmapratamuHorpaHcdepasbl (ACT), alaHUHAMUHO-
tpaucdepasbl (AJIT), nakrataeruaporenassl (JIAT), menounoii bocdaraszsr (IIID).

PesyabpraTs . Ilo k1accupukanuu TOKCUIHOCTH XMMHUYECKHUX BEIIECTB CIIMPTOBOE M3BJIeUeHUE TUMbsHa Map-
[IaJUTa OTHOCHUTCS K MaJIOTOKCHYHBIM BeIlleCTBaM. BBesieHIe BOJIHOTO WM3BJIEUEHH THMbsIHA Mapiauia MpuBOIUIoO K
JIOCTOBEPHOMY CHIKEHUIO YPOBHS TJIIOKO3BI, A TbOYMHUHOB, 00IIIero OryINpyOrHA M MOYEBUHBI, 2 TAKXKE CHIDKEHHIO aKTUB-
Hoctu AJIT. CozmepskaHue XoJiecTEPUHA, 00IIero Oeka, KpeaTHHUHA, a Takke akTuBHOCTH [[[® u JI/IT' mocToBepHO HE
OTJINYAJIUCH OT IIOKa3aTesiell KOHTPOJIBHOU IpyNisl. IIpy BBeJleHUH CIUPTOBOIO U3BJIeUeHUsA TUMbsHA Mapiasia HabJio-
JIaJIOCh YBEJIMUEHNUe co/iepkaHusA obiiero 6eska u aktusHocty AJIT, ACT, III® u cHUKeHUe YPOBHA 0011ero OUInpyOorHa
Y MOYEBHHBI IT0 CPABHEHUIO C KOHTPOJIBHOH rpymoil. CosieprkaHue IJII0KO3bI, X0JIeCTEPUHA, AIbOYMUHOB, KpEaTHHUHA U
akTuBHOCTH JI/IT" ocTaBasmuch B mpejiesiax 3Ha4YeHUH KOHTPOJIbHOU I'DYIIIIBL.

3aKn04YeHUe. Pe3yspTaThl IPOBEJIEHHOTO HCCIEOBAHIUS HE BBISBIJIH CYIIECTBEHHBIX U3MEHEHUH B OHOXUMUYe-
CKUX ITOKa3aTeJIsIX KPOBU MBIIIEH NIpY BBeJEHUH H3BJIeUeHUN TUMbsHA Mapiasia, 9YTo HOATBepKAaeT 0e3011acHOCTh
IIpUMeHEeHUs U3BJIeYeHUH U3 JAaHHOTO BUZA PACTUTEIBHOTO ChIPbS.

Kmuoueewte croea: Thymus marschallianus Willd., Tumbsiz, u3BieyeHre, 6HOXUMHUYECKHE TIOKA3ATEH.
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Study of the acute toxicity of Thymus marschallianus Willd.
extracts and analysis of blood biochemical parameters
under their influence
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ABSTRACT
Introduction. The search for new pharmacological agents is justified by the need for drugs with high efficiency
along with low toxicity. The substances with minimal side effects, which include herbal remedies, are of particular interest.
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The assessment of safety, and study of toxicity of new medicines in particular, is a necessary stage of their preclinical devel-
opment.

Aim . To determine the toxicity of Thymus marschallianus Willd. extracts and study their effect on the biochemical
parameters of the blood of mice with repeated administration.

Materials and meth ods.The toxicity of Thymus marschallianus Willd. extracts was determined by probit
analysis. The experiment was carried out on 24 female mice: three experimental groups and a control group (intact). The
animals of experimental groups got a single intraperitoneal injection with Thymus marschallianus Willd. extracts at doses
of 1000, 3000, 5000 mg/kg (in terms of thick extract) respectfully. The study of the effect of Thymus marschallianus
Willd. extracts on blood biochemical parameters was carried out on 24 male mice: three experimental groups and a control
group (intact). The experimental groups received drinking water, ethanol and aqueous extracts of Thymys marschallianus
Willd. intragastrically at a dose of 100 mg/kg daily for 21 days of the experiment. The content of glucose, cholesterol, urea,
total bilirubin, creatinine, total protein, albumin, aspartate aminotransferase (AST), alanine aminotransferase (ALT), lac-
tate dehydrogenase (LDH), alkaline phosphatase (ALP) in blood samples was determined.

Results. According to the classification of toxicity of chemicals, an ethanol extraction of Thymus marschallianus
Willd. belongs to low-toxic substances. The administration of an aqueous extract of Thymus marschallianus Willd. led to
a significant decrease in glucose, albumin, total bilirubin and urea, as well as a decrease in ALT activity. The content of
cholesterol, total protein, creatinine, as well as the activity of ALP and LDH did not significantly differ from the indicators
of the control group. With the administration of an ethanol extraction of Thymus marschallianus Willd., there was an
increase in the total protein content and activity of ALT, AST, ALP and a decrease in the level of total bilirubin and urea
compared with the control group. The content of glucose, cholesterol, albumin, creatinine and LDH activity remained
within the control group values.

Conclusion. Theresults of the study did not reveal significant changes in the biochemical parameters of the blood
of mice with the administration of Thymus marschallianus Willd. extracts, which confirms the safety of the use of extracts
from this type of plant raw materials.

Keywords: Thymus marschallianus Willd., thyme, extract, biochemical parameters.
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BBEJAEHHNE

[Tovick HOBBIX (HAPMAKOJIOTHUECKUX BEIIECTB, B
TOM YHCJIE W PACTUTEIHLHOIO IPOMCXOKIEHHUsA, 060-
CHOBBIBA€ETCS MMOTPEOHOCTHIO B IIperapaTax, 001a/1aio-
IIIUX BBICOKOU 3D HEKTUBHOCTHIO HAPS/TY C MAJIOH TOK-
CHYHOCTHIO [1, 2]. OJTHAKO ITPH U3yUEeHUH OHOJIOTHYE-
CKU aKTHBHBIX BEILIECTB, COAEPIKAIIMXCS B PACTUTE b~
HOM CBIDbE, MOJKET BBISBJIATHCS WX TOKCHUYECKHH
apdexT [3]. HeoO6X0mUMbIM 3TanIoOM JOKJIHHUYECKOH
pa3paboTKX HOBBIX JIEKAPCTBEHHBIX CPECTB SBJIA-
eTcsI OIleHKa UX 6e30I1aCHOCTH, B YaCTHOCTH, UCCIIEN0-
BaHME OCTPOH TOKCHMYHOCTH U OIPeesIeHNEe ITEPEHO-
CHMBIX, TOKCHUYECKHUX U JIETAIBHBIX 7103 [4]. Y BogHBIX
U CIUPTOBBIX WM3BJIEYEHHH TpaBbl THUMbsHA Map-
masa (Thymus marschallianus Willd.) BbIsiBJIeHBI
aHTUMUKPOOHBIE, OTXapKHUBAIOIIKE, IIPOTHBOBOCIIA-
JINTEIbHBbIE, AHTUOKCUJIAHTHBIE U JAPYTHe CBOMCTBA
[5, 6], KOoTOpBIE 0OYCIOBIHBAET GOTATHIN XUMHUYECKUT
COCTaB PACTUTEJIBHOTO ChIPbs (3dHpHOE Maco,
(eHOIbHBIE U TPUTEPIIEHOBBIE COEIMHEHNSI, TTOJIHCA-
XapuJHble KOMIUIEKCHI, MHWHEpaJIbHbIE 3JIEMEHTHI,
aMHHOKHUCJIOTBI, KapOOHOBBIE KHCJIOTBI) [5, 7]
OnHAaKO BKCIEPUMEHTBHI IO OIPENEIEHUI0 OCTPOM
TOKCHYHOCTH OBLIM IIPOBEIEHBI TOJIBKO JIJISI BOJAHBIX

INTRODUCTION

The search for new pharmacological substances,
including those of plant origin, is justified by the
need for drugs with high efficiency along with low
toxicity [1, 2]. However, when studying biologically
active substances contained in plant raw materials,
their toxic effect can be detected [3]. A necessary
stage in the preclinical development of new drugs is
the assessment of their safety, in particular, the
study of acute toxicity and the determination of tol-
erated, toxic and lethal doses [4]. In water and alco-
hol extracts of Thymus marschallianus Willd. anti-
microbial, expectorant, anti-inflammatory, antioxi-
dant and other properties have been identified
[5, 6], which are determined by the rich chemical
composition of vegetable raw materials (essential
oil, phenolic and triterpene compounds, polysac-
charide complexes, mineral elements, amino acids,
carboxylic acids) [5, 7]. However, experiments to
determine an acute toxicity were carried out only for
aqueous extracts (infusions) of Thymus marschal-
lianus Willd. herb in the concentration range of
2000—-5000 mg/kg (animal deaths were not noted
during the entire observation period) [5]. No data
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WU3BJIeUeHUH (HACTOEB) U3 TPaBbl TUMbsIHA Mapiasuia
B /IMAala30HE KOHIIEHTPAIlUH 2000—5000 MrI/KT
(rubesu JKUBOTHBIX B TEUEHUE BCETO IEpUOo/ia HaOJTIO-
JleHus1 He oTMedatn) [5]. [l CiUpTOBBIX H3BJIEUE-
HUH U3 TpaBbl TUMbsTHA Mapiirajia JaHHBIX 00 OCTPOH
TOKCUYHOCTH paHee MOJIy4eHO He ObLIO.

[TapameTphbl, yCTaHOBJIEHHBIE B PE3yJIbTaTe U3Y-
YeHUS OCTPOU TOKCUUYHOCTH, He TI03BOJIAIOT OI[EHUTD
JUTATEIbHOE BJIMSAHYE [TOTEHITHAIbHBIX (hapMaKoJIo-
TUYECKUX BellecTB Ha opraHusM. OIEHUTHh TaKOe
BJIMSAHHE BO3MOKHO, B YaCTHOCTH, II0 H3MEHEHUIO
OMOXMMUYECKUX IIOKa3aTesiel KpPOBU, IIPH 3TOM
TaKye KCIePUMEHTHI [TO3BOJISIOT OIIEHUBATh 0011Iee
(¢usHoIOTHYECKOe COCTOSTHUE OpPraHU3Ma U Xapak-
Tep BO3MOXKHBIX TOKCHUUECKHUX 5(D(PEKTOB MpHU
IIOBTOPHOM BBEJIEHUU HCCIIEAYEMBIX BellecTB. 3y-
YeHUe BJIUSHUS BOAHBIX U CIIUPTOBBIX U3BJIEUEHUI
THMbsiHA Mapirasia Ha OMOXHMHUYECKHe Iapame-
TPBI KPOBH paHee He MPOBO/IUIOCE.

OmnpeyiesieHne YPOBHSI TOKCUYHOCTHA B OCTPOM 3KC-
[IEpUMEHTE U UCCIIEOBAHYE BIIMSHUA HA OMOXUMUYe-
CKHe€ TI0Ka3aTesIl KPOBHU U3BJIEUEHUH M3 TPABbI TUMbSIHA
Mapiriasuia Imo3BOJIUT OIIEHUTD WX OE30I1aCHOCTb.

HOEJIDb NCCJIEAOBAHUA

OrmpeziesuTh YPOBEHDb TOKCUYHOCTH U3BJI€YEHUHN
TUMbsIHA Mapiayia u U3yJuThb UX BIIUSHUE Ha OHO-
XUMUYecKHe I0Ka3aTel KPOBU MBIIIEH IpU MHO-
TOKPAaTHOM BBEJIEHUHU.

MATEPUWAJIBI 1 METO/IbI

IKCIEPUMEHTHI 1N Vivo ObLIN IPOBEJEHBI B COOT-
BercrBun ¢ XKenesckoil kousennuen (International
Guiding Principles for Biomedical Research
Involving Animals) (Geneva, 1990), XeJIbCHHKCKOH
JleKJIapariei o 'yMaHHOM OTHOIIIEHHUH K JKUBOTHBIM
(2000 r.), a TakXKe PEKOMEHAAIUAMH KOMHUTETA 110
atruke CapaTOBCKOTO TOCYZAapPCTBEHHOTO MeIUITHH-
CKOTO YHUBEpPCUTETa UM. PazyMOBCKOTO (IIPOTOKOJI
N2 4 or 1 mekabps 2020 T.). DKCIEPUMEHTAIbHbBIE
HCCIIEZIOBAHUSA MIPOBEJIEHBI HA OECTIOPOHBIX OEJThIX
Mblax (Maceca 30—40 T, Bo3pact 2—3 mec). JKuBot-
HBIE CO/IEP?KAJINCH B BUBAPHUY IIPU IIOCTOSTHHOH TEM-
nepatype (23—25 °C) U BJIaKHOCTH BO3/yXa, CO CBO-
6O/THBIM JIOCTYIIOM K BOJIE U TIHIIIE.

[lepes mpoBe/ieHMEM SKCIIEpUMEHTa 10 U3yde-
HUIO OMOXHMHMYECKUX I1apaMeTpPOB KPOBHU OIIpeje-
JISUTU OCTPYIO TOKCHYHOCTh CITUPTOBOTO U3BJICUEHUA
W3 TpaBbl TUMbsiHA Mapiiasia ¢ 1eJIbl0 CpaBHEHUs
Ppe3yabTaToB ¢ JaHHBIMU, oydyeHHbIMU FO.A. Ctap-
vak [5] /i HacTOs. DKCHEPUMEHT MO H3YUEHHUIO
OCTpOM TOKCUYHOCTH IIPOBEJIEH Ha 24 MBbIIIaX-
camkax (mogpobHas cxeMa SKCIEePUMEHTA IIPUBE-
JeHa B [4]). KuBoTHble OBLIM paszeaeHbl Ha

on acute toxicity has been previously obtained for
alcohol extracts of Thymus marschallianus Willd.
herb.

The parameters established as a result of the
study of acute toxicity do not allow us to assess the
long-term effect of potential pharmacological sub-
stances on the body. It is possible to assess such an
effect, in particular, by changing the biochemical
parameters of the blood, while such experiments
allow us to assess the general physiological state of
the body and the nature of possible toxic effects with
repeated administration of the substances under
study. The effect of aqueous and alcoholic extracts
of Thymus marschallianus Willd. on the biochemi-
cal parameters of blood has not been studied previ-
ously.

Determining the toxicity level in an acute experi-
ment and studying the effect on the blood biochemi-
cal parameters of the Thymus marschallianus Willd.
herb extracts will allow to assess their safety.

AIM OF THE RESEARCH

To determine the level of toxicity of Thymus
marschallianus Willd. extracts and to study their
effect on the blood biochemical parameters of mice
with repeated administration.

MATERIALS AND METHODS

The in vivo experiments were conducted in accor-
dance with the Geneva Convention (International
Guiding Principles for Biomedical Research Invol-
ving Animals) (Geneva, 1990), the Helsinki Declara-
tion on Humane Treatment of Animals (2000), as
well as the recommendations of the Ethics Commit-
tee of the Saratov State Medical University named
after V.I. Razumovsky (Protocol No. 4 of Decem-
ber 1, 2020). Experimental studies were conducted
on white outbred mice (weight 30-40 g, age
2—3 months). The animals were kept in a vivarium at
a constant temperature (23—-25°C) and humidity,
with free access to water and food.

Before conducting an experiment to study the
biochemical parameters of blood, the acute toxicity
of ethanol extraction from Thymus marschallianus
Willd. herb was determined in order to compare the
results with the data obtained by Yu.A. Starchak [5]
for the infusion. An experiment to study acute toxic-
ity was conducted on 24 female mice (a detailed
scheme of the experiment is given in [4]). The ani-
mals were divided into 4 groups (6 individuals each):
control (intact animals) and 3 experimental (recei-
ving ethanol extract of Thymus marschallianus
Willd.). Toxicity parameters were determined using
probit analysis by the V.B. Prozorovsky method [8].
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4 rpynmsl (1o 6 ocobell B KaXKI0H): KOHTPOJIBHYIO
(MHTaKTHBIE J)KUBOTHBIE) U 3 OIIBITHBIE (IIOJTyJaBIITHE
CIIUPTOBOE W3BJIEUEHHE THUMbsHA Mapinauia).
[TapaMeTpbl TOKCHIHOCTY OIPEEJISIIU € IIOMOIIBIO
npobut-ananusa merozom B.B. IIpo3oposckoro [8].
V3ByieueHrs] TUMbsIHA BBOAWIU KUBOTHBIM OJ[HO-
KpPaTHO BHYTPUOPIOIIMHHO B JI03aX 1000, 3000,
5000 MTI/Kr (B IlepecueTe Ha TYCTOU SKCTPAKT) B
obbeMe 1.0 MJI Ha 40 T Macchl Tesia. Ha npoTsikeHuu
CJIEIIOMNUX JBYX HEZJETh IMPOBOJAIN KOHTPOJIb
COCTOSIHUA J1aDOPATOPHBIX JKUBOTHBIX, B II€PBbIE
CYTKH WHCCJIEIOBAHUS OH OCYIIECTBJISICS HeIpe-
poiBHO. Ilocsie BBe/leHUS HCCIIEAYEMbIX H3BIEUEHUH
OTMEYaJIF 0COOEHHOCTH TTOBEJIEHUS MBIIIIEH, MHTEH-
CHUBHOCTh U XapaKTep JIBUTATeJIbHOH aKTUBHOCTH,
HapyUIeHNUsI KOOPAWHAIINY JIBIKEHUH.

VccmenoBanne OHOXMMUYECKUX IIapaMeTPOB
KPOBU IIPOBEZIEHO Ha 24 MBbIIIax-caMiax. JKuBOTHbIE
OBLIN pasziesieHbl Ha 4 TPYIIIBI — KOHTPOJIBHYIO U TPHU
onbITHBIE (110 6 0cobGel B KAk 101 ). OIIBITHBIE TPYTIIIBI
B TeUeHUe 21 CYT SKCIIEPUMEHTA e3KeTHEBHO BHYTPHU-
JKEJIyZ0YHO TIOJIyYaJId IUThEBYIO BOAY (1-1 OIBITHAS
rpymmna), BOJHOe W3BJIeUeHHe TUMbsSHAa Mapiaia
(2-a ombpITHasA TpyHma) U CIUPTOBOE WU3BJIEUEHHE
TuMbsiHA Mapmasa (3-1 OmbITHAs IPyIIa) B J103€
100 Mr/Kr (111 HccieloBaHuA BhIOpaHa yKa3aHHAsA
J103a, TaK KaK paHee W3BJIEYEHUs B JAHHOU J[03U-
POBKe ITOKa3aIy aHTUMUKPOOHYIO [6] 11 TpoTHBOOITY-
XOJIEBYIO aKTHBHOCTH [9]). KoHTpOsIbHAS rpyIITIa BO3-
JIEHCTBUIO HE ITO/[BEPTAIaCh.

OOBEKTOM HCCIIEIOBAHUS IOCIYKIJIA H3MeTh-
yeHHas TpaBa TUMbsgHa Mapmasia, cobpanHas B
OKpecTHOCTsX T. CapaTtoBa B MIOHe-UIOJIe 2020 T. B
(daze uBerenus. OmupenesieHre BUAA IPOBOAMIOCH
o xrtouy B.H. I'magkosoit u 10.J1. Menuikoro [10]
U TOATBEPKAEHO BEAYIIUM CIEI[UAJIUCTOM 10
¢ope CapatoBckoil obsacTé — I-poM OHOJI. HaYK,
npodeccopom M.A. Bepesynkum. CeIpbe CyIIUIU B
CyXOM, XOpOIIIO IPOBETPUBAEMOM MeCTe, 3aTeM
WU3MeJIBYAIIH JI0 YACTHUIL, IPOXOAIINX CKBO3b CUTO C
OTBEPCTUAMHU PA3MEPOM 2 MM.

V3ByieyeHusi W3 YKA3aHHOTO PACTUTEJIHHOTO
Marepuaia ObLTH IPUTOTOBJIEHHI BYMSI CIIOCOOAMU:
MepBBIA — coriacHo TpeboBaHusM [ocymapcTBeH-
ot papmaxkoren (I'®) XTIV usa-s1, 0PC.1.4.1.0018.15
«Hacrou u orBapbl» (9KcTpareHT — Boja) [11], a
3aTeM IIOJIyUeHHOe WU3BJIeUeHNe YIapHUBIH 10
COCTOSIHUS TYCTOTO DKCTPAKTA; BTOPOM — COTJIACHO
3allaTeHTOBAHHOU METOJIUKE: ABYKPATHYIO DKCTPAK-
[UI0 TIPOBOAIIIN 95% S3THJIOBBIM CIIUPTOM, YIapH-
BUIM U OYMINATH XJIOPOGOPMOM, 3aTeM IOJIyIeH-
HYIO BOZHYIO GPAKIUIO CHOBA YIIAPUBAJIH JI0 COCTOSI-
HHA TYCTOTO KcTpakTa [12]). JloBeieHre BOAHBIX U
CIIUPTOBBIX U3BJIEUEHUH /10 COCTOSHUS TYCTOTO DKC-

Thymus marschallianus Willd. extracts were admi-
nistered to animals once intraperitoneally at doses of
1000, 3000, 5000 mg/kg (in terms of thick extract)
in a volume of 1.0 ml per 40 g of body weight. Over
the next two weeks, the condition of laboratory ani-
mals was monitored, and on the first day of the study
it was carried out continuously. After administration
of the studied extracts, the peculiarities of mouse
behavior, intensity and type of motor activity, and
movement coordination disorders were noted.

The study of blood biochemical parameters was
carried out on 24 male mice. The animals were
divided into 4 groups — a control group and three
experimental ones (6 individuals each). During
21 days of the experiment, the animals of the experi-
mental groups on a daily basis received intragastri-
cally drinking water (1st experimental group), aque-
ous Thymus marschallianus Willd. extract (2nd
experimental group), and ethanol extraction from
Thymus marschallianus Willd. (3rd experimental
group) at a dose of 100 mg/ kg (the indicated dose
was chosen for the study, since earlier, the extraction
have shown an antimicrobial [6] and antitumor
activity at this dosage [9]). The control group was not
exposed.

The object of the study was crushed Marshall
thyme herb collected in the vicinity of Saratov in
June-July 2020 at the flowering phase. The identifi-
cation of the species was carried out according to the
key of V.N. Gladkova and Yu.L. Menitsky [10] and
confirmed by the leading specialist in the flora of the
Saratov region — Doctor of Biological Sciences, Pro-
fessor M. A. Berezutsky. The raw materials were dried
in a dry, well-ventilated place, then crushed to parti-
cles passing through a sieve with holes of 2 mm in
size.

Extracts from the specified plant material were
prepared in two ways: the first — according to the
requirements of the State Pharmacopoeia (SPh) of
the XIV edition, GP (General Monograph)
1.4.1.0018.15 Infusions and Decoctions (extract-
ant — water) [11], and then the resulting extraction
was evaporated to the state of a thick extract; the
second — according to a patented technique: a two-
fold extraction was carried out with 95% ethyl alco-
hol, after evaporation and purification with chloro-
form, the resulting aqueous fraction was again
evaporated to the state of a thick extract [12].
Bringing water and alcohol extracts to the state of a
thick extract made it possible to obtain the residue
of the target products with a known mass and to
further determine their exact concentration, and
calculate the exact dosage for each animal in the
experiment.
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TPaKTa MTO3BOJIMJIO ITOJIYIUTH OCTATOK II€JIEBBIX ITPO-
JIYKTOB C N3BECTHON MacCOH U B JJaJIbHENIIIEM OITpe-
JIeJISITh UX TOYHYIO KOHI[EHTPAITHIO U PACCUNTHIBATD
TOYHYIO JO3UPOBKY /I KAXKOTO KHBOTHOTO B DKC-
[epUMeHTe.

Bo BpeMms mpoBeneHHs YKAa3aHHOTO OKCIIEPHU-
MEHTa /ISl U3yYeHHs OZHOTO U3 SHA0GEHOTHIIOB
JIETIPECCUY BBIMOJIHSIA TECT <«IIO/BEIINBAHUE 3a
XBOCT». YJKMBOTHBIX U3 SKCIIEPHMEHTA BHIBOUIN Ha
21-€ CYTKH IyTEM BHYTPUOPIOIIUHHOTO BBEJEHWUS
koMmbuHaruu 3oetuia (Virbac, ®paniius) u Kcuia-
uuta (Hura-®apm, Poccust) B m03e 0.1 Mr/Kr. 3a60p
KPOBH TPOBOJWJIN IYHKIHEH U3 MPaBBIX OT/EIOB
cepana. B KauecTBe aHTUKOATYJISTHTA HUCIIOJIb30-
BaJIcs 0.2% pacTBOp IUTpaTa HATPHUA B COOTHOIIIE-
HUH 9:1. [ToJTydeHHYI0 KpOBb IeHTPU(MYTUPOBAIH CO
CKOpOCTBIO 3000 00./MUH B TeueHHe 20 MUH (IleH-
tpudyra CM-6) /171 OJTydeHUs IIa3Mbl, KOTOPYIO B
JIaJIbHEHUIIIeM IoABeprayivi GOTOMETPUUIECKOMY aHa-
U3y Ha  IOJIyaBTOMATHYECKOM  aHaIM3aTope
Vitalon-400 (Rayto Life and Analytical Sciences Co.,
Ltd., Kuraii) ¢ nCIIo/1b30BaHHEM CTaHIAPTHBIX HA6O-
poB peakTuBoB (Buras JJuarsocrukc CI16, Poccust).

[Tpu uccieoBaHUM OIPENEIISIN COZIEp:KaHue B
obpasmax CcaeAyolux MeTaboJUTOB: IJIIOKO3HI,
XOJIECTEPUHA, MOUEBHUHBI, 0011[er0 OnmupyOrHa, Kpe-
aTWHUHA, 001ero 6eska, ampboymuHa. Takke Mpous-
BOJAWJIACH OIIEHKA KOHIIEHTPAIIMU B IIa3Me TaKHUX
¢depMeHTOB, KaK acrnapraTamuHoTpaHcdepasa
(ACT), anannnamuuoTpancdepasza (AJIT), sakrat-
nmerunporenasa (JIZIT), menounas pocdaraza (ID).

Ha ocHOBe IOJTly4eHHBIX Pe3y/IbTaTOB OI€HUBAIN
0ETKOBO-CUHTE3UPYIOIIYIO (PYHKITHIO TTedeHH (0OIImi
0eJIoK, aTbOYMUHBI), HAPYIIEHH (PYHKIMOHAIHHOTO
cocrosgaus rredenu (ACT, AJIT, [P, ypoeHb 0011IETO
6mnupyouHa, xosiectepuna), cepamna (ACT, JIJT),
rmouek (ypoBeHb KPEATUHUHA, MOUEBHHBI), COCTOSTHUE
YTJIEBOTHOTO 0OMeHa (YPOBEHB TJTFOKO3HI).

O6paboTKa IOJyYeHHBIX JaHHBIX OCYIIECTBIISA-
Jlach TIpW TOMOIIY TPUKJIAHBIX CTATHCTHUYECKUX
mporpamm Statistica 12 (StatSoft Inc., CIIA). s
BceX MTOKa3aTeJIell ONpeiesisyIi MeANaHy U KBAPTHIIH
(25-11 u 75-1). /Iy OlleHKW 3HAYMMOCTH Pa3Iudun
npumeHsutn U-kputepuii ManHa — YUTHH. 3HA4YH-
MBIM CYHUTAJIH PE3YJIbTAThI IPU 3HAYEHUH P < 0.05.

PE3YJ/IBTATBI

ITpu wucCCIeOBaHUU TOKCHYHOCTUA CITHPTOBOTO
U3BJIeUeHUs TUMbsIHA Mapimasia B 03€ 1000 MT/KT
He OTMeYayid NIPU3HAKOB OCTPOTO OTPaBJIEHUS.
C yBesimueHHeM /10361 (3000 U 5000 MT/KT) CHIDKE-
HUS JBUTATEJIbHOM AaKTUBHOCTH, YBEJIUYEHUS
YaCcTOTHI JABIXaTEIBHBIX JABIKEHUH He HaOJIOaiH,
rubesy JKUBOTHBIX 3apErUCTPUPOBAHO He Obuto. Ha

During this experiment, the tail suspension test
was performed to study one of the endophenotypes
of depression. Animals were taken out of the experi-
ment on the 21st day by intraperitoneal administra-
tion of a combination of Zoletil (Virbac, France) and
Xylanite (Nita-Farm, Russia) at a dose of 0.1 mg/ kg.
Blood sampling was carried out by puncture from
the right heart. A 0.2% sodium citrate solution in the
ratio of 9:1 was used as an anticoagulant. The result-
ing blood was centrifuged at a speed of 3000 rpm for
20 min (CM-6 centrifuge) to produce plasma, which
has subsequently underwent a photometric analysis
on a semi-automatic Vitalon-400 analyzer (Rayto
Life and Analytical Sciences Co., Ltd., China) using
standard reagent kits (Vital Diagnostics SPb,
Russia).

During the study, the content of the following
metabolites in the samples was determined: glucose,
cholesterol, urea, total bilirubin, creatinine, total
protein, albumin. Plasma concentrations of such
enzymes as aspartate aminotransferase (AST), ala-
nine aminotransferase (ALT), lactate dehydrogenase
(LDH), alkaline phosphatase (ALP) were also eva-
luated.

Based on the results obtained, the function of
protein synthesis of the liver (total protein, albu-
mins), disorders of the functional state of the liver
(AST, ALT, alkaline phosphatase, total bilirubin,
cholesterol), heart (AST, LDH), kidneys (creatinine,
urea), the state of carbohydrate metabolism (glucose
level) were evaluated.

The data obtained were processed using Statis-
tica 12 (StatSoft Inc., USA) statistical software appli-
cations. Median and quartiles (25th and 75th) were
determined for all parameters. The Mann-Whitney
U-test was used to assess the significance of the dif-
ferences. The results were considered significant at a
value of p < 0.05.

RESULTS

When studying the toxicity of ethanol extraction
of Thymus marschallianus Willd. at a dose of 1000
mg/kg, no signs of acute poisoning were noted. With
an increase in the dose (up to 3000 and 5000 mg/
kg), a decrease in motor activity, an increase of respi-
ratory rate were not observed, no animal deaths were
recorded. On the 2nd day, the animals had no signs
of intoxication. The half-lethal dose (LD50) was not
established in the experiment, since the administra-
tion of the maximum dose used (5000 mg/kg) for
ethanol extraction from Thymus marschallianus
Willd. herb did not cause death of animals. Accor-
ding to the toxicity classification of chemicals
(GOST 12.1.007-76), the studied ethanol extraction
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2-e CYyTKH NMPU3HAKOB WHTOKCHUKAIIUK Yy JKUBOTHBIX
oTMeueHO He ObuI0. IlostyneranbHasA 703a (LD50) B
SKCIEPHUMEHTE He YCTAHOBJIEHA, TAK KaK BBEJEHHE
MaKCHUMAaJIbHOH J103bI, UCIIOJIb30BAHHOU B AKCIIEPU-
MeHTe (5000 MT/KT) I COUPTOBOTO H3BJIEUEHUS
U3 TPaBbl TAMbsIHA Mapimajia, He BbI3BaJIO THOETH
JKUBOTHBIX. lcciie/lyeMoe CIIMPTOBOE H3BJIEUEHHE
OTHOCHTCS T10 KJIacCU(DUKATINU TOKCUYHOCTA XUMHU-
yeckux Bemiects (I'OCT 12.1.007-76) k IV kimaccy
TOKCUYHOCTH (MaJIOTOKCUYHEIE BEIIIECTBA).

[Ipy wusydeHWH OHMOXWMHYECKHX IIOKa3aTesier
KPOBH OBLJIO YCTAHOBJIEHO, UTO Y TIEPBOM OMBITHOM
TPYIIIBI, ITOJy4YaBIIEHd MHUTHEBYIO BOJY, OTMEUYaJIH
JIOCTOBEPHBIN POCT AKTHBHOCTH TpaHCAMHUHA3 —
AJIT u ACT npeBbllliasii KOHTPOJIbHBIE 3HAUEHUA Y
JKUBOTHBIX KOHTPOJILHOM TPYIIIBI TIOUTH B J{Ba pasa
(tabs1. 1). Taxkxe HAOIIOAAIN CTATHCTUYECKH 3HAYM-
MOe YBeJIUYeHHEe aKTUBHOCTH IIeJ0YHOU docda-
Ta3bl HA 32.6 % ¥ JIAKTaTAEru/IporeHassl HA 35.2 %.
Copiepsxanue ob1ero 6ejKa JOCTOBEPHO CHIKAJIOCh
Ha 18.9 %. YpoBeHb KpeaTUHUHA, O0IIero OUInupy-
OuHa, aIbOYMHUHA OCTaBAJICs B IIpe/ieyiax 3HAYEHUH
TPYIIIBI KOHTPOJIA. BbUIa oTMeYeHa TEHJEHIUs K
CHIDKEHUIO COZIep:KaHUs MOYEBWHBI (Ha 40.4 %),
II0KO3bI (Ha 18 %) u xosiecrepuHa (Ha 27.3 %).

Y BTOpPO¥ OIIBITHOM I'PYTIIIBI, OJTyYaBIIIEH BOTHOE
W3BJI€UeHre TUMbsSHA Mapianaia, HabIogaIn
JIOCTOBEPHOE CHUIKEHUE YPOBHS TJIFOKO3BI IO CPaB-
HEHUIO C KOHTPOJIEM, IIEPBOU M TPETHEN ONBITHBIMH
rpymnmnamMu Ha 33, 18.3 u 35.3 % COOTBETCTBEHHO.
BbLI0 ycTaHOBJIEHO JIOCTOBEPHOE CHUKEHUE YPOBHSA
ayibOYMUHOB 110 CPAaBHEHHUIO C KOHTPOJIEM Ha 5.5 %,
10 OTHOIIIEHUIO K TIEPBOIi ¥ TPETHEI OMBITHBIM I'PYII-
maM JIOCTOBEPHBIX WM3MEHEHHU He OTMeuyayioch.
Copiepsxanue o01ero 6rInpyoOrHA JJOCTOBEPHO CHU-
3KaJI0Ch 10 CPaBHEHUIO ¢ KOHTposieM (Ha 47.6 %) u
IIePBOH ONBITHOH TpymIoH (Ha 47.6 %), 10 OTHOIIE-
HUIO K TPETheHd HMesach TEHJEHIUSA K CHIDKEHUIO
(1a 19.3 %). ComeprkaHue MOYEBHHBI JIOCTOBEPHO
CHIZKAJIOCh TI0 CPABHEHUIO ¢ KOHTPOJIeM (Ha 54.2 %),
10 OTHOIIIEHUIO K IePBOH (Ha 23.1 %) u TpeTbeh (Ha
5.5 %) OMBITHBIM TPYIITIaM OTMEYAIOCh HETOCTOBEP-
HOe CHUKeHHUe IMokasaTtesed. AktuBHocTh AJIT 1o
CPaBHEHUIO C HCCIEAYyEMBIMHU TPyNIIaMHA HU3MEHS-
JIach CIEAYIOMMUM 00pa3oM: MO CpaBHEHHUIO ¢ KOH-
TPOJIEM CTATUCTUYECKHU 3HAUNMO YBEJIMIHNBAJIACh Ha
19.9 %, IO OTHOIIEHUIO K ITIEPBOUA U TPETHEU OIIBIT-
HOU T'PYIINe CHUKAIACh HEOCTOBEPHO. AKTUBHOCTH
ACT HeJ10CTOBEPHO YBeJIMYMBaIaCh I10 CPABHEHHUIO C
KOHTpoJieM Ha 38.6 % u cHu:Kasnach Ha 28 u 52.5 %
COOTBETCTBEHHO I10 OTHOIIEHHIO K TIEPBOM U TPEThEH
ONIBITHOU Tpymne. AKTUBHOCTH IIeJIOUHOU docda-
Ta3bl 110 CPABHEHHIO C KOHTPOJIEM HUMeJa TeHEH-
M0 K HE3HAUNTEIPHOMY TOBBIIIIEHUIO Ha 3.4 %, 110

belongs to the IV toxicity class (low-toxic sub-
stances).

When evaluating the biochemical parameters of
blood, it was found that in the first experimental
group receiving drinking water, there was a signifi-
cant increase in the activity of transaminases —
ALT and AST exceeded the control values in ani-
mals of the control group by almost two times
(Table 1). A statistically significant increase in the
activity of alkaline phosphatase by 32.6% and lac-
tate dehydrogenase by 35.2% was also observed.
The total protein content significantly decreased by
18.9%. The level of creatinine, total bilirubin, and
albumin remained within the control group values.
There was a tendency to decrease in the content of
urea (by 40.4%), glucose (by 18%) and cholesterol
(by 27.3%).

In the second experimental group, which
received an aqueous extraction of Thymus marschal-
lianus Willd., a significant decrease in the glucose
level was observed as compared to the control, first
and third experimental groups by 33, 18.3 and
35.3%, respectively. A significant decrease in the
level of albumins compared to the control by 5.5%
was found, no significant changes were observed in
relation to the first and third experimental groups.
The content of total bilirubin significantly decreased
in comparison with the control (by 47.6%) and the
first experimental group (by 47.6%), there was a
tendency to decrease in relation to the third group
(by 19.3%). The urea content significantly decreased
in comparison with the control (by 54.2%); in rela-
tion to the first (by 23.1%) and the third (by 5.5%)
experimental groups, an insignificant decrease was
noted. The ALT activity has changed as follows: in
comparison with the control, it increased signifi-
cantly by 19.9%, as compared to the first and third
experimental groups, it decreased insignificatly.
The AST activity increased insignificantly by 38.6%
compared to the control, and decreased by 28 and
52.5%, respectively, in relation to the first and third
experimental groups. The activity of alkaline phos-
phatase in comparison with the control tended to
slightly increase by 3.4%, in relation to the first and
third experimental groups, this parameter signifi-
cantly decreased by 22 and 26.7%, respectively. The
LDH activity tended to increase by 6.8% compared
to the control, and significantly decreased by 21%
compared to the first group, decreased insignificatly
by 9.2% in relation to the third group. The choles-
terol level tended to decrease in relation to all study
groups (by 33.3, 8.3 and 14.8%). The total protein
content tended to decrease compared to the control
(by 12.2%) and third experimental group (by 44.9%),
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TaGuna 1. BHOXUMUUEeCKre T0Ka3aTesIn KPOBU MBIIIEHN IIPH MHOTOKPATHOM BBEZIEHUH M3BJIEUEHUHN THMbsiHA Mapiauia
Table 1. Biochemical blood parameters of mice with repeated administration of Thymus marschallianus Willd. extracts

HepBaﬂ OonbITHAaA

Bropas onbiTHasA rpynma TpeTbsa onbITHAA rpyImmna

(BogHOE U3BJIEUEHUE

(cninOBoe HU3BJICUCHUEC

MokasaTens KoHTposbHasn e (o) THMbAHA, 100 MI/Kr) THMbSIHA, 100 MT/KI)
P rpymnma . 2nd experimental group 3rd experimental group
arameter C 1st experimental 3 L
ontrol group (Thymus marschal (Thymus marschal
group (water)  ji;0c Willd. water lianus Willd. ethanol
extract, 100 mg/kg) extract, 100 mg/kg)
I'nrokosa 4.48 (3.49; 7.32) 3.67(3.29; 4.50) 3.0 (2.85; 3.22) 4.06 (3.97; 4.37)
(MmMoOJTB /1) p, = 0.172974 p, = 0.001920 D, = 0.663629
Glucose D, = 0.044952 p, =0.376804
(mmol/1) p, = 0.044952
XosectepuH 1.32 0.96 (0.84; 1.0) 0.88 (0.73; 1.12) 1.01 (0.87; 1.20)
(MmMoOJTB /1) (0.76; 1.59) D, = 0.111414 p, = 0.111414 p, = 0.369593
Cholesterine p, = 0.748348 p, = 0.422528
(mmol/1) D, = 0.422528
AnsbymuH (r/1) 17.75 17.74 16.77 (11.17; 18.43) 17.59 (12.95; 20.44)
Albumin (g/1) (15.47; 18.76) (14.84; 21.96) P, = 0.000034 p, = 0.369593
P, = 0.424284 p,=0.283977 D, = 0.720985
p, =0.688920
O6muii 6esiok  35.55 28.84 31.23 (26.44; 52.94) 45.27 (42.54; 52.61)
(r/m) (26.77;38.07)  (27.46; 31.23) p, = 0.839446 p, = 0.000572
Total protein p, = 0.022225 p, = 0.575173 p, = 0.005075
(g/D D, =0.297953

AJIT (E]1/m)
ALT (U/1)

ACT (EZI/7)
AST (U/])

Illenounas
docdaraza
(E/1/n)
Alkaline phos-
phatase (U/1)
JIAT (EA/)
LDH (U/])

OO0
OuIMpyOouH
(MKMOJTB/JT)
Total bilirubin
(umol/1)
MoueBuna
(MmMoOJTB /1)
Urea (umol/1)

Kpearunnn
(MKMOJIB/JT)
Kreatinine
(umol/1)

12.53
(9.31; 13.51)

49.19
(37.28; 70.26)

34.85
(30.79; 36.37)

367.47

(263.108; 509.13)

20.23
(15.63; 20.36)

5.15
(3.46; 5.22)

64.88
(44-84; 77.49)

23.17
(14.58; 30.20)
p, = 0.000237

94.67
(73.35; 182.85)
P, = 0.000882

46.21

(40.48; 59.07)
P, = 0.000502

496.95
(442.92;1050.36)
p, = 0.002908

20.25
(20.06; 20.97)
p, = 0.005880

3.07
(2.67; 3.50)
p, = 0.060413

64.48
(42.07; 74.36)
p,=0.839168

15.03 (14.49; 17.47)
p, = 0.002161
D, =0.174736
D, =0.100413

68.18 (61.76; 73.63)
p, = 0.067251
p, = 0.017672
p,= 0.014851

36.02 (32.03; 38.43)
D, =0.369593

p, = 0.0184167

b, =0.0202411

392.58 (338.34; 398.77)

p, = 0.884126
p, =0.012419
p,= 0.133615

10.61 (8.68; 13.02)
p, = 0.000080
P, =0.004846
p,= 0.089270

2.36 (1.78; 2.74)
P, = 0.000641
p, = 0.066193
p,= 0.900865

52.24 (41.07; 60.87)
P, = 0.258990

p, = 0.688404
p,=1

21.97 (17.37; 22.45)
p, = 0.000093
p, = 0.688920

103.96 (90.04; 125.47)
p, = 0.000093
P, =0.714393

49.09 (39.12; 70.62)
p, = 0.000572
p,=0.830324

432.46 (389.27; 537.57)
p, = 0.200859

D, =0.173486

13.15 (11.57; 14.28)
D, = 0.000560

D, = 0.044576

2.49 (1.7; 2.7)

D, = 0.021217

D, = 0.294802
51.56 (49.61; 53.43)
p, = 0.664182

p, = 0.809855

IlpuMedanue. [aHHbE IPeJCTABICHBI KAK MeIUAHA, BEPXHUH 1 HIDKHUH KBAPTHJIN; P, — IO CPABHEHHUIO C KOHTPOJILHOH IPYIIIOH,
D, — 110 CPABHEHHUIO C IIEPBOH OIIBITHOM IPYIIIOH, p, — 110 CPABHEHHIO C TPETheH OIBITHOH IPyIIIO.
Note. The data is presented as median, upper and lower quartiles; p, — compared to the control group, p, — compared to the
1st experimental group, p, — compared to the 3rd experimental group.
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OTHOIIIEHUIO K IIEPBOA M TPEThEU OMBITHBIM IPyTI-
I1aM YKa3aHHBIN [TOKA3aTeJb IOCTOBEPHO CHUKAJICS
Ha 22 U 26.7 % cooTBeTCTBEHHO. AKTHBHOCTH JI/IT
uMeJia TEHEHITUIO K YBeJIMUeHNIo Ha 6.8 % 110 cpaB-
HEHHI0 ¢ KOHTPOJIEM, JIOCTOBEPHO CHIMIKAjach Ha
21 % 10 CPaBHEHUIO C IIEPBOU I'PYIIION, IO OTHOIIIE-
HUIO K TPEThEH TPYyIIIle CHIKAJIACH HEJIOCTOBEPHO Ha
9.2 %. KoHleHTpaIus xojiecTeprHa UMesa TeH/IeH-
U0 K CHUKEHUIO TT0 OTHOIIIEHUIO KO BCEM HUCCIIEY-
eMbIM rpynmam (Ha 33.3, 8.3 1 14.8 %). Conep:xanue
o011ero 6eaKa UMeJIO TeHACHIIUIO K CHUXKEHUIO I10
CPaBHEHUIO C KOHTposieM (Ha 12.2 %) U TpeTbeH
ONBITHOU Tpynmou (Ha 44.9 %) U HE3HAYUTEJIHHO
MIPEBBIIIAI0 MMOKA3aTe BTOPOH OMBITHOU TPYIIIBI
(ua 8.3 %). KoHIleHTpaIus KpeaTHHUHA UMeJia TeH-
JIEHITUIO K CHUIKEHUIO 110 CPABHEHUIO C KOHTPOJIEM
(ma 19.5 %) v IepBOI OMBITHOM TpyTIIOH (Ha 18.9 %),
10 OTHOIIEHUIO K TPeThel HaOJII0Jaioch He3HAYH-
TeJIbHOE yBesmuyeHue (Ha 1.3 %).

Y TpeTheli OIBITHOM TPYIIIBL, OJyJYaBIIeH CIIUp-
TOBOE W3BJIeYeHHE TUMbsiHa Mapiasia, comepska-
HHe 001ero 6eJjika JIOCTOBEPHO YBEIUUHBAJIOCH I10
CpPaBHEHUIO C KOHTPOJIEM U MEPBOK OMBITHOU TPYTI-
MO Ha 27.3 U 56.7 % COOTBETCTBEHHO. YPOBEHD aJIb-
OyMHHa ocTaBaJicA B IpejesiaX 3HAYEHUH TPYIIIIbI
KOHTPOJISI ¥ TIEPBOK OIBITHOM TPYIITbl. AKTUBHOCTH
AJIT craTuCcTUYeCcKM 3HAYMMO YyBEJIWUYMBAIACh IO
CPaBHEHUIO C KOHTPOJIEM Ha 75 %, 10 OTHOIIIEHUIO K
IIEPBOM OIBITHON UMEJIACh TEHAEHITUS K CHIKEHUTO
Ha 5.17 %. AktuBHOoCcTh ACT u III® noctoBepHO yBe-
JIMUMBajach Ha 111.3 U 40.9 % COOTBETCTBEHHO IIO
CpPaBHEHUIO C KOHTPOJIEM, IO OTHOIIEHUIO K ITEPBOH
TPYIIIEe UMeJIach TEHEHIUA K YBETUUEHUIO ITOKa3a-
Tened Ha 9.8 u 6.2 % coorBercTBeHHO. OTMeUaIN
JIOCTOBEPHOE CHIKEHUE COZEPKAHUS 0011Iero Ouim-
pybrHa Ha 34.9 U 35.1 % IO CPAaBHEHHIO C KOHTPO-
JeM W nepBoi rpymnnoi. Cozep:kaHWe MOYEBUHBI
CTATUCTUYECKH 3HAUYMMO CHIIKAJIOCh IO OTHOIIIe-
HHUIO K KOHTPOJIbHOU Tpymie Ha 51.6 %, 1o cpaBHe-
HUIO ¢ TIEPBOU T'PYIIION IOKA3aTesh UMeJ TeH/IeH-
IO K CHIKeHUIO Ha 18.9 %. OTMeueHa TeHIeHITUsI
K CHIDKEHHUIO YPOBHA IJTIOKO3bI (Ha 9.4 %), XoJiecre-
puHa (Ha 33.3 %) IO CPaBHEHUIO C KOHTPOJIbHOU
TPYIIIION, 110 OTHOIIEHUIO K IIEPBOM ONBITHON MOKa-
3aTeyil HE3HAYHUTEJbHO YBEJIUYHINCh — HA 10.6 U
5.2 % coorBeTcTBeHHO. AKTHUBHOCTH JIJII' n3meHs-
Jlach HEJTOCTOBEPHO IO CPABHEHUIO C UCCIEAYEMBIMU
TPYIIIaMu: 3HAYEHUS YBETUUIUCH 110 CPABHEHHIO C
KOHTpOJIEM Ha 17.7 % W CHU3WINUCH HA 12.9 % 1O
OTHOIIIEHUIO K TIePBO# ombITHOU rpymme. Copepika-
HHE KpeaTHMHWHA JIOCTOBEPHO HE OTIUYAJIIOCH OT
IMOKa3aTeJiell KOHTPOJIS U IEPBOU OIBITHOU IPYIIIIHI,
HO WMEJIO TEHJIEHITHI0 K CHUJKeHHI0 (Ha 20.5 U
20.04 % COOTBETCTBEHHO).

and slightly exceeded the parameters of the second
experimental group (by 8.3%). Creatinine level
tended to decrease in comparison with the control
(by 19.5%) and first experimental group (by 18.9%),
a slight increase (by 1.3%) was observed in relation
to the third.

In the third experimental group receiving ethanol
extraction of Thymus marschallianus Willd., the
total protein content significantly increased com-
pared to the control and first experimental group by
27.3 and 56.7%, respectively. The albumin level
remained within the values of the control and first
experimental group. The ALT activity increased sig-
nificantly by 75% compared to the control, there was
a tendency to decrease by 5.17% in relation to the
first experimental one. The activity of AST and ALP
significantly increased by 111.3 and 40.9%, respec-
tively, compared with the control, in relation to the
first group there was a tendency to increase by 9.8
and 6.2%, respectively. There was a significant
decrease in the total bilirubin content by 34.9 and
35.1% compared to the control and first group. The
urea content decreased statistically significantly in
relation to the control group by 51.6%; compared
with the first group, the parameter tended to decrease
by 18.9%. There was a tendency to decrease in glu-
cose (by 9.4%), cholesterol (by 33.3%) levels com-
pared to the control group; in relation to the first
experimental group, the parameters increased
slightly — by 10.6 and 5.2%, respectively. LDH activ-
ity changed insignificantly as compared to the study
groups: the values increased by 17.7% compared to
the control, and decreased by 12.9% compared to the
first experimental group. The creatinine content did
not significantly differ from the parameters of the
control and first experimental group, but tended to
decrease (by 20.5 and 20.04%, respectively).

DISCUSSION

Earlier, Yu.A. Starchak [5] carried out a toxicity
determination for infusions of Thymus sp. plants in
the concentration range of 2000, 3000, 4000 and
5000 mg/kg on mice of both sexes with 6 animals
in a group by a single intraperitoneal injection. The
administration of all the studied doses did not lead
to the death of animals. It should be noted that the
infusion at a dose of 5000 mg/kg during the first
hours caused a decrease in appetite, lethargy, accel-
erated breathing, and inactivity in animals. But
then the mice of the experimental groups behaved
in the same way as the mice of the control group,
which were injected with water in an equivalent
volume. In the study of acute toxicity of ethanol
extraction from Thymus marschallianus Willd.
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OBCYXKIAEHUNE

Panee 10.A. Crapuak [5] 6pL10 ITPOBEIEHO OTIpe-
JleJIeHe TOKCUYHOCTH JJIsI HACTOEB PacTeHUH pojia
TUMbSIH B JIMANa30He KOHIEHTPAnuii 2000, 3000,
4000 U 5000 MT/Kr Ha MbIIIax 000ero moja Io
6 KUBOTHBIX B TIDYIIIE IIyTeM OZHOKPATHOTO BHY-
TPUOPIOIIIMHHOTO BBe/IeHUs. BBe/ieHre Bcex uccle-
JIOBaHHBIX /103 HEe MIPUBOJIUIIO K THOETH KHUBOTHBIX.
CrefyeT OTMETHTH, UTO HACTOU B /103 5000 MT'/KT B
TeUYeHHe IEPBBIX YACOB BBI3bIBAJ Y YKUBOTHBIX CHH-
JKeHUe alllleTUTa, BAJIOCTb, yYallleHWe JIbIXaHuf,
runosuHamMuo. Ho 3aTeM MBINIM ONBITHBIX TPYII
Besin cebsl Tak 3Ke, KaK W MBIIIHA KOHTPOJIbHOU
IPYIIIBI, KOTOPBIM BBOJIUJIN BO/IYy B SKBUBAJIEHTHOM
obpeme. IIpu mcceoBaHUM OCTPON TOKCHUYHOCTH
CIUPTOBOTO M3BJIEYEHUs] U3 TPaBbl THMbsiHA Map-
I1aJU1a IPU3HAKOB UHTOKCHUKAIUH Y JKUBOTHBIX BCEX
rpynn (IoJIydaBIINX W3BJIEUEHHSA B 033X 1000,
3000 B 5000 MTI/KI) OTMEYEHO He ObLIO. DKCIIEPH-
MEHTAJIbHO YCTAHOBJIEHO, UTO HUCCIIEYEMOE CITHPTO-
BO€ H3BJIEUEHHE TaK Ke, KaK U HaCTOH [5], o Kiac-
cudUKAIUA TOKCUYHOCTH XUMUUYECKUX BEIECTB
OTHOCHTCS K MJIOTOKCUYHBIM BEIIECTBAM.

IIpu omeHke OHOXMMUYECKHX ITOKa3aresei
KPOBH Y KMUBOTHBIX BTOPOH OIBITHOM I'PYIIIIBL, TOJTY-
yaBIled BOJIHOe M3BJIEYEHUE THMbsHA Mapiiasia,
HAMU OTMEUEHO CHIDKEHUE YPOBHS TJIIOKO3BI, UTO
coriacyercsi € TPEAbIAYIIUME HCC/IeOBAHUSIMU,
KOTOpBIE IIOKA3aJIM TUIIOTJIMKEMHUUYECKYIO dddek-
THUBHOCTH MOJIN(MEHOTBHBIX COeTUHEHUH [13].

CojniepsxaHue o01Iero 6eyka u arp0yMHUHA OCTa-
BaJIOCH B IIPe/iesiaX 3HaUYeHUH KOHTPOJIBHOH IPYIIIIBL,
YTO CBHUETENbCTBYET 00 OTCYTCTBUU HapPYIIEHUH
OHMOCHUHTETUYECKON (PYHKIHHU IeYeHU. 3HAYNMBIX
OoTKJIOHeHu# B axtuBHoctu ACT, AJIT, JIAT, II®,
obmero OmyMpyOMHA U XOJIECTEPUHA YCTAHOBJIEHO
He OBLII0, UTO TOBOPUT 00 OTCYTCTBHUH HapYyIIEHUU B
(yHKIIMOHAJIPHOM COCTOSHUU IIEYeHU U CepALa.
CozmeprkaHre KpeaTHHUHA U MOUYEBUHBI TAKKE HAXO0-
JIAJIOCH B TIPEZieJiax HOPMBbI, UYTO ITO3BOJISIET TOBO-
puTh 06 oTCyTCTBUM (DYHKIIMOHAIBHBIX U3MEHEHUH
CO CTOPOHBI ITOYEK.

[lpun aHammze OWOXMMHUYECKHUX IIOKa3aTesier
KPOBH Y >KHUBOTHBIX TPEThEl OIBITHOM TI'PYIIIBI,
TIOJTyJaBIIeN CIUPTOBOE U3BJIeUEHNE TUMbsIHA Map-
1asuia, HabJIIJaTi TIOBBIIIIEHNE aKTUBHOCTH (ep-
MEHTOB, JIOKQIM30BaHHBIX IPEUMYIIIECTBEHHO B
neueru (AJIT, ACT, III®). DTo MOKeT OBITH PE3YIb-
TATOM TIOBBIIIEHUS IPOHUIIAEMOCTA KJIETOYHBIX
MeMOPpaH IO/ JIEHCTBUEM IaHHOTO U3BJIeUEH NS, IPU
9TOM 0eJIKOBO-CHHTE3UPYIOMAs (PYHKIUA IeUeHH
He Hapylajach — Co/iepKaHue aJIbOyMHUHA OCTaBa-
JIOCh B TIpeJielaX KOHTPOJIA. YPOBEHb MOYEBUHBI U
KpeaTHHUHA HAXOAWICA B IpefiesiaX HOPMBI, UTO

herb, there were no signs of intoxication in animals
of all groups (which received extracts at doses of
1000, 3000 and 5000 mg/kg). It has been experi-
mentally established that the studied ethanol
extraction, as well as infusions [5], according to the
classification of toxicity of chemicals, belong to
low-toxic substances.

When assessing the biochemical parameters of
blood in animals of the second experimental group,
which received an aqueous extract of Thymus
marschallianus Willd., we noted a decrease in glu-
cose levels, which is consistent with previous studies
that showed the hypoglycemic efficacy of polypheno-
lic compounds [13].

The content of total protein and albumin
remained within the values of the control group,
which indicates the absence of impairments of the
biosynthetic function of the liver. There were no sig-
nificant deviations in the activity of AST, ALT, LDH,
ALP, total bilirubin and cholesterol levels, which
indicates the absence of disorders in the functional
state of the liver and heart. The levels of creatinine
and urea were also within the reference range, which
suggests the absence of functional changes on the
part of the kidneys.

When analyzing the blood biochemical parame-
ters in animals of the third experimental group
receiving the ethanol extract of Thymys marschallia-
nus Willd., an increase in the activity of enzymes
localized mainly in the liver (ALT, AST, ALP) was
observed. This may be the result of an increase in the
permeability of cell membranes under the action of
this extraction, while the function of protein synthe-
sis of the liver was not impaired — the albumin con-
tent remained within the control. The levels of urea
and creatinine were within the reference range, which
indicates the absence of kidney disorders. The rest of
biochemical parameters did not show noticeable
deviations compared to the control group of animals.

CONCLUSION

The study allows us to draw the following conclu-
sions:

1. An ethanol extraction from the Thymus
marschallianus Willd. at doses of 1000, 3000 and
5000 mg/kg according to the classification of toxicity
of chemicals (GOST 12.1.007-76) belongs to the
IV class of toxicity (low-toxic substances).

2. The administration of an aqueous extract of
Thymus marschallianus Willd. at a dose of 100 mg/
kg led to a significant decrease in glucose, albumin,
total bilirubin and urea levels, as well as a decrease in
ALT activity. The content of cholesterol, total pro-
tein, creatinine, as well as the activity of ALP and
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TOBOPHUT 00 OTCYTCTBHH HapYIIEHHH CO CTOPOHBI
mouek. OcTasbHbIE OMOXUMUUYECKHE ITapaMeTPhl He
0OHAPYKIJIHN 3aMEeTHBIX OTKJIOHEHUH 110 CPABHEHHIO
€ KOHTPOJIbHOU TPYIIIION KUBOTHBIX.

3AK/JIOYEHUE

[IpoBe/ileHHOE HCCIEOBAHUE TIO3BOJISIET CIEJIaTh
CJIEYIOIIHE BHIBOJIBI:

1. CupTOBOE U3BJIEUeHHE TUMbsiHAa Mapiasia B
J103aX 1000, 3000 U 5000 MT/KT IO KJIaCCU(MUKAITIU
ToKcuuyHOCTH xumMuueckux Berects (I'OCT 12.1.007-
76) otHOCUTCA K IV KJIaccy TOKCUYHOCTH (MaJIOTOK-
CHUYHBIE BEIECTBA).

2. BBejileHHE BOJHOTO H3BJIEYEHUsS THMbIHA
Mapimnajia B 03€ 100 MT/KT MPUBOAWIIO K JIOCTO-
BEPHOMY CHIIKEHHUIO YPOBHSI TJIIOKO3bBI, aJbOyMU-
HOB, 00Iero OWIMPyOMHA U MOYEBHHBI, & TaKKe
cHmkeHuio aktuBHOCTU AJIT. Comepskanue xoyecre-
puHa, o6I1ero 6eyika, KpeaTHHUHA, a TaKXKe aKTHB-
Hocth 1@ u JI/II' ;OCTOBEPHO HE OTJIMYAIUCH OT
MoKa3aTeIel KOHTPOJIbHOM IPYIIIIBL.

3. BezleHme cnupTOBOTO W3BJIEUEHUS] TUMbsSHA
Mapimayuia IpUBOAUIIO K YBEJTUUEHHUIO COIEPIKAHUS
ob1ero 6enka u aktusHocTa AJIT, ACT, III® u cuu-
JKEHUIO YPOBHSA 00IIero OminpybnHa M MOYEBUHBI
[0 CPaBHEHHIO C KOHTPOJIbHOU Tpynmoi. Cozmeprka-
HUE TJIIOKO3BI, X0JIECTEPHUHA, aTbOYMUHOB, KpeaTu-
HUHA U akTuBHOCTH JI/II' ocraBasuch B mpenesnax
3HAYEHUH KOHTPOJIbHOU TPYIIIIBI.

PesysibTaThl TPOBEAEHHOTO HCCIAEAOBAHHUA He
BBISIBUJIU CYIIIECTBEHHBIX U3MEHEHU B OMOXUMUYe-
CKHX IIOKa3aTeJIsAX KPOBU MBIIIEH IPU BBEIEHUH
BOJZIHBIX U CIIMPTOBBIX M3BJIE€UEHHH THUMbsiHA Map-
ajia, YTo Ha OMOXUMHUYECKOM YPOBHE TIO/ITBEPIK-
JlaeT 0e30ITaCHOCTh NMPUMEHEHUS HU3BJIEUEHUU U3
JTAHHOTO BH/Ia PACTUTEIHHOTO ChIPHSI.
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LDH did not significantly differ from the parameters
of the control group.

3. The administration of an ethanol extract of
Thymus marschallianus Willd. led to an increase in
the total protein content and activity of ALT, AST,
ALP, and to a decrease in the levels of total bilirubin
and urea compared with the control group. The con-
tent of glucose, cholesterol, albumin, creatinine and
LDH activity remained within the control group
values.

The results of the study did not reveal significant
changes in the blood biochemical parameters of mice
with the administration of aqueous and ethanol
extracts of Thymus marschallianus Willd., which at
the biochemical level confirms the safety of the use of
extracts from this type of plant raw materials.
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BaaromapHocTu. BripakaeMm 6J1aromapHoOCTb
BeAyleMy crernuanucty 1o @mope CapaToBCKOU
obstacth, A-py 6mos. Hayk, mpod. Muxamwry Ajek-
caH/IpoBUYy bepesyrikoMy 3a BUJIOBOE OIIPeJieJIeHHE
repbapHbIX dk3eMIULIpoB Thymus marschallianus
Willd.

Kondaukr nHTEpEeCcoB. ABTODHI 3a5BJISIOT 00
OTCYTCTBUU KOH(QIINKTA UHTEPECOB.
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