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Abstract

Introduction. The development of new effective and safe herbal medicines capable of having a positive effect on reproductive status is an urgent
task of domestic pharmacy. Medicinal plants are considered as alternative therapies aimed at increasing testosterone levels and fertility in men.
The arsenal of medicinal plants used in traditional medicine for the treatment of diseases in men is mainly represented by phytoadaptogens,
most of which have a small resource potential in Russia, therefore, it is relevant to search for plants with a sufficient raw material base and with
the potential for cultivation. Thilaspi arvense L. is a promising medicinal plant, as it is widely used in folk medicine as a diuretic, anti-inflammatory,
diaphoretic, antihistamine, hemostatic, astringent, has a positive effect on the processes of spermatogenesis and is widely distributed in our
country. However, information on the chemical composition and biological activity of Thlaspi arvense L. they are insufficient, which shows the
relevance of its further more detailed study in order to substantiate the possibility of application in practical medicine and solutions to the issues
of standardization of medicinal plant raw materials.

Aim. The study of the influence of Thlaspi arvense L. on the characteristics of the reproductive system of male rats.

Materials and methods. The object of the study was an infusion of herba Thlaspi arvense L. The features of the reproductive behavior of male
rats after 21-day administration of the infusion of grass yarutka field were studied using tests that allow quantifying the severity of sexual
motivation and sexual activity of males. The viability of spermatozoa in the ejaculate of rats was assessed, the total number of spermatozoa
(ACS, million), degenerative and immobile forms (%) was calculated. Morphophysiological parameters of spermatogenesis of rats of control
and experimental groups of animals were studied using classical histological methods. The concentration of testosterone in the blood serum of
experimental groups of animals was determined by the enzyme immunoassay.

Results and discussion. The results obtained allow us to conclude that the fertility of rats has increased against the background of the course
administration of the infusion of herba Thlaspi arvense L., as evidenced by an increase in the testosterone content in the blood, improvement
of spermogram indicators and morphophysiological characteristics of spermatogenesis in the testicles of rats. The use of the infusion of herba
Thlaspi arvense L. has a protective effect on spermatogenesis. An increase in the thickness of the spermatogenic epithelium, the diameter of
the cross-section of the convoluted seminal tubules and the index of spermatogenesis compared with the control group of animals was revealed.
The positive effect of Thlaspi arvense L. on indicators of sexual motivation and sexual activity of male rats is shown.

Conclusion. Thlaspi arvense L. is a promising medicinal plant, as it is able to have a positive effect on libido, the number and mobility
of spermatozoa, the production of sex hormones, spermatogenesis, as well as on the pituitary-gonadal axis, which is associated with the content
of a complex of biologically active substances in it.
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Pesiome

BBepeHme. Pa3paboTka HOBbIX 3GDEKTUBHBIX U HE30MaCHbIX NEKAPCTBEHHbIX PACTUTENbHbIX CPEACTB, CNOCOOHbIX OKa3blBaTb NONOXKMUTENbHOE
BO3/JEeNCTBME Ha PEenpPOAYKTMBHbIN CTaTyC, ABNAETCA aKTyaNlbHOW 3ajauyell oTeyecTBeHHOW ¢apmaumun. JlekapcTBeHHble pacTeHuA
paccmMaTpurBaloOTCA Kak CpefiCcTBa anbTepHaTMBHON Teparnuu, Harnpas/ieHHbIe Ha MOBbILEHVE YPOBHA TECTOCTEPOHA U GEPTUIIBHOCTA Y My>KUUH.
ApceHan NleKapCTBEHHbIX PacTEHWUN, MPYMEHAEMbIX B TPAAULMOHHON MeAULIMHE A/ fleuyeHns 3a60oneBaHnii y My>KUrH, NpeacTaBieH B OCHOBHOM
duToapgantoreHamm, 6OSILIUIMHCTBO U3 KOTOPbIX MMEIOT Masblil PeCYpPCHbI MOTeHUMan Ha Tepputopum Poccun, mnosTomMy akTyasbHbIM ABNAETCA
NMOWCK pacTeEHUI C BOCTaTOYHOWN CbipbeBOi 6a3oi U MMELUX NOTEHUMAN K KyNbTUBMPOBaHWIO. ApyTka noneBas ABAAETCA NEPCNEKTUBHBIM
NEeKapCTBEHHbIM pacTEHMEM, TaK KaK LUIMPOKO WCMOMb3yeTCsl B HAPOLHOW MeAuLMHe Kak MOYEroHHoe, NpOTUBOBOCMANINTENIbHOE, NMOTOFOHHOE,
AHTUIMCTaMUHHOE, FreMoCTaTMYecKoe, BAXYyLlee CPefACTBO, OKa3blBaeT NOJSIOXKUTENbHOE BAWAHME Ha MPOLEcCbl cnepMaToreHesa U WMPOKO
pacnpocTpaHeHa Ha TeppuTopun Hawen cTpaHbl. OAHAKO CBeAeHNA O XMMUYECKOM CoCcTaBe W buonoruyeckon aktusHoctu Thlaspi arvense L.
HeloCTaTOUHbl, YTO MOKa3blBaeT aKTyaNlbHOCTb ee AanbHenwero, 6onee NoAapob6HOro U3yyeHWsA C Lenblo 060CHOBaHUA BO3MOXHOCTU
NPYIMEHEHUA B NPaKTNYeCKON MeAVLUHE 1 PeLleHWsl BONPOCOB CTaHAAPTU3aLUN NEKaPCTBEHHOTO PacTUTENIBHOTO CbipbA.

Liennb. M3yueHne BnvuaHWsA TpaBbl ApyTKW nonesol (Thlaspi arvense L.) Ha XxapakTepUCTUKN PeNPOAYKTUBHON CUCTEMbI CaMLIOB KpPbIC.

Matepuanbl n metopabl. O6beKTOM MCCIIeAOBaHNA CIYXUNT HAacToW TpaBbl ApyTKM nonesown (Thlaspi arvense L). W3yueHbl ocobeHHOCTU
penpofyKTUBHOTrO MOBefeHNA CaMLOB KpbiC nocne 21-4HeBHOro BBeE€HWA HAaCTOA TPaBbl APYTKM NONEBON C MOMOLLbIO TECTOB, NO3BONAOLNX
KOJINYECTBEHHO OLIEHNTb BbIPaXX€HHOCTb MOJIOBOM MOTUBALUN U CEKCYarlbHOM aKTUBHOCTM camuoB. [TpoBefieHa OLeHKa »KM3HeCNOCOOHOCTH
CnepmaTo3onfoB B IAKYNATE KPbIC, MPOU3BefieH NoAcyeT obLiero Konnyectsa cnepmatosongos (OKC, MH), AereHepaTUBHbBIX U HEMOABUXKHbIX
dopm (%). C nomoLbio KNAaCCUYECKMX FUCTONOTMYECKUX METOAOB M3yuyeHbl MOopdodu3nmonornyeckne nokasatenu crepmatoreHesa KpbiC
KOHTPOJIbHOW U OMbITHON TPYMM XWUBOTHbIX. IMMYHOGEPMEHTHBIM METOAOM OMpeAesieHa KOHLEHTPALMA TeCTOCTEPOHA B CbIBOPOTKE KPOBU
3KCMEepUMEHTANbHBIX FPYMNM XUBOTHbIX.

Pesynbtatbl n 06cykpeHne. MonyyeHHble pe3ynbTaTbl MO3BONAIOT CAENATb 3aK/loUeHMe O NoBbileHUN GepTUIBHOCTY KpbiC Ha $OHE KYpCOBOro
BBEJIEHNA HACTOA TpaBbl APYTKM MOJIEBON, O YeM CBUAETENIbCTBYET yBeMUYeHNe COAePKaHUA TeCTOCTEPOHa B KPOBW, yyulleHne nokKasaTtenei
cnepmorpammbl 1 MOPPOOU3MONOTMYECKUX XapaKTEPUCTUK CepMaToreHe3a B CeMeHHUKax KpbiC. [pMMeHeHre HacTos TpaBbl APYTKY NONEBON
OKa3blBaeT NPOTEKTOPHOE feliCTBMNE Ha cnepmMaToreHes. BolABNeHO yBenyeHre TOMLWMHbI CNepMaToreHHOro 3NUTeNNA, fuameTpa NonepeyHoro
ceyeHmA N3BMTbIX CEMEHHbIX KaHasbLeB 1 MHAEKCa CriepMaToreHesa No CPaBHEHMIO C KOHTPOJIbHOWM FPYMNoW »KMBOTHbIX. [TOKa3aHO nonoXxutenbHoe
BNuAHWe APYTKU nonesoii (Thlaspi arvense L.) Ha nokasaTteny NONOBOW MOTMBALUM 1 CEKCYaJIbHOWM aKTUBHOCTU CaMLIOB KPbIC.

3aknioueHme. flpyTka noneBas ABASETCA NepPCneKTUBHbIM JIeKapCTBEHHbIM PAacTeHMEM, TakK Kak CMOCO6GHa OKa3blBaTb MONOXMUTENIbHOE BMSAHUE
Ha NMbugo, KONMYeCTBO 1 NOABUKHOCTb CNIEePMaTO30MA0B, BbIPabOTKY NONOBbLIX FOPMOHOB, CEPMATOreHes, a TakXe Ha rMnodur3apHo-roHagHyo
OCb, UTO CBA3AHO C COAEPKaHNEM B Hell KoMMneKca 61onornyeckn akTYBHbIX BELLECTB.

KnioueBble cnoBa: TpaBa, NonoBOE noBefeHne, NOABNXKHOCTb CNEPMaTO30MA0B, CepMaToreHes, TeCToCTeEPOH

KOHd)ﬂIIIKT NHTepecoB. ABTOpr AEKNAPUPYIOT OTCYTCTBME ABHbIX N NOTEHLWaNbHbIX KOH¢J’II/IKTOB NHTEPECOB, CBA3aHHbIX C ny6n|/|KaLu/|e|7| HaCTOﬂU.leIZ
CTaTbWn.

Bknap aBtopos. P.I. ®apxytanHos, K. A. MynbikuHa, J1. A. WapadyTamHoBa paspaboTanu AusaiiH skcnepumenTa. J1. A. lWapadpytamHosa u
A.M. OepgopoBa npoBenun rmcTonormyeckme NCcCnefoBaHna U nccnefoBany nonosoe nosegeHne XmnBoTHbix. K. A. MynbikuHa, E. ©. Koponesa
OCYLIeCTBNANMN 3arOTOBKY CbipbA U NMPUroTOBNEHWE n3BNeYeHnin ana nccnegosanus. P. I QGapxytauHos, J1. A. WapadytanHosa, K. A. MynbiknHa,
E. ®. KoponeBa, 3.P. XucmatynnuHa, T.[l. PeHflok yyacTBoBanun B 06paboTKe AaHHbIX M B HammcaHuu TekcTa ctatbu. M.W. lapunosa u
A. A. fimaneeBa npoBenv onpeaeneHre CoAepKaHna TecTocTepoHa. Bce aBTopbl yuacTBoBany B 06CyXAeHNN pe3ynbTaTos.

Ona untuposaHua: QOapxytauHos P.T., MynbikuHa K. A. WapadytanHosa J1. A, ®epgoposBa A.M., XucmatynnuHa 3.P., lapunosa M.WU.,
KoponesaE. ©., imaneesa A. A., Penpiok T. 1. UsyueHne Bnnanna apyTkv nonesowi (Thlaspi arvense L.) Ha xapakTepuUCTKM penpoayKTUBHOW CUCTEMbI
camUOB KpbIC. Paspabomka u pezucmpayus nekapcmeeHHbix cpedcms. 2024;13(2):208-216. https://doi.org/10.33380/2305-2066-2024-13-2-1677
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INTRODUCTION

In recent years, interest in phytopreparations has
been steadily growing worldwide, which is associated
with an increase in complications when prescribing
synthetic drugs and a change in the pharmacological
effect when used together, especially in the treatment
of the elderly [12, 17]. It is well known that the
concentration of testosterone in men's blood decreases
with age [37]. The effects of endocrine disruptors,
xenobiotics, obesity, diabetes, concomitant chronic
diseases, alcoholism, taking medications have a
negative impact on human reproductive health, lead
to the development of late hypogonadism in men
[20]. Among the adverse effects of exogenous factors
caused by androgen deficiency are decreased libido,
erectile dysfunction, decreased hairline, increased
fatigue, decreased muscle mass and bone mineral
density, increased body fat, irritability, and poor qua-
lity of life [4, 10]. In general, most of these problems
can be solved with the help of modern treatment
methods, in particular, surgery, hormone therapy
or using assisted reproductive technologies [43]. In
addition, alternative therapies using medicinal plants
aimed at increasing serum testosterone levels are
considered as an effective method of protection,
which may help alleviate some of the symptoms. Such
therapeutic and preventive tactics are not opposed
to practical medicine, but can increase the effective-
ness of standard treatment methods [2, 3, 7, 10,
38, 44, 46].

One of the important factors of fertility is the
number of spermatozoa, and reducing their number
can reduce the likelihood of effective pregnancy [31].
It is suggested that spermatogenesis and maturation
of germ cells depend on the degree of cytotoxic and
pathological lesions of spermatogenic cells [4, 32,
39]. Cell damage also occurs under the influence of
free radicals and oxidative stress, which is associated
with a high content of polyunsaturated fatty acids
in their plasma membrane and a very low level of
cytoplasmic antioxidants [23, 39]. The main effect of
lipid peroxidation in all cells, especially in sperm, is a
violation of the structure and function of organelles
or cell membranes (ion transfer processes, fluidity

and permeability, metabolic gradients) [19, 24].

The arsenal of medicinal plants used in traditio-
nal medicine for the treatment of diseases in men is
mainly represented by phytoadaptogens (Panax gin-
seng C.A. Mey., Rhodiola rosea L., Rhaponticum car-
thamoides (Willd.) lljin., etc.)) [2]. However, unfortunate-
ly, most of them have little resource potential in Rus-
sia [16]. In this regard, it is urgent to search for medici-
nal plants with a sufficient raw material base and with
the potential for cultivation in our country. The litera-
ture describes the positive effects of medicinal plants
and, in special, Thlaspi arvense L., on the processes of
spermatogenesis [1, 2, 4, 10, 22, 26, 34, 41]. The Thlas-
pi arvense L. has a wide distribution area in Russia, is
found everywhere from Western and Eastern Siberia
to the Far East, in the Caucasus on dry meadows, de-
posits, wastelands, on salt marshes, is one of the most
frequently encountered weeds [6, 13, 16, 28].

Thlaspi arvense L. is not an official plant and is
used only in folk medicine as a diuretic, anti-inflam-
matory, diaphoretic, antihistamine, hemostatic,
tringent, abroad as a food plant, oilseed culture [8, 10,
13, 29]. Research has shown that Thlaspi arvense L. has
properties that increase fertility in men, antioxidant

as-

activity, preventing the formation of free radicals and
lipid peroxidation, preventing damage to spermato-
zoa, enhancing the activity of the hypothalamic-pi-
tuitary-gonadal axis at different levels, affecting the
secretion of luteinizing hormone and testosterone [1,
2,9, 18, 19, 25, 33, 35, 36]. It is the flavonoids of Thlas-
pi arvense L. (apigenin, luteolin-7-glucoside, luteolin,
etc.) that are powerful antioxidants, cause anti-inflam-
matory properties, due to their inhibitory effect on
cyclooxygenase and lipoxygenase, inhibit the pro-
duction of hydrogen peroxide and IgE, responsible for
inflammation and allergic reactions [21, 27, 30, 40, 42].
Based on a review of the literature, it should be men-
tioned that the chemical composition of Thlaspi ar-
vense L. has not been studied enough. However, it is
known that Thlaspi arvense L. herb contains flavo-
noids (glycosides of quercetin, kaempferol, luteolin,
apigenin), thioglycosides (sinigrin, glucocapparin), vi-
tamin C, saponins, isothiocyanates, high molecular
weight fatty acids (linoleic, linolenic, oleic, palmitic,
stearic, tetracosan, eicosene, erucic and etc.), in seeds -
fatty oil [6, 11, 13]. So, a more detailed pharmacognos-
tic study of this plant and its biological activity is an
urgent task.

The purpose of the study - the study of the effect
of the herb Thlaspi arvense L. on the characteristics of
the reproductive system of male rats.



MATERIALS AND METHODS

Thilaspi arvense L. herb used as an object of re-
search, from which an infusion was prepared in a ratio
of 1:10, insisted on a boiling water bath for 15 minutes,
cooled for 30 minutes, filtered and the resulting solution
was used for research.

The experiments were carried out on male rats of
the Wistar line at the age of 1.5 years (average weight —
300.0-400.0 g), kept in standard vivarium conditions
of the Department of Physiology and General Biology
of the Ufa University of Science and Technology of the
Ministry of Defense of the Russian Federation. The rats
of the control (n=6) and experimental (n=6) groups
were kept at 12-hour daylight on a standard diet with
briquetted feed, with free access to water and food.
Estranging female Wistar rats at the age of 6 months
used in conducting behavioral tests. During 21 days,
an infusion of Thlaspi arvense L. herb in a volume of
1 ml/rat (based on the mass of air-dry raw materials
300 mg/kg of weight) administered intragastrically
through a probe to the experimental group of ani-
mals, the animals of the control group received water.
When working with experimental animals, we guided
by the decision of the Council of the Eurasian Eco-
nomic Commission dated 03.11.2016 N281 «On Ap-
proval of the Rules of Good Laboratory Practice of the
Eurasian Economic Union in the field of circulation of
medicines».

Pharmacological research was carried out in accor-
dance with the Interstate standard of the Russian Fe-
deration GOST 33647-2015 «Principles of Good Labora-
tory Practice (GLP)» «Rules adopted by the European
Convention for the Protection of Vertebrates Used
for Experimental and Other Scientific Purposes» (Stras-
bourg, 1986). The research design approved by the
bioethical commission of the Institute.

The study of the sexual behavior of male rats of the
control and experimental groups (paired with intact
estranging females) performed in an open field instal-
lation modified for a «zoosocial preference site» (ZPS).
The installation of the ZPS was a circular arena with
sides, divided by opaque plastic partitions into 4 com-
partments, connecting in the center. In the first, se-
cond and third compartments placed, respectively: a
drinking bowl, a grain feeder, and a plastic house. The
fourth compartment of the installation free, the male
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subject placed in it 20 minutes before the start of the
test. Later, the female test rat placed in the central part.
The male monitored for 60 minutes after the female's
arrival. Sexual behavior studied using tests that quan-
tify the severity of sexual motivation and sexual activi-
ty of males [15]. Sexual motivation assessed by indica-
tors of precopulatory behavior (behavioral reactions that
encourage a partner to mate): the latent period of the
first «emotional» approach of the male to the female,
sniffing, grooming; the number of «emotional» approa-
ches to the female. In the study of actual sexual beha-
vior, the duration of sexual activity estimated (the total
period of time spent by a male on «courting» a female,
the number of cages with intromissions) [5].

Sperm viability assessed in rat ejaculates, which
were obtained by anesthesia with a 5% solution of
sodium thiopental administered intramuscularly. Then
the animal fixed on a flat surface. Mature spermatozoa
were obtained from the appendage of the testis, making
a homogenate from it in a 5% glucose solution (in a
volume of 1 ml), preheated to a temperature of 37 °C.
Then, the total number of spermatozoa (TNS, million),
degenerative and immobile forms (%) calculated in
Goryaev's chamber [14].

Histological research. The testes of rats fixed in
neutral 10 % formalin by Lilly, dehydrated in alcohols
of ascending concentration and poured into paraffin.
A series of frontal sections with a thickness of 10-
12 microns was prepared. Microscopy of the obtained
histological preparations carried out using a Mic-
med-5 light-optical microscope (LOMO, Russia). The
photography carried out with the help of a camera Le-
venchuk C510 (5M pixels). The structural changes
of the testes studied in the field of view of the Mic-
med-5 microscope (LOMO, Russia) at magnification
of 100 (eyepiece 10, lens 10) and 400 times (eye-
piece 10, lens 40).

The generative function of the convoluted seminal
tubules judged on the basis of an estimate of the cross-
sectional diameter of the convoluted seminal tubules
(microns), as well as the index of spermatogenesis
(in 100 tubules, the presence of spermatogonies,
spermatocytes of the | and Il orders, spermatids and
spermatozoa recorded in each tubule according to a
4-point system) [5].

For enzyme immunoassay determination of testos-
terone concentration in the blood serum of male Wistar
rats, a set of reagents "Testosterone-ELISA-Best" (Vec-
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tor-Best, Russia) was used. The determination method
based on a single-stage solid-phase competitive
enzyme immunoassay using monoclonal antibodies
to testosterone. In the wells of the tablet, when the
test sample added, there is a competitive binding of
serum testosterone and testosterone conjugated with
peroxidase, monoclonal antibodies to testosterone lo-
cated on the inner surface of the wells. Quantity of
the conjugate bound determined by a color reaction
using a peroxidase substrate, hydrogen peroxide,
and a chromogen, tetramethylbenzidine. The intensi-
ty of staining is inversely proportional to the concent-
ration of testosterone in the analyzed sample. The
optical density measured using the UNIPLAN enzyme
immunoassay analyzer (AIFR-01, Russia) at a wavelength
of 450 nm.

Statistical processing of the obtained data con-
ducted using the licensed STATISTICA 10 for Win-
dows application software package. The Shapiro-Wilk
criterion used to check the normality of the distri-
bution. The comparison of data obeying the law
of normal distribution conducted using paramet-
ric methods (the Student t-criterion for independent
samples).

RESULTS AND DISCUSSION

The results of the study of the peculiarities of
animal reproductive behavior against the context of
the course administration of the infusion of the herb
Thlaspi arvense L. presented in Table 1. In the rats of
the experimental group, an increase in perceptual and
receptive motivations observed. Thus, in males, against
the background of the use of the Thlaspi arvense L., a

decrease in the latent period of the first «<emotional»
approach to an intact female rat determined by 27.3 %,
an increase in the number of «emotional» approaches
by 248% and an increase in the duration of the
«courtship» period for females by 42.2 %. The study of
sexual behavior itself showed an increase in the num-
ber of female coverages by more than two times.

At the next stage, a microscopic analysis of the rat
ejaculate performed (Table 2). It was found that against
the background of a 21-day course of administration
of Thlaspi arvense L. herb infusion, the number of
spermatozoa in males of the experimental group was
significantly higher than in rats of the control group
(p <0.05). At the same time, a significant decrease in
the number of pathological and immobile forms of
spermatozoa found by 38 and 31 %, respectively.

Histological analysis revealed that the structural
organization of the testicles of rats in the control
group corresponded to the typical one for these
animals. Densely arranged convoluted seminal tubu-
les of rounded shape are clearly visualized on histo-
logical preparations (Figure 1 A).

Interstitial cloth is located between the loops of
the convoluted seminal tubules, in which hemoca-
pillaries are determined, providing metabolism bet-
ween blood and spermatogenic epithelium, as well
as groups of Leydig cells. The spermatogenic epi-
thelium of the tubules is located on the basement
membrane and formed by spermatogenic cells at dif-
ferent stages of spermatogenesis. Normal and ma-
ture spermatozoa often detected in the lumen of the

tubules.

Table 1. Indicators of sexual motivation and sexual activity of male rats against the background of the introduction

of an infusion of herba Thlaspi arvense L. for 21 days (M + m)

Latent period of the first

Group approach to the female, s

The number of <xemotional»
approaches to the female, pcs

Total courtship time,s | Number of cages, pcs

Control 66+1,8

24,2 +1,02

716,4+90,3 08+0,1

Experimental 48+13

294+1,3

1022,6 + 174,4* 2,7 +£0,2*

Note. * Statistically significant differences compared to the control group at p < 0.05.
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Figure 1. Convoluted seminal tubules of testes of rats of control (A) and experimental (B) groups of animals. Hematoxylin-eosin staining,

uv. x100:

1 - interstitial tissue with Leydig cells, 2 - spermatogenic epithelium

Table 2. Spermogram indicators of rats before and after
the application of the infusion of herba Thlaspi arvense L.

. ")
5§ £ S
3 E5c S o £
£ SEE 5" S
(U] ® O o -]
% S %
a
Control 912+26 25,8+3,2 45,4 +8,9
Experimental 12,5 + 2,4% 16,1 + 2,0* 31,3+54*

Note. * Statistically significant differences compared to the control
group at p < 0.05.

The morphological picture of the testes of rats
of the experimental group (Figure 1 B) characterized
by a significant thickness of the epitheliospermato-
genic layer due to the presence of cells of all stages
of spermatogenesis (spermatogonia, primary sperma-
tocytes, spermatids, speramatozoa). The diameter of
the convoluted seminal tubules of the rats of the
experimental group was wider.

The results of the morphometric analysis of the
testes of the control and experimental groups pre-
sented in Table 3. Morphometric parameters (dia-
meter of the convoluted seminal tubules, height of

the spermatogenic epithelium, index of spermatoge-

nesis) against the background of the course intake
of the infusion of Thlaspi Thlaspi arvense L. herb differ
significantly from the results of the control group of
the analyses.

The width of the spermatogenic epithelium (Tab-
le 3) in rats of the experimental group, against the
background of intragastric administration of Thlaspi
arvense L. herb infusion increased by 100 % compared
with the control group (p < 0.05), and the cross-sectio-
nal diameter of the convoluted seminal tubules increa-
sed by 15% (p <0.05). In the testes of experimental
rats, compared with the control group, the spermato-
genesis index increases (p < 0.05). This indicator, reflec-
ting the number of generations of spermatogenic cells
in the wall of the convoluted seminal tubules, is the
most important quantitative indicator characterizing the
generative activity of the testis.

An immuno-enzyme analysis performed to de-
termine the level of testosterone in the blood serum
of the control and experimental groups of animals
(Table 4).

The results of the analysis showed an increase in
the concentration of testosterone in the blood serum
of an experimental group of animals under the influen-
ce of the infusion of Thlaspi arvense L. herb, which is
important, since the level of testosterone as the most
important androgenic hormone has a direct effect on
stem cell division and differentiation of spermatogenic
cells. Probably, biologically active substances of Thlas-
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pi arvense L. directly affect Leydig cells, stimulating
the secretion of testosterone. At the same time, stu-
dies in recent years have shown that the flavonoids,
luteolin derivatives, included in the Thlaspi arvense L.,
are natural aromatase inhibitors, which helps to re-
duce the volume of conversion of the male hormone
into estrogen and, consequently, promotes the growth
of testosterone [45].

Table 3. Morphophysiological parameters of rat
spermatogenesis after course administration of infusion
of herba Thlaspi arvense L. (M + m)

Parametrs Control group Experimental
group

Th|c.kness of spermatogenic epi- 41.79+3,36 8376+ 86"
thelium (mcm)
Diameter of the cross-section of
the convoluted seminal tubules| 149,51 +6,49 171,97 £ 6,5*
(mcm)
Spermatogenesis index (number) 3,25+ 0,07 4,69 £ 0,06*

Note. * Statistically significant differences compared to the control
group at p < 0.05.

Table 4. Enzyme immunoassay indicators of testosterone
concentration in the blood serum of animals against

the background of the introduction of the infusion

of herba Thlaspi arvense L.

Group Testosterone levels, nmol/l
Control 3,96 £ 0,36
Experimental 4,89 +0,43*

Note. * Statistically significant differences compared to the control
group at p < 0.05.

CONCLUSION

In general, the results obtained allow us to con-
clude that the fertility of rats increased against the
background of the course administration of Thlaspi
arvense L. infusion, as evidenced by an increase in tes-
tosterone content in the blood, improved spermogram
and morphophysiological characteristics of spermato-

genesis in the testicles of rats. A statistically significant
increase in the thickness of the spermatogenic epithe-
lium, the diameter of the cross-section of the convo-
luted seminal tubules and the index of spermatogene-
sis revealed compared with the control group of ani-
mals. Generalizing the results obtained, it can be no-
ted that the infusion of Thlaspi arvense L. herb has a
positive effect on the indicators of sexual motivation
and sexual activity of males, a protective effect on sper-
matogenesis, the mechanism of action of which may
consist in the ability to inhibit the processes of lipid
peroxidation and membrane destruction due to di-
rect and indirect antioxidant and membrane protective
effects.

So, Thlaspi arvense L. is a prospective medicinal
plant for research, as it is able to have a positive effect
on libido, sperm count and motility, production of sex
hormones, spermatogenesis, as well as on the pitui-
tary-gonadal axis, which is associated with the content
of a complex of biologically active substances in it. The-
refore, it is advisable to research in more detail the
chemical composition and biological activity of Thlas-
pi arvense L. in order to substantiate the possibility of
its application in practical medicine and to solve the is-
sues of standardization of medicinal plant raw materials.
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