interviewed person. The advantage of the tests for enterobiosis by Ryabinovich
method and its availability is important since the method is safe and non-invasive.
Reliability is important for the timely detection and prevention of the spread of the
disease. According to studies by Mare Remm and Kalle Remm efficiency was noted
to change with a single testing of groups of people by 20.4%, with a two-fold testing
by 27.4% and with a three-time by 29.1% [4]. Cho and Kang calculated an increase
of 11.6-20.8% with a three-time testing as compared to a single examination [5].

CONCLUSIONS

In this paper, the requirements of sanitary rules and norms SanPiN 3.3686-21
are considered. «Sanitary and epidemiological requirements for the prevention of
infectious diseases». These norms operate in the Russian Federation. Based on the
survey result received, as well as on research in this area the following conclusion
can be made. The effectiveness of Rabinovich method increases with each additional
testing. Taking into account the requirements of SanPin. - a single test for the purpose
of prevention for visiting children's institutions, swimming pools, sanatoriums is not
sufficient for a categorical conclusion about the absence of invasions in the person
examined. Therefore, we offer either to state the need in a three-time test for
preventive purposes or to abolish this kind of test for preventive purposes at all.
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AHHOTAIUA

BBenenue. I'mnepnpoaykimus NO u3 L-apruamHa MOXKET MPUBECTH K M3MEHEHUIO
AKTUBHOCTU OEJIKOB MyTEM HM30BITOYHOTO S-HUTPO3WIMPOBAaHUA. TakuMm o0pazom,
CO3JIAIOTCSL  yCJOBHUSL JUIsi B3aMMHOIO BIIMSIHUS KoJinuecTBa L-apruHuHa Ha
KOJIMYECTBO TPAHCKPHUMIIIMOHHOTO (haKTopa, WHAYIHPYEMOTO THIOKCHEH. MuIieHun
(dakTOpa TPAHCKPUIIIIMK BEChbMa pPa3HOOOPAa3HbI M CPEAM HUX €CTh (PEPMEHTHI
ydacTBylIIMe B MeTabonusme L-apruHmHa — apruHUHOCYKIMHATCHUHTETa3a, |
nporeosnze O0enkoB — karerncud D. Leab ucciienoBanus - yCTaHOBUTH BiusiHue L-
apriHMHA Ha aKTUBHOCTH KaTercuHa D B TkaHsX snuauaumuca kpbic. MaTtepuaJbl
U MeTOoJbl. DKCIEpUMEHT MNpPOBENEH Ha caMmilax Kpbic cTOok Wistar: »KUBOTHBIE,
nosyuaBimme B TeueHue 10 muedt mubekuuu L-aprununa 500 Mr/kr maccel Tena
AKHUBOTHOTO (N=8), U >KUBOTHBIC KOHTPOJBHOU Tpymmbl, noiayyasiue 0,9% pactBop
NaCl (n=8). JlaboparopHble HCCIICIOBaHMS BKIIIOYAIHM OIpPEACICHUE AKTHUBHOCTH
katerncuHa D u xommuectBa HIF1a. Ctatuctrueckuii aHain3 MpoBOAMIIMA C TTOMOIIBIO
kpurepueB MaHHa-YuTHM M CHOUpMEHa, pPacCYUTAHHBIE IMPOTPAMMHBIM ITAKETOM
StatSoft STATISTICA 12. Pe3yantarsl. llpumeHenune L-apruHuHa npUBOAHT K
JIOCTOBEPHOMY TOBBIIICHUIO B XBOCTE OJIUJUJMMKCA aKTUBHOCTH KaterncuHa D
(axcnepuMmeHTanbHasg rpynna — 824,9 u 764,3 — rpynma KOHTPOJs) U KOJIUYECTBA
HIFla (4,1 u 3,1 coorBercTtBeHHO). OOcyxkneHue. Kak u ObuIO mpenckaszaHo,
npumeHenue L-aprunuHa npuBoauT K mnosbimeHuto HIFlo. Breicokas crenens
koppesinuu konndectBa HIF1o u aktuBHOCTH KaTericuHa D B XxBocTe snuauanMuca
OOBSCHSIET TIOBBIIIEHUWE TMIOCIEIHETO B HAIlEd OSKCIEPUMEHTAIBHOW MOJIEIH.
BoiBojabI. L-apruHuH TOCTOBEPHO CIIOCOOCH yBEIMUYMBATh aKTUBHOCTH KaTericuHa D
B KJIETKaX SIMUIUIMMUCA OrocpeaoBaHo ¢ konudectBoMm HIF1a.

KuarwueBble cioBa: L-aprunun, karencun D, HIF1a, stmauaumuc.

INFLUENCE OF L-ARGININE ON CHANGES IN CATHEPSIN D
ACTIVITY IN RAT EPIDIDIMIS TISSUES

Denis O. Melnikov!, Vladislav S. Kramskoy?, Yuliya A. Marsyanova®, Valentina I.
Zvyagina’

4Ryazan State Medical University, Ryazan, Russian Federation
'melnikovdenis200219@gmail.com

Abstract

Introduction. Hyperproduction of NO from L-arginine can lead to a change in the
activity of proteins through excessive S-nitrosylation. Thus, conditions are created for
the mutual influence of the amount of L-arginine on the amount of the transcription
factor induced by hypoxia. Transcription factor targets are very diverse and among
them there are enzymes involved in the metabolism of L-arginine - argininosuccinate
synthetase, and protein proteolysis — cathepsin D. The aim of the study — to establish
the effect of L-arginine on the activity of cathepsin D in rat epididymis tissues.
Materials and methods. The experiment was carried out on male Wistar rats:
animals that received injections of L-arginine 500 mg/kg body weight of the animal
for 10 days (n=8), and animals of the control group that received 0.9% NaCl solution
(n=8). Laboratory studies included determining the activity of cathepsin D and the
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amount of HIFla. Statistical analysis was performed using the Mann-Whitney and
Spearman tests calculated using the StatSoft STATISTICA 12 software package.
Results. The use of L-arginine leads to a significant increase in the activity of
cathepsin D in the tail of the epididymis (experimental group - 824.9 and 764.3 -
control group) and the amount of HIF1a (4.1 and 3.1, respectively). Discussion. As
predicted, the use of L-arginine leads to an increase in HIF1a. The high degree of
correlation between the amount of HIF1a and the activity of cathepsin D in the tail of
the epididymis explains the increase in the latter in our experimental model.
Conclusions. L-arginine is significantly able to increase the activity of cathepsin D in
epididymis cells mediated with the amount of HIF1a.

Keywords: L-arginine, cathepsin D, HIF1a, epididymis.

BBEJIEHUE

L-apruHuH — NpOTEMHOT€HHAss aMUHOKHUCIIOTA, IUPOKO paclpoCTpaHEHHAs B
MPUPOJIE W NPUMEHSAIONIAACS B KadyeCcTBE OMOJOTMYECKM aKTUBHBIX J00aBOK. B
KJIETKE apTrUHUH BBINOJHAET MHOXKECTBO (DYHKIIUN: KPOME y4acTHsl B CHHTE3€ OEJIKOB
M MOYEBUHBI, L-aprUHUH SBISETCS JIOHOPOM OKCHAa a30Ta B pEaKiuw,
KaTanu3upyemoii cuaTazoi okcuaa azota (NOS).

KonmuuectBo  apruHMHa B KIETKax  MOJJEpKUBaeTca  pepMeHTaMu
OpPHUTHMHOBOTO  IMKJa, B  YaCTHOCTH  APrUHUHOCYKIIMHATCUHTETA30M U
aprUHUHOCYKIIMHATIa30i. CHUHTE3 MepBOro (epMeHTa PEryIHpyeTcsl TUIIOKCHUEH
uaayiupyeMbeiM akropom (HIF) — cesi3siBanne HIF ¢ sHXaHCEpOM B MPOMOTOPHOIA
oonmactu JHK rena, xomupytomero GepMeHT, NPUBOAUT K 3aMEJICHUIO
TPAHCKPUIIIIMHU U KaK CJIEJICTBUE CHIKEHUIO dKcIpeccuu ¢pepmenTa [1].

Monomep HIF — HIFla — 4yBCTBUTENEH K COJEpk aHUIO Kuciopona. B
YCJIOBHSIX HOPMOKCHH OJjarojapsi TUAPOKCHJIMPOBAHUIO TMPOJUITHAPOKCUIA30M |
YOMKBUTUHHPOBAHUIO C TOMOIIBIO OIMyXoJieBoro Oeyka cymnpeccopa (on ['mmmens-
Jlunpay HIFla OweicTpo nmerpagupyetr B mpoteacome. Korma stomy Oenky ymaércs
n30exate nporeonusa, HIFla accomuupyercs c¢ HIF1P, nponukaer B sapo u
CIOCOOCTBYET U3MEHEHUIO IKCIIPECCUH TEHOB.

BeposTHbIMM  CIIeHApUsSIMM ~ COXPaHEHUsS  BBICOKOM  KOHIEHTpALUU
HIF 1 osBRstOTCS: TOBBIMICHUE €r0 S-HUTPO3WIMPOBAHUS C MTOMOIIBIO OKCHIa a30Ta
(1) [2], wu wHruOmpoBanme okcugoM aszora (1) mpomutrHapokcuassl,
CIOCOOCTBYIOIIECH Aerpaganuu gaHHoro ¢aktopa [3]. B cBsI3u ¢ 3TUM mpuMEeHEHHE
L-aprununa, kak ecrectBeHHoro jqoHopa NO MokeT oka3aTh CHJIBHOE BIUSHUE Ha
MeTaboJIM3M KIJIETKH, TMepeKiitouas MeTaboJu3M Ha aHa’pOOHBIM THUN JaXe B
YCJIOBUSAX HOPMOKCHH.

Karencun D — acnaprathas mpotea3za (K® 3.4.23.5), akTUBHOCTb KOTOPOWi
OmpeeseTcsl MPAKTUYECKH BO BCEX TKaHAX U KieTkax. OJHAKO €ro KOJIMYECTBO B
HOPME B pAa3JIUYHBIX OpraHax HE OJMHAKOBO. B My»KCKOW IIOJIOBOM CHUCTEME
KaTerncuH D mpeuMyliecTBEHHO JIOKAJIM30BaH U CHUHTE3UPYETCS B COMATHUUYECKUX
KJIETKAX SMYCK U MUAUAUMUCA, IPUYEM €ro KOJIMYECTBO YBEIUYMBACTCS HA MyTH OT
XBOCTa K TOJIOBKE TNpHAaTkKa sudka. DEepMEHT NPUCYTCTBYET Ha TOBEPXHOCTH
CIIEPMAaTO30UJIOB, OJTHAKO HE CHUHTE3UPYETCS UMM, U CKOpee IMOCTYIaeT B COCTaBe
MUKPOBE3UKYI (AmuauaumMocoM). CHHTE3UPYSCh JNUTETUATBLHBIMUA  KJIETKaMHU
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SOUANANMUANCA M aJcopOupysach Ha MeMOpaHe clepMmaTo3oujaa, kartencuH D
NPUHUMAET YYacTHE B CO3PEBAHMM MMOJIOBOM KIETKH, PEryjupysi OCIKOBBIM COCTaB
mia3MaTHueckod MeMOpanbl. CBsI3pIBasiCh € MPOCANlO3MHOM, YYacTBYeT B
dbopMupoBanun camo3uHa B, KOTOpelii akTUBUpYyeT apwicyibdarazy A,
BBIMIONHSAIONTYI0O  (yHKIMIO Moaudukatopa OCHOBHOTO  CYJIb(OTIMKOIUIINAA
MeMOpaHbl ~cHepMaro3onyia — cyibQoramakroswirnuiepomunuaa. [locnennuii
Y4acTBYET B aJre3Wd IOJIOBBIX KIETOK, YTO MOBBIIMIAET UX OIUJIOJOTBOPSIOIIYIO
cnocobHocTh. Karencun D moBwimaer aktuBHOCTh OenkoB VEGF (daktop pocra
SHAOTENHUSI COCYJIOB), YTO CIOCOOCTBYET Pa3KMKEHUIO CEMEHHOM >KHJIKOCTHU TOCIIEe
ASKYJISILIUU U, TEM CaMbIM, YJIy4IIaeT MOABUKHOCTh CIEPMATO30UI0B [4].

Heab wnccieqoBaHusi — yCTAaHOBUTH BIMsIHUE L-apruHMHA Ha aKTUBHOCTh
karerncuHa D B TKaHSX 3MUIUIUMUCA KPBIC.

MATEPHUAJIBI U METO/bI

HccnenoBanne wuMeeT (yHIaMEHTaNbHBIA Xxapaktep. B skcnepumente
y4yacTBOBaIM 16 mMojoBO3penbIX caMmioB Kpblc cTok Wistar maccoit 200-280 r,
KOTOPBIE COAEPKAINCh B CTaHAAPTHBIX YCIOBUSIX BHBapusi Ha 0aze Ps3sI' MY wuwm.
WN.II. IlaBnoBa. PaboTra C JXMBOTHBIMH OCYILIECTBISJIaCh B COOTBETCTBHHM C
ATUYECKMMU HOpMamu. JKMBOTHBIE ObUIM pa3fesieHbl Ha JABE TPYyHIbl 10 8 ocolel B
Kax10i1. JKMUBOTHBIM MEpBOM IPYIIbI BBOAWIM pAcTBOP L-apruHuHa OJIMH pa3 B JICHb
exeqHeBHO B TeyeHue 10 nueit u3 pacuéra 500 mr L-apruHuHa Ha KT Macchl Tena
KHUBOTHOTO. JKMBOTHBIE BTOpPOMl Ipynmbl (TpyIa KOHTPOJs) MO TOH K€ CXEeMe
nosyyasa 0,9% pactBop xsnopuaa Hatpus. B mociieHuil 1€Hb 3KCIEPUMEHTA KPBIC
HapKOTHU3UPOBAIN U 3a0HUpay TOJIOBKH U XBOCThI 000MX 3MHUIUAUMUCOB. Jlanee Bce
MaHUITYJISIUU IpoBoAWH Ipu Temueparype 4°C. Y13 roMOreHaToB TKaHEW BBIIEISAIN
0E€3MUTOXOHJIPHUANIBHYIO (PaKUUI0 LUTOIUIA3Mbl METOJIOM JU(epeHInanbHOro
neHTpuyrupoBanus. AKTUBHOCTh KaterncuHa D, B MKMOJIb THUPO3WHA/4*T Oenka
TKaHU, OmNpeAesuii c mnoMomplo cnekrpodgoromerpa CD-2000 (OO0 «OKb
Cnextp», Poccusi) mo morjuomeHu0 cBeTta NOpu  JajauHe BoJdHBI 280 HM
KHCJIOTOPACTBOPUMBIMH MPOAYKTAMH (PEPMEHTATUBHOTO THUAPOJIM3a T€MOroJI00MHA.
Conepxxanue HIFla, B Hr/mn Oenka, m3mepsuin ¢ nomoinpto Habopa MDA nns
onpejaeneHuss runokcuerd mHaynupyemoro dakropa y kpeic (Cloud-Clone Corp.,
CIIA) na N®d-ananmuzatope StatFax 3200 (Awareness Technology Inc., CIIIA).
Craructuueckyto oOpabOTKy JaHHBIX MPOBOAMIIM C MOMOIIbIO Mporpammel StatSoft
STATISTICA 12, ucnions3yst Hemapamerpudeckuii U-kputepuiit ManHa-YUTHH IS
OLICHKM CTaTUCTUYECKON 3HAYUMOCTH W [-kputepuil CnvpMeHa Uil yCTaHOBJICHUS
KOPPEJSIMOHHONW B3aMMOCBS3U MEXKJY NOKA3aTeJsIMA. Y POBEHb Pa3Inyui CUUTAIIU
CTaTUCTUYECKHU JOCTOBEPHBIM NP BeposiTHOCTH omnoku p<0,05.

PE3YJIBTATDBI

B kaynanbHOM oTaene SMuAuAUMUCA HAOII0IaeTCsl CTAaTUCTUYECKH 3HaYMMOe
MOBBIIIIEHNE KaK aKTUBHOCTH KartericuHa D, Tak u konumdectBa HIF 1o (TaGmuma 1).

Taoauna 1
Pe3yabTaThl J1A00PATOPHOI0 UCCJIEIOBAHUS TKAHEH INMUANTUMNICA KPbIC
3HayeHue
TKaHb MNokasatenb Fpynna KoHTpoAnA
L-apruHuHa
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A

KTMBHOCTb 742,4 [699,2;965,2] 783,2 [717,6;887,5]
fonoBKa KatencuHa D
aINMMaAnagnmmnca KonunuecTtso . .

HIFle 2,7 [2,3; 3,1] 3,2[2,4; 3,3]
A

KTMBHOCTS | 954.91492,0:975,6]* 1 | 764,3 [547,6;857,2]
XBOCT KatencuHa D
aINMManagnmmnca KO/IHMI‘I-:IiZTBO 4’1 [3’9’_ 4'7]* ,]\ 3’1 [2’7; 3'9]

Ilpumeuanue: Ooanuvie npeocmasnensvt 6 eude Me [Q1; Q3]; * — yposens
snauumocmu  p<0,05 npu  cpasuwenuu - IKCNEPUMEHMATbHOU  2PYNNbL  C
coomeemcmeyiowen cpynnou KOHmpoaa, | — HanpasieHue uzMeHeHus NnoKka3amelis
(nosvluierue)

KoppensamuonHast CBsi3b MEXIy AaKTUBHOCTHIO (EpPMEHTAa W KOJIUYECTBOM
(dakTopa TpaHCcKpuniuu B rojoBke snuauaumuca r=0,55 (p=0,03), a B XBocTe
snuauaumuca r=0,74 (p=0,001).

OBCYXKIEHHUE

OOBSICHUTh TOJIyYCHHBIE pE3yJbTaThl MOMXHO TE€M, YTO IOBBIIICHHAS
KoHLleHTparusi L-aprununa crabunmsupyer HIFla, ctumynupys oOpa3oBanHue
Oonpiero konmumyectBa okcuaa azota (ll), ygacTByromiero B S-HUTPO3UIMPOBAHUU
HIFlo u wHrHOupoBaHUW MPONMITHIAPOKCUIIA3bl. JlaHHBIH (akTop peryaupyer
TPAHCKPUMIMIO psga OEJKOB, OJHUM W3 KOTOpBIX fABIseTCA KartencuH D.
KoppenstinonHasi ¢Bsizb MEXIy aKTUBHOCTHIO KaTercuHa D u xommuectBom HIF1la
SBJISICTCS 3aMETHOM B T'OJIOBKaX M BBICOKOM B XBOCTE. JTO IMOATBEPKAAET UICIO O
OTIOCPE/IOBAHUU TOBBIIICHUSI aKTUBHOCTU ()epMEHTA MyTEM H3MEHEHUS DKCIPECCUU
ero reHa (akTopoM TpaHCKpunuuu. VIMEHHO TO3TOMY B TpyImie, MOoJydaBIiei
apruHuH, akTuBHOCTH KaTencuHa D u HIF 1o yBennyeHsi.

[ToBblllieHHEe AKTUBHOCTH KaTericuHa D B XBocTe »nuauanMUCa MOXKET
MOJIOKHUTENBHO OTPa3UThCsl Ha paboTe MYKCKOW TOJIOBOM cucteMbl. H3BecTHBI
JUTEpATypHBIC TAHHBIE O TOM, YTO O0Jiee BhICOKAasi aKTUBHOCTH KarericuHa D cBs3ana
C TIOBBIINICHHON IIJIOJIOBUTOCTBIO Yy OBIKOB [5]. YBennueHHe aKTHUBHOCTH TaKKe
MOKET CMOCOOCTBOBaTh W30aBICHUIO TKaHEH HSHUAUAMMECA OT TMOBPEXKIEHHBIX
cnepmaTto3onsioB [6]. OnpenenéHHO, BOMPOC O KOHKPETHBIX HM3MEHEHUSX PadOThI
TKaHEH SMUIUIMMUCA MPY YBEJIMUYCHUH WM YMEHBIICHUU aKTUBHOCTHU KaTerncuHa D
OCTa€TCs HE 10 KOHIIA U3YUYECHHBIM.

Takke OCTaércs OTKPBITBIM BOIPOC O TKaHECTHEeU(UUHOCTH OTBETAa Ha
MOJy4YEHNUE JKUBOTHBIMH L-apruHuHa. MOXHO MpEANOJIOKUTh, YTO PETYJISIUA
crabunpHocTd HIFlo B ronoBke smuauaumuca uAET Oosee CIOKHBIM MYyTEM U
JIOCTATOYHOE KUCIOPOHOE CHA0KEHUE ITOM YaCTH MPUAATKA SIMYKa 10 CPABHEHUIO C
XBOCTOM  DJIHUAWAUMUCA  BHOCUT  CYIIECTBEHHBIM  BKJIQJ B  COXPAHEHUE
MeTa00JIMYECKOTro paBHOBECHs. UyBCTBUTENbHBIN K YPOBHIO KUCIOpOAa KayJalbHbIN
OTIIeTT B ATUX YCJIOBHSIX OKa3ajcs HECIMOCOOHBIM KOHTpOIMpoBaTh ypoBeHb HIF1la
NyTEM THUAPOKCUIMPOBAHUSA, YTO W TMOCIYXWJIO MPUYMHOU OIHUCHIBAEMBIX

U3MEHEHUH.
BbIBO/IbI
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Ha3naueHnne XMBOTHBIM L-apruHuHa NpuBOIUT K JTOCTOBEPHOMY ITOBBIIICHHUIO
HIFlo 1 yBenuueHHto akTMBHOCTh KaTerncuHa D B kieTkax kayaalbHOro otnena
snuauauMuca. TkaHecnenupUIHbIA OTBET U3MEHEHUS aKTMBHOCTH KaTercuHa D Ha
noiyyeHue L-apruHuHa MOXeT ObITh OOYCIOBIEH pa3IMYHbIMH MEXaHU3MaMHU
perynsuuun aktuBHoctd HIF 1o B rosoBKe M XBOCTE SN AMMUcaA.
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