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We found out that in the early stages of centrptigation of rat testosterone synthesis cells withastructural signs of
functional tension appeared in the population aftesttocytes and interstitial endocrinocytes, whigre directed to support
testicular secretion function. Central deprivatidriestosterone synthesis causes the developmemidstive stress in rat testes,
reduces the activity of the arginase pathway ofdirdne metabolism and changes the source of N@Quation from constitutive
isoforms of NO synthase to inducible isoform. Idiéed metabolic and functional disorders of thes#éisclead to disorders in
spermatogenesis.
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An actual problem of our time is the study of therphological and functional state of testes’
structural components under conditions of a deereéashe male fertility influenced by internal and
external factors, which affect the course of speéogenesis. One of the internal factors affectindema
fertility is deficiency or excess of testosteromeduction.

Ultramicroscopic studies of the testes help to aétee cooperative effects of sustentocytes and
interstitial endocrinocytes when exposed to variators, which can lead to infertility. Decreased
testosterone production can trigger germ cell apgptin testes tissues by activation of granzyme-
dependent apoptosis [4].

Testosterone deficiency is observed in men with age is associated with a decrease in its
production by interstitial endocrinocytes. Oneld tegulators of testosterone synthesis is nikideo(NO).

A high correlation and associative relationshipiaetn the level of testosterone and nitric oxidiaéblood
was established during sexual stimulation [2]. Hesvethis effect depends on the source of NO pribatuc
And is true only in the case of NO production frtira endothelial isoform of NO synthase [8].

The features of the ultrastructural organizatiosggrmatogenous epithelium and interstitial tissue
of testes with its cellular composition during wars phases of spermatogenesis under influence of
chemical castration by triptoreline are not fullpderstood. Testosterone is an important biological
regulator of testes tissues homeostasis, therefiane a theoretical and practical point of view,ist
necessary to conduct studies of interstitial enidocytes and sustentocytes with the determinatianitioc
oxide production sources and state of above-megtdi@ells during various types of spermatogenesis.

The purposeof the study was to clarify the microscopic organimaif interstitial endocrinocytes
and sustentocytes, to determine the sources @f okide and the intensity of oxidative stressahtestes
during experimental central deprivation of testaste synthesis with triptoreline.

Materials and methods.We conducted experiments on 10 mature male whiseofathe Wistar
line. We divided animals into 2 groups: 5 rats magdethe control group, which received subcutaneous
administration of saline solution during 30 daysa& made up the experimental group, which receive
subcutaneous administration of diphereline (Trigiarembonate) at a dose of 0.3 mg / kg during&d
[4]. Animals were kept under standard vivarium dtods. Experimental animals were removed from
experiment in strict accordance with the provisiofighe “European Convention for the Protection of
Vertebrate Animals Used for Experimental and O®e&entific Purposes” (Strasbourg, 1986), as well as
the “General Ethical Principles of Animal Experin€radopted by the first national congress on Ihiost
(Kyiv, 2001).

After overdosage by ketamine animals were decagit@&mall prepared pieces of testes were fixed
in a 2.5% glutaraldehyde solution prepared on phatgpbuffer withpH 7.2 — 7.4. Postfixing of the material
was carried out with a 1% solution of osmium (I\jde, followed by dehydration in propylene oxidelan
pouring into the mixturef epoxy resins. Ultrathin sections made on aranoltcrorotome were contrasted
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with a 1% aqueous solution of uranyl acetate aad térate by Reynolds method and studied in atrele
microscope. Using standard methods, the materiglemalosed in paraffin blocks, from which sliceghwi
thickness of 4um were made and stained with hematoxylin and ed4istological preparations were
studied using a light microscope equipped with tdlgmicrophotometer Olympus C 3040-ADU and
special, adapted for these studies, digital progré®ympus DP - Soft, license number VJ285302,
VT310403, 1AV4U13B26802) and Biorex 3 (serial numb&04).

All biochemical studies were carried out in 10% log®nate of testes tissue using a
spectrophotometer Ulab 101. The total activity @ Bynthases (NOS) was determined according to the
method described in [1]. The activity of constietiNOS isoforms (cNOS) and inducible isoform (iNOS)
were determined according to the procedure destiib§l1]. The nitrite concentration was determined
by the Griss-llosvay method [1]. The activity ofgerases was determined by the increase in the
concentration of L-ornithine after a 20-hour incuda in phosphate buffer medium (pH = 7.0) in the
presence of a 24 mM solution of L-arginine [1]. Bgsroduction of superoxide anion radicky), its
production from the mitochondrial electron trangmdrain (ETC) and microsomal ETC was determined
according to the method proposed in the article THe activity of superoxide dismutase (SOD) and
catalase was determined according to the guideliffes concentration of free malondialdehyde (MDA)
was determined by the method [7].

Statistical processing of the research results egased out using the Microsoft Office Excel
program and the Real Statistics 2019 extension. Admgarametric Mann-Whitney test was used to
determine the statistical significance of differemcbetween groups. The difference was considered
statistically significant if p <0.05.

Results of the study and their discussiorOn a micropreparation in the seminiferous tubufes o
rats of the control group, all cellular associasiocharacteristic of spermatogenic epithelium were
noticeable: spermatogonia are located on the lmasalbrane, further from it are located spermatogytes
spermatids and spermatozoa are located in the lwindre tubules. Their cellular composition indaxt
various stages of normal spermatogenesis. On t&s gection of the testes of rats of the contralgy
the seminiferous tubules had a rounded shape. Glodee basal membrane, the nuclei of the Sustgtas
were well visualized. The testicular stroma wageeented by loose fibrous connective tissue, irciwhi
groups of interstitial endocrinocytes of 3-5 céfighe field of vision, blood vessels and cellgegments
were clearly distinguished. The vessels were maelgrélled by blood elements (fig. 1).

N » : , The interstitial endocrinocytes had round-
shaped nuclei, located near the blood vessels or
peritubularly, in groups or singly. They had roudde
nuclei with 1-2 nucleoli. In their cytoplasm waslive
developed smooth endoplasmic reticulum, which was
represented by numerous tubes that branched and
were filled with a fine fiber substance, on the
membranes of which there were numerous
ribosomes. Mitochondria were small, with an
osmiophilic matrix and a small number of cristae. A
characteristic feature was the presence in the
cytoplasm of secretory granules of various sizes an
electron densities; they were localized in a well-
developed plate apparatus of the Golgi cytoplasmic
complex. The cytoplasmic membrane had structure
of the elementary membrane.

During examination of sustentocytes, we
revealed that they were located on the basal
membrane of the convoluted seminiferous tubules. In
the basal part of the cells was a large nucleugshwh
had a homogeneous nucleoplasm; karyolemma had a
clear outline. In the cytoplasm of the sustentocijte
was possible to visualize mitochondria, the shdpe o
which was determined by the cut plane. Mitochondria
were characterized by the presence of a matrix avith
L month ;:gm#naggmﬁggosrgﬂ It_l:atr)1?4%f' gzﬁglign;gta' mousgigh electron density, against the background of

' ' ' T ' which vesicles- cristae were well contrastedthie
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form of light and round bubbles. The granular erdsmic reticulum was represented by flattened
membrane cisterns whose walls were coated withsoilmes, the elements of the smooth endoplasmic
reticulum appeared as membrane vesicles, and nusi@§rsosomes were also present. Elements of the
cytoskeleton were visible in all parts of the cy&mm of the sustentocytes, with a predominancéén t
apical fragments, where the heads of maturing spils were immersed, fixed with the help of a
tubulobulbar complex, and in areas of specializatacts.

Specialized contacts of the sustentocytes divided Space of seminiferous tubules into two
compartments (basal and adluminal parts). In thessoof contacts, there appeared zones of ectoglasm
specialization, which performed an isolating fuactiInclusions in the cytoplasm of the sustentayte
consisted from glycogen rosettes and, in the baezions of the cytoplasm, a moderate amount af lip
drops.

In the experimental group of animals (1 month efelkperiment), it we observed minor destructive
disorders in the ultrastructural organization of fhmellar cytoplasmic Golgi complex of interstitia
endocrinocytes (fig. 2).

Fig. 2. At electron mlcrograph of |ntaol\X and experimental mouse of interstitial endocrjytes B) 1 — nucleus of interstitial
endocrinocytes, 2 — cytoplasm of interstitial erritiocytes, 3 — mitochondria, 4 — smooth endoplaseticulum . Expx 10000.

In some interstitial endocrinocytes, the smooth im@mes of the Golgi complex were randomly
oriented and surrounded by single large electransparent vacuoles, lipid inclusions, and secretory
granules. The cytoplasmic membrane of glandulooytes dissolved, thickened, and had a high electron
density. A small number of interstitial endocrintey had a fragmented smooth endoplasmic reticulum.
The hyaloplasm of glandulocytes was significanttyreitransparent and contained very few free rib@som
and polysomes, compared with the control groumahals.

= e e SECTERE TN When studying the ultrastructural
organization  of  sustentocytes  from
experimental group of rats, the fine structure
of which generally corresponded to the control
group, we observed appearance of cells with
developed adaptive reactions in the cytoplasm,
which should be addressed in more detail.
Sustentocytes were determined, in the
cytoplasm of which we observed hyperplasia
of the elements of the smooth endoplasmic
reticulum, the morphological equivalent of
which were numerous small and expanded
round vesicles, localized mainly in the apical

Fig. 3. At electron mlcrograph experlmental moueetentocytes sections of cells. The heads of maturlng

1 — nucleus sustentocytes, 2 — cytoplasm of statgies, 3 — smooth gnarmatids with the violation of the structures

endoplasmic reticulum, 4 — mitochondria, 5 - nusled spermatocytes, . R

6 — basal membrane. Exp10000. of the tubulo-bulbar complex with primary
signs of degeneration were also found in thesenfeags of the sustentocytes. Quite large phagosomes
containing fragments of dead cells turned were mieskin the cytoplasm of the sustentocytes. The
intercellular contacts between the round spermatidissustentocytes we re not broken, but the defiiom
of the inner membranes and vacuolization of mitochia appeared in the cytoplasm of some
spermatocytes, round and maturing spermatids }fig.3
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The number of mitochondria decreased in the cytoplaf the sustentocyte, the electron density
of the mitochondrial matrix also decreased. Ultraetural signs of slight degradation of the memilra
structures of the cytoplasm in the form of condergiectron-dense formations were found in the ghgesm
of vacuolated sustentocytes; protein structureeweesent either inside the vacuoles or indepehdent
located in the cell cytoplasm. The number of ligidps in the basal cytoplasm of the sustentocytes w
increased compared with the control group.

Under conditions of central deprivation of testomte synthesis in the tissues of the testes, the
basicO," production increased by 6.92 times, from mitoch@ldETC O, production increased by 1.99
times, from microsomal ETC by 1.86 times (tableSIPD activity decreased 3.46 times, catalase agctivi
decreased 2.04 times. At the same time, the comatemt of MDA increases by 3.59 timed.

Total NO production from NO synthases did not stetally significantly change (table 2).
However, there was a change in the source of N@yatan, which was manifested by a statistically
significant decrease in NO production from consirteiNOS isoforms by 3.73 times. At the same time,
there was an increase in iINOS activity by 3.77 sinféhe activity of arginases was reduced by 7mgdi
The nitrite content in the tissues of the testdsndit statistically significantly change.

Table 1
Oxidative stress markers in rat testes during 30-dacentral testosterone synthesis deprivation (M+m)
Parameters
BasicOs™ Production of Production of
Groups SOD Catalase production, _Oz" from 02" from Free MDA,
activity, activity, nkat/g nmol/s per g of mithochondrial microsonal mol/g of tissue
c.u. of tissue 'S perg ETC, nmol/s ETC, nmol/s H 9
tissue ; .
per g of tissue | per g of tissue
Control 1.87+0.11 182+17 0.26+0.01 7.84+0.13 9.55%90 6.64+1.44
Experimental | 0.54+0.207 89+1* 1.8+0.04* 15.60+0.11% 17.81+0.28* 23.82+0.39*
Note: * - indicates that the difference is statialiiy significant when compared with control graipg0.05)
Table 2
Nitric oxide cycle function during 30-day cntral testosterone synthesis deprivation (M+m)
Parameters
Grouns Total NOS activity, iINOS activity, cNOS activity, Arginase activity, NO*
P pmol/min per g of | pumol/min per g of| umol/min per g of| umol/min per g of| concentration,
protein protein protein protein nmol/L

Control 0.54+0.04 0.13+0.02 0.41+0.03 2.48+0.05 3325
Experimental 0.60£0.03 0.49+0.03* 0.11+0.02* 0.30 3.831#0.21

Note: * - indicates that the difference is statialiy significant when compared with control grdipg0.05)

Given the characteristic changes in the ultrastimectof interstitial endocrinocytes and
sustentocytes, it can be assumed that the mairupeos! ofO2™ from mitochondrial ETC are interstitial
endocrinocytes, and from microsomal ETC - sustemiésc This statement is supported by following
ultrastructural changes: a fragmented smooth eadopt reticulum in interstitial endocrinocytes and
hyperplasia of the elements of the smooth endoptaseticulum in sustentocytes cells with a decrdase
the number of mitochondria and reduction in theteten density of the mitochondrial matrix.

Thus, the development of oxidative stress is olegkem the tissues of the testes. Oxidative stress
can lead to a decrease in testosterone producfigmdrstitial endocrinocytes cells through actigatof
the NF-kB-COX2 cascade [12]. The involvement oftifaascription factor NF-kB in the development of
changes in the metabolism of the testes is evidkhgen increase in INOS activity. Nitric oxide, izl
was produced by INOS does not enhance, but inhthi,sproduction of testosterone by interstitial
endocrinocytes, since it contributes to the develemt of oxidative-nitrosative stress [3].

Testosterone has the ability to reduce iNOS agtiwitt only in the testes, but throughout the body,
especially in the brain tissue, as shown by AtaBalet al. [2]. A feature of the testes, in thiseais the
presence of a local producer of testosterone fsiiti@l endocrinocytes, which should compensate fo
testosterone deficiency. However, based on theltsesbtained in our research, they are exposed to
oxidative stress and are not able to fulfill thearmone-producing function.

Another mechanism underlying the decrease in testose production is a decrease in the activity
of cNOS, namely the endothelial isoform of NOS.cBithe activity of arginases in the testes decsease
several times, it is not possible to talk aboutfdaesibility of "arginine steal" from cNOS by themezymes.

A decrease in arginase activity is a negative fabtat further aggravates malfunctions in spermategis,
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since the end products of the arginase pathway-afginine metabolism are polyamines (spermine,
spermidine, putrescine), necessary for physioldgicaiferation and sperm maturation [6].

At the same time, some researchers show thattiohiloif arginases by polyphenols has a positiveceff
on spermatogenesis and testosterone productioninating erectile dysfunction [5]. Thus, the impote of
arginases in the development of spermatogenesisdgis is ambiguous and requires further study.

Testosterone deficiency as a result of centralitibn of its synthesis can also be the primary
cause of oxidative stress, since testosteroneHheasliility to reduce the formation of reactive oagg
species by mitochondria and reduce the developrmkstress of the endoplasmic reticulum [9]. An
increase inOz"production from mitochondrial ETC and microsomal@ETindicates a decrease in the
inhibitory effect of testosterone on the productaireactive oxygen species from mitochondria drel t
development of stress of the endoplasmic reticulainich is infrastructurally clearly manifested in
interstitial endocrinocytes.

Ar the early stages of central deprivation of tetmne synthesis in animals, we found out that
cells with ultrastructural signs of functional stseappear in the population of sustentocytes andsiitial
endocrinocytes and that reaction is aimed at stipgathe secretory function of the testes.

Central deprivation of testosterone synthesis catise development of oxidative stress in the
testes, reduces the activity of the arginase pattofid.-arginine metabolism and changes the soufce o
NO production from constitutive isoforms of NO dyase to inducible isoform.

Identified metabolic and functional disorders adgh cells lead to impaired spermatogenesis.
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BIIJIUB 30 JEHHOI HEHTPAJIbHOI JENTPUBALII BJIUAHHUE 30 JHEBHOHU HEHTPAJIBHOU
CHHTE3Y TECTOCTEPOHA JEINNPUBALIMA CUHTE3A TECTOCTEPOHA
HA MOP®O®YHKIIOHAJIBHI OCOBJIMUBOCTI HA MOP®O®PYHKIIMOHAJIBHBIE OCOBEHHOCTH
IHTEPCTUIJAJIBHUX EHAOKPUHOLIUTIB HHTEPCTUIHUAJIBHBIX DOHAOKPUMHOLIUTOB
TA CYCTEHTOLUTIB SI€YKA ILITYPIB N CYCTEHTOLUTOB SINYKA KPbIC
Crenyk €.B., Kocrenko B. O., lllenitbko B.I., Crenyk E.B., Kocrenko B.A., Illenutsko B.A.,
Tosibues A.M. TI'osbues A.H.
Ha pannix eramax LEHTpaJbHOI AempuBaLii CHHTE3Y Ha panHux sTanax LEHTpanbHOW IENpUBALUM CHHTE3a

TECTOCTEPOHY y UIypiB BCTAHOBJIEHO, LI0 B MOMYJALIl TECTOCTEPOHA Yy KpPbIC YCTAHOBICHO, YTO B IOIYJSILIUH
CyCTCHTOLIUTIB Ta IHTEPCTULIaNbHUX CEHIOKPHUHOIWTIB CYCTEHTOLMTHB W HWHTEPCTHLHAIBHBIX OSHIOKPHHOIMTOB
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3'ABJIAIOTHCS KJIITHHH 3 yJIBTPACTPYKTYPHHMH O3HAaKaMu
(yHKIIOHAIBHOT HANpyrH, CIPSIMOBAaHMX Ha MIATPUMKY
cekperopHoi QyHkuii seuka. IleHTpanpHa aempuBaLis
CHHTE3Y TECTOCTEPOHY BHKJIMKA€ PO3BUTOK OKCHIATHBHOIO
CTpecy B CiM'SHUKaX, 3HIKY€ aKTUBHICTB apriHa3HOTO IULIXY
MeTabomizmy L-aprininy i 3miHtoe mkepeno npoaykuii NO 3
KoHCTHTYLIHHUX i30popm NO-cuHTa3m Ha IHIYIUOETHHY.
BusBneni mopymeHHs MeTtabonivyHOi 1 (yHKIIOHANBEHOT

AKTHBHOCTI IIMX KJITHH 1 NPHU3BOJATH JIO MOPYIICHb
criepMaToreHesy.
KnrouoBi cioBa:  ciM'sHuKM,  iHTepCTHLiaNbHI

enpokpuronutH, cycrentouuti, NO<unrasa, INOS, cNOS,
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HOSIBJISIIOTCSL  KJIETKH C  YJIBTPACTPYKTYpPHBIMH IIPU3HAKaM
(YHKIMOHANBHOTO — HANPSDKCHWS,  HAIPaBICHHBIMH  Ha
MOJICPKKY CEeKpeTOopHOW ¢GyHKuuM suuka. LleHTpanbHas
JenpuBalis CHUHTE3a TECTOCTEPOHA BBI3BIBACT PA3BUTHE
OKCHJIaTHBHOT'O CTpecca B CEMEHHHKAX, CHU)KAeT aKTHBHOCTh
apruHa3HOTO MyTH MeTabonm3ma L-apruHmHa W MeHsAET
nucrounuk npoxyknun NO ¢ xonctutyTHBHBEIX n30hopm NO-
CHHTa3bl Ha WHIYIUOENbHYI0. BEBIIBICHHBIC HapyIICHUS
MeTaboIMIecKOi ¥ (YHKIIMOHAIBHOW aKTUBHOCTH 3THX KJIETOK
Y IIPUBOJAT K HAPYLICHUSIM CIIepMaTOTreHe3a.

KiioueBble c/I0Ba: CEMEHHUKH, HHTEPCTULHAIbHbIC
SHIOKpHHOUKUTSHI, cycreHToruThl, NO<cunrasa, iINOS, cNOS,
L-aprunun, cynepokcumaucmyrasza, NF-KB-COX2,kpbichr.
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V nocnimax Ha OLMuX miypax JOCIiKeHa TiCTOJOriYHa CTPYKTYpa MEYiHKH 32 YMOB FOCTPOr0 TOKCHYHOTO YpasKeHHsI
micysi BBEJCHHS €KCTPaKTy xaMmepiro Ta mpenapary mnopiBHsHHs «CuiiOiHiHy». BHUSBIEHO, 10 JOCTIKYBaHHH EKCTPAKT Mae
BUPa3HUI 3aXUCHUH BIUTUB Ha MiKPOCKOMIUHY OyI0oBY nediHku. Onepxani MOp(OIOTIYHI JaHi 3aCB1 UM, IO EKCTPAKT XaMepiro
CYTTEBO 3MEHIIIY€ MOIMIKOKYIOUY JIiI0 TETPAaXJIOPMETaHy Ta CHPHSIE aKTHBHOMY BiJIHOBJICHHIO MAPEHXIMH MEYiHKH, Ma€ Kpalni

MO3UTHUBHUHN e(eKT

HOPIBHSAHO 3 mpernaparoM NopiBHAHHA «CmnibiHiE». [T0O3UTHUBHMII BIUIMB JOCIIKYBaHOTO 3aco0y

HPOSIBISIETHCS AKTHBALIIE€I0 PETeHEPAaTOPHUX MPOIECIB, IO HOKPAIye CTPYKTYPHY OpraHi3alliio NeYiHKN TBApHH IIICIISt TOCTPOTO

TOKCHUYHOT'O YPAXKCHHS TCTPaXJIOPMETAHOM.

KurouoBi cjioBa: ricToNOriYHe JOCTIPKSHHSI, MEYiHKa, SKCIIePHMEHTAIbHUI TOKCUYHHMI T'€HaTHT, TeTPaxJIOpMeTaH,

niogini3oBaHMil €KCTPaKT TPaBU XaMepiro.

Poboma ¢ ¢ppaecmenmom HIP «Dapmaxonoeiuni

ma gapmakozenemuuni acnekmu npomeKmopHo20 BNIUBY

IMYHOGIONOCIYHUX  npenapamis, eHmepocopoeHmis, peuosuH NPUPOOHO20 Md CUHMEMUYHO20 NOXOONCEHHS. 34  PIZHUX
namonoeiunux cmanie», Ne oeporcasnoi peecmpayii 0116U004148.

[Tedinka — oAWH 13 MPOBIAHUX OPTAHIB PETYJAIIl BYTJIEBOAHOTO Ta JIIIJTHOTO OOMIHY, IEIO
[IIKOTEHY, MIiCIIE CHHTE3Y JINONPOTETHIB Ay»Ke HU3bKOI NIIIBHOCTI. biau3bko 20 MJTH. XIMIUHUX peaKIIiif
IIOXBWJIMHY BiIOyBaeThCs B 1iboMy oprai [3]. [lopymeHHs oOMiHy pe4oBUH 000B’ I3KOBO OB’ sI3aHi 3i
3MiHaM¥ CTPYKTYPH i (GYYHKITIH IEUiHKH, TOMY ITOIIYK Ta JOCIIHKEHHS 3ac00iB 3 TEMaTONMPOTEKTOPHOIO

aKTHUBHICTIO € BaKIMBUM 3aBAaHHIM Cy‘IaCHO'l'

eKCIIEPUMEHTABHOT Ta KIIHIYHOT MeauiuHu [5].

CporoHi OJHHUM i3 JUKepell OAep KaHHs [IPEapaTiB 3 renaToNoOPOTEKTOPHOIO AI€I0 € IIKapChKi POCITUHH.
BoHu MaroTh psi nepeBar rnepe CMHHTeTHYHIMH, TOMY IO TIOPiBHSTHO JIETKO MEPEHOCATHCS OPraHi3MoM,
HE BHUKJIMKAIOTH ICTOTHUX IMOOIYHWX e(eKTIiB HaBiTh NMPH TPUBAJIOMY iX 3acTtocyBaHHi. KpiMm ToTO,
JiKyBaHHS POCIMHHUMH 3ac00aMH € OUbII AOCTYINHHM, 1[0 Ma€ Ba)KJIMBE 3HAYCHHS MPHU XPOHIUYHUX

3aXBOPHOBAHHSIX.

Xawmepiii By3pkomuctuii (Chamerion angustifolium L.) pocnuna pony IBan-vaii (Chamerion),
3TaBHA BUKOPHUCTOBYETHCSA Y HAPOIHIN MEIUIIMHI IS JIIKyBaHHS MITPEeHi, TOJIOBHOTO 00JII0, 0€3COHHS,

aHeMii, BUPa3KOBOI

XBOpoOM TMUIyHKAa Ta JBaHAIIATUIIAION

KHIIKH, TacTPUTy, KOJITYy, SK

MPOTUITYXJIMHHUH 1 )KOBYOTIHHUH 3aci0; 30BHIIIHBO — JUIS JIIKYBaHHS Ta MIBUAIIOTO 3arOFOBAHHS pPaH Ta
omikiB [7]. 3 ormagy Ha Te, mo giodimizoBaHmii exkcrtpakT 3 TpaBu xamepito (JIETX) wmicturhb

3arajpbHOBIZIOMI 32 AHTUOKCHUAAHTHUMU

BJIaCTHBOCTAMH

¢benonpHi  cronyku  ((raBoHOINH,

T1IPOKCUKOPHYHI KUCIOTH, AyOUIIbHI peuoBuHH) [9], moUinbHUM OyJI0 TOCTIAUTH TeNaTONPOTEKTOPHY

aKTHBHICTB JaHOTO 3aC00Yy.

MeTo1o poboTu Oyio BuBUHTH Kopuryrounii BiutnB JIETX Ha MikpockomiuHy OyI0BY MapeHXiMHU
MEeYiHKM Ta TOPIBHATH HOro e(ekTUBHICTH i3 Hi€ro pedepeHc-npenapary «CuiibiHiHY» 3a yMOB
EKCIIEPUMEHTAIBHOTO TOKCHYHOTO YPA)KEHHS TIEHiHKH.
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