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9KCIIEPMMEHTAJIbHOE MCCITEJOBAHME

FO.T. Ilykanos, A.B. Macntokos, B.H. Tenenxos, E.B. Jly6sizuna, A.IO. Llyxanos
DedepanvHoe eocydapcmeeHHoe Or00xemHoe 06pazosamenvHoe yupesioerue svicuiezo 06pazosanus «OmcKuli 20cy0apcmeeHHblll
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Konmaxm: ITyxanos Anmon IOpvesuy, autt@mail.ru

Annomauus:

Beeoenue. Bapuxouene duaznocmupyiom y Kax002o cedbmozo noopocmia cmapuie 15 siem, a 6 cosokynHocmu um cmpadaem 0o 15% ecex mysxcuun. Céssv 6a-
puKoene ¢ My#cKum becnioduem Mano usyvend, 00HAKO HAPYUIeHUS NOKA3aMeneti CHepMozpammbl y OECHTIOOHbIX MYHHUH C 6aPUKOLeTe MOZY T 6aPLUPOBAb
0m HOPMO300CHepMuL 00 HOHOTI A300cHepMuLL. Dmo onpedensern aKmyanbHOCMb 0abHeliuie20 U3y HeHUS U CO30aHUS SKCNePUMeHMATbHbIX MoOerieli 0AHHO20
300071e6aHUS HA HUBOMHDIX C UETIbH0 U3YHEeHUS MEXAHUSMA €20 603HUKHOBEHUS, NAMOPUIUOTOZUL ACCOUUUPOBAHHBIX C HUM COCHOSHULL, 4 MaKHe PeuteHts 60-
npoca nPoPUNAKIMUKY U JIeHeHU.

Lenv uccnedosanust: cosdariie Modenu crmoiikozo 8apuxoyese y 1a60pamopHoz0 HUBOMHO20 8 XPOHUHECKOM IKCHepUMeHHme.

Mamepuanvt u memoovt. B xpoHureckom sKchepumerme Ucnonv3osano 20 KponuKos-cami08, paHoOMU3UposanHvlx 6 2 epynnul: epynna I (epynna xonm-
pons, n=10) - wusommvie, MoOenb BapuKouese, CO30AHHAL NOCPeOCINEBOM CYHeHUS Npoceema n1e6oti noueuHotl 6eHvl Ha 1/2-2/3 ucxo0Ho20 Ouamempa.
Ipynna II (n=10) - modenv 6apurouesne, CO30AHHAT NYMeM CYHEeHUS NPOCceema n1e60ti noueHoli 6eHvl HA 1/2-2/3 Ucx00H020 duamempa u execymounozo
6/m 86edenust conadomponuna 300 ed/xe maccor mena u 0,2 mn 1%-20 pacmeopa npozecmepoHd, HA4UHAS ¢ NEPBLIX NPeOONEPAUUOHHbIX Cymok. IIpodon-
HUMENLHOCD KyPCa MeOUKaMeHmo3Hozo 6030eticmeus cocmasnsna 10 cymoxk. Kpumepuem co3danus moOenu eapuxoyesie CHUMAany peeucmpayuio npu
OyNIeKCHOM AHZUOCKAHUPOBAHUU YBeuteHls OUAMempa 6eH CeMeHH020 KAHAMUKA 6 2 pa3a om UCX00HO020/cam Ppaxm ux eu3yanusayuu/peeucmpayus
DPeproKCHOIL 80NIHL KPOBU OnumenvHocmvio 6osiee 1 cex.

Pesynvmamut. Bo écex cryuasax K 14 cymxam y KponuKos 6viA6/AMU PACUIUPEHHbLE CeMeHHDble BeHbl U N0 HUM pezucmpuposanu pedmiokc. MakcumanvHoe pac-
wupenue e 3apezucmpuposaro 6o 2 epynne cnycms 30 cymox (00 2,1 mm), 6 mo epems Kaxk 6 nepsoii epynne y 2 ocobeii, no 0anHviM x000nnnepoepaPuu
HANPOMUB, nepecmant onpedensmvcs pacuiuperue sen u pegpmiokc. Obuias mendenuyus sgdexma saxpenniaemcs Ha 8 Hedesie HAOTIOOEHUS: NPU COXPAHTIOUEMCS
pacuiuperiu 8eH U HATUMUL PedIoKCa 60 61MOPOLL 2Pynte OMMe1aemcs 8036paLeHIE OUAMEMPA CEMEHHDIX 6eH K UX UCXOOHOMY Ouamempy 6 epynne KOHMporsa
(v 7 ocobeti ouamemp eeH He onpedensemcs, u y écex 10 HusomHuvix He pecucrpupyemcs 6eHosHolil pedpmoxc). Ha 12 u 24 nedensx skcnepumenma y 6cex xu-
B0MHDBIX 2Py NHbL KOHMPOJIA KPOBOMOK KOMNEHCUPOBATICH, U UMepeHie OUaMempa ceMerHblx 6eH U PeeUucmpanus pedriokca 6HO6b CAL HeOOCYnHbL, 6 1O
8peMs KaK 60 6Mopoti epynne sddexm 6030elicrneus 20HAO0MPONUHA U NPOLECINEPOHA NOOTNBEPIHOACTNCT OMHOCUMENLHO YCNOUMUBLIMU YUPPAMU USMEPEHUS
ouamempa 6eH U HATUUUEM 6eHO03H020 pedmiokca 6 10 cnyuasx.

Bui600vt. IIpeonazaemas modenv ddexmusHa u moxem Obimp UCNONB30BAHA 8 XPOHUHECKOM IKCHepUMeHe 00 6 Mecaues u Ooriee 018 U3YHeHUS 6IUAHUS 6e-
HO3H020 HOTHOKPOBUS CEMEHHDIX BeH HA BO3HUKHOBEHUE U IMeHeHUe NAMON0ZUHECKUX NPOLUeccos 6 cemeHHuke. Kpome moeo, 603modncHo usyuenie sddexmusHocmu
NOMEHUUATLHDIX TIe4e0HbLX 8030eiCBULl KaK HA CAMO 8apuKouene, MAK U HA NAMOTIo2U1ecKUe NPOUECChl, NpomeKaouie Ha e2o oHe U 8 CB3U C HUM.

Kniouyesble cnoBa: sapukouyersne; Modenb sapuKouene; HusomHole; KPOAUKU-CAMUDL; 666?1/100”6; XpOHH'tECKLHZ IKCnepumMenm.

AnAa umtupoBanua: Lyxanos [0.T., Macnioxose A.B., Tenerxos B.H., /Iy6sizuna E.B., Llykanos A.JO. Cnoco6 cosdanus modenu éapuxouene 6
XpOHUUECKOM SKCnepumenme. IKCNepUMeHmanvHas u Knunuveckas yponoaus 2024;17(3):15-22; https://doi.org/10.29188/2222-8543-2024-17-3-15-22
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Method for oreating  varicocele model in a chronic experiment

EXPERIMENTAL STUDY

Yu.T. Tsukanov, A.V. Maslyukov, V.N. Telenkov, E.V. Lubyagina, A.Yu. Tsukanov
Omsk State Medical University of the Ministry of Health of the Russian Federation; 12, Lenin St., Omsk, 644099, Russia

Contacts: Anton Y. Tsukanov, autt@mail.ru

Summary:

Introduction. Varicocele is diagnosed in every seventh teenager over 15 years of age, and in total up to 15% of all men suffer. The connection between varicocele
and male infertility has been poorly studied, however, spermogram abnormalities in infertile men with varicocele can vary from normozoospermia to complete
azoospermia. This determines the relevance of further study and creation of experimental animal models of this disease in order to study the mechanism of its
occurrence, the pathophysiology of the conditions associated with it, as well as addressing the issue of prevention and treatment.

Purpose of the study: to create a model of persistent varicocele in a laboratory animal in a chronic experiment.

Materials and methods. In a chronic experiment, 20 male rabbits were used, randomized into 2 groups: group 1 (control group, n=10) — animals in which a
varicocele model was created by narrowing the lumen of the left renal vein by 1/2-2/3 of the original diameter. Group 2 (n=10) — modeling of varicocele by nar-
rowing the lumen of the left renal vein by 1/2-2/3 of the original diameter and daily intramuscular injection of gonadotropin 300 units/kg body weight and 0,2
ml of 1% progesterone solution, starting from the first preoperative day. The duration of the course of drug treatment was 10 days. The criterion for creating a
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varicocele model was considered to be registration during duplex angioscanning of an increase in the diameter of the veins of the spermatic cord by 2 times
from the original/the very fact of their visualization/registration of a reflux wave of blood lasting more than 1 second.

Results. In all cases, by the 14th day, dilated spermatic veins were detected in rabbits and reflux was recorded from them. The maximum dilation of the veins
was recorded in group 2 after 30 days (up to 2,1 mm), while in the first group, in 2 individuals, according to Doppler echo data, on the contrary, dilation of the
veins and reflux were no longer detectable. The general trend of the effect is consolidated at the 8th week of observation - with continued dilation of the veins
and the presence of reflux in the second group, the diameter of the spermatic veins returns to their original diameter in the control group — in 7 individuals the
diameter of the veins is not determined, and in all 10 animals venous reflux is not recorded. At 12 and 24 weeks of the experiment, in all animals of the control
group (group 1), the blood flow was compensated and measurement of the diameter of the spermatic veins and registration of reflux again became unavailable,
while in the second group the effect of gonadotropin and progesterone is confirmed by relatively stable figures for measuring the diameter of the veins and the
presence venous reflux in 10 cases.

Conclusions. The proposed model is effective and can be used in a chronic experiment for up to 6 months or more to study the influence of venous congestion
of the spermatic veins on the occurrence and course of pathological processes in the testis. And also to study the effectiveness of potential therapeutic effects both

on the varicocele itself and on the pathological processes occurring against its background and in connection with it.

Key words: varicocele; varicocele model; animals; male rabbits; infertility; chronic experiment.

For citation: Tsukanov Yu.T,, Maslyukov A.V., Telenkov V.N., Lubyagina E.V., Tsukanov A.Yu. Method for creating a varicocele model in a chronic
experiment. Experimental and Clinical Urology 2024;17(3):15-22; https://doi.org/10.29188/2222-8543-2024-17-3-15-22

BBEOAEHUE

Bapukorjene npepcrapisieT co60il BApUKO3HOE pac-
LM PeHMe Y U3BUTOCTD BeH IPO3[eBUIHOTO CIUIeTeHNA, CO-
IIPOBOXK/IAfOlIeeCa MHTePMUTTUPYIOLIVIM VIV IepMaHeHT-
HBIM BEeHO3HBIM pedrmiokcoM [1-3]. CornmacHO JaHHBIM MU-
POBOJT CTaTUCTUKY, BapUKOILe/ie [UaTHOCTUPYIOT y KaX-
IOTO CeIbMOTO IOAPOCTKA cTapuie 15 jieT, a B COBOKYII-
HOCTMI MM CTpajaer 1o 15% Bcex My>xuuH [4, 5]. Tons nmep-
BUYHOTO OECIIONS B CBSI3U C BAPUKOLleTIe JOCTUraeT 35%,
a st BTopuaHoro 6ecrmopus — 70-81% [3, 6-9]. B HacTos-
Ilee BpeMs yCTpaHeHlUe BapUKolie/le ABIAETCA OJHUM U3
IIePBBIX LIATOB B JIe4eHMUM OecIutofus y My>K4uH [10-12].
Ha ¢opmupoBaHue marocmepMmuy OKasbplBalOT BIMSAHUE
TaKue IaToreHeTdeckme (pakTopbl, KaK TUIIOKCHUS, TOKaIb-
Has TUIepPTepMIA, OKCUIATUBHBIN CTpecc, TOPMOHAJIbHASA
BUCHYHKIUA ANYEK, 4YTO IIPUBOAUT K IIPOrpeccUpyIoIeMy
MIOPaXKEHNIO CIIEPMAaTOTeHHOTO SINUTENNA M CHIDKEHUIO
My>KCKoit pepTunbHOCTH [4, 13, 14].

Hapyurenusa mnokasaTesneil ciepMorpaMMbl y Oec-
IIJIOJJHBIX MY>KYMH C BapUKoOIleJie MOTYT BapbMpOBaTh OT
HOPMO300CIepMNIH 0 MOMHOM azoocniepmuu [15]. Viccne-
NOBaHUAMM JOKa3aHo, YTO okcupaTusHpli crpecc (OC) u
CONpsDKeHHasl C HUM YCUIEHHas BBIPabOTKAa aKTMBHBIX
dopm xucnopoga (ADPK) ABnA0TCA KIIOYEBBIMU IIaTOTe-
HeTUYeCKMMU (PaKTOpaMMU MOBPEXIeHUA CIIePMaTOTEH-
HOTO 3MINTE/Ns ANYeK pyu Bapukouene [4, 13-17]. Ipyrue
(dbyHaMeHTaTIbHbIE UCCIEJOBAHNUSA JEMOHCTPUPYIOT, 4TO Y
45% My>X4YMH ¢ KJIMHUYECKM BBISBIIEHHBIM (IIanbInupye-
MBIM) BapMKOIleJIe HeT yXyIIIeHN s IapaMeTPOB 9SAKYIIATA,
a 80% My>XYUH C BapUKoOIie/e ABIAITCA QepTUTbHBIMU
[1, 10, 11, 18]. Takum 06pasoM, HECMOTPsI Ha IPOTrpecc B
U3y4YeHUN BapUKOIie/ie, OCTAIOTCA TPYAHOCTY TOHNMaHUA
CBsA3M 3a00/I€BAHNS C PUCKOM Pas3BUTHUA Gecriofus. DT
ompepesnsgeT aKTyaJIbHOCTD 1a/IbHEIIeTr0 U3yYeHUs I CO3-
IaHUA 9KCIepUMEeHTaIbHBIX MOJe/Iell JaHHOTro 3aboieBa-
HMSA Ha XXMBOTHBIX C I[e/IbI0 M3Y4YeHMA MeXaHM3Ma ero
BO3HUKHOBEHUs, TATO(PU3MOTOT Y aCCOLUNPOBAHHBIX C

HUM COCTOSIHUIL, a TaK)Ke pellleHNs Bompoca npoduiak-
TUKU U JIEYEHUH.

Cy1ecTByeT HeCKO/IBKO CIIOCOOOB CO3aHUs MOJIe/IN
BapuKollese y 1ab0paTOpPHBIX XMBOTHBIX (KpbICa, KPO-
MMK). AGCOMIOTHOE GOBIIMHCTBO METOIOB OCHOBAHO Ha
CY>KeHUM IIPOCBETa JIeBOJ II0OYE€YHOI BEHbI INTATy POl Ha
1/2-2/3 ot ucxogHoro nuametpa [19-23]. VimeeTcs Tak xe
MOAMPUIMPOBAHHBII OIMBIT MUKPOXUPYPIUIECKOTO IUTH-
POBaHMsI TOHAJHBIX BEH Y MeCTA BIAIeHNsI B OO0 TOA-
B3[IOLIHYI0 BEHY B COYETAHMM C YaCTUYHOI OKK/IIO3MeNl
JIEBOJI IIOYEYHOI BEHBI [22, 24].

VI3BeCTHO HeCTPYKTMBHOE HEICTBYME 3CTPOreHa I
IpOrecTepoOHa Ha BEHO3HYIO CTEHKY ITOCPECTBOM paspy-
LIE€HUA KOJIIATEHOBBIX U 3/1aCTUYECKUX BONOKOH, BbI3bI-
Balolllee BApMKO3HOe pacuinpenne BeH. Takxe Heo6Xoxu-
MO IIOMHHUTB O CTPYKTYPHBIX OCOOEHHOCTSX CaMOIl BEHO3-
HOJI CTeHKU IIpyU Bapukolene. [laHHBle HapyLIeHNA pac-
CMaTpMBAWTCSI KaK YaCTHOe IPOsIBIeHNE CUCTEMHOI!
HEe[OCTaTOYHOCTY COENMHUTEbHON TKAaHN IPU CUHPOME
pucnnasuu coepuuutenbuon Tkanu (JICT). HemonmHoleH-
HOCTb ME3€HXUMAJIbHBIX CTPYKTYpP B paMKaX CUHApPOMa
JCT npu Bapukoriene, Kak 1 Ipu gpyrux popmax Bapu-
KO3a, BBICTYNIaeT B KauyeCTBE CUCTEMHOTO IIPUYMHHOTO
daxropa [6, 23, 25, 26].

Llenv uccnedosanust — CosgaHme MOJEIN CTOMKOTO Ba-
puKolene y 1abopaTOPHBIX KMBOTHBIX B XPOHUYIECKOM
9KCIIEpUMEHTE.

MATEPUAIbI U METOAbI

Ananus numepamypHvix 0aHHBIX 00 SKCHEPUMEHMATVHBIX
MOO0enAx eapuxouene

IIpoananusupoBaHbl JaHHbIE HAYYHBIX cTaTel ¢ 2000
o 2023 rop, ony6nuKkoBaHHBIE B 6a3e faHHBIX PubMed n
97IEKTPOHHOI Hay4HO! Oubnmorexn elibrary, rmaBHBIM
KJIIOUEBBIM CJIOBOM SIBJISJIOCH «BapUKOILeJIe», HOMOMHM-
Te/IbHbIE KITI0UEBbIE C/TOBA: «KMBOTHBIE», «<MOJIE/Tb BAPUKO-
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nene», «XPOHI/ILICCKI/IIZ SKCIIEPMMEHT» — MCIIOIb30BAINCh
VICKJTIOUVITENIPHO /1A OTPAHNYECHNA ITOVCKa Hy6]I]/IK31H/I]7[.
Boiiu BKIIOYEHBI TOTBKO OpUTMHA/IbHbIE NICCIIENOBAHNA HA
JKMBOTHBIX.

3xcnepumeumanbua;l Hacmo

IIpoBenmen XpoHMYeCKMI 9KCIIEPYMEHT Ha 20 KpO/IMKax-
camuax nopopbl Cepsiit BenmukaH (Oryctolagus cuniculus)
B Bo3zpacrTe 1,5 mecanes. CpegHMI BEC >KMBOTHOTO COCTa-
Buna 1,8+0,2 k. K BA3Ke )XMBOTHBIE He JOMYCKaNNCh. DKC-
IePUMEHT IPOBOAUIN B COOTBETCTBUU C «EBpoImeiickon
KOHBEHIMEN II0 3aljiTe IO3BOHOYHBIX >XMBOTHBIX, MC-
II0/Tb3YEMBIX [I/IA 9KCIIEPVMEHTA/IbHBIX U IPYTUX HaYIHBIX
esneri». OKCIepUMeHT BBIITONHAIY Ha 6aze Kadeapbl aHa-
TOMMM, TUCTONOTUY, PU3NOIOTUM ¥ MTATONOTUIECKOI aHa-
ToMuu ¢GakyabTeTa BeTepUHApHO MeguuuHbl OMCKOTro
TOCYapCTBEHHOTO arpapHOro YHUBEPCUTETA.

BceM »XMBOTHBIM IIPU yIbTPAa3BYKOBOM IYIIEKCHOM
AHTMOCKAHMPOBAHMUY BU3yanU3NPOBaIN BEHBI CEMEHHOTO
kaHaTuka. Jlajee >KMBOTHBIe OBUIM pasfeleHbl Ha 2
TPYIIIBL: B IepPBYI0 Ipynmy (Ipymniy KOHTposis) Bouum 10
KPOJ/IMKOB, MOJle/Ib BapMKOlle/ie Yy KOTOPBIX CO3/laBanach
IOCPEACTBOM CY>K€HUA IPOCBETA JIEBOJ ITOYEYHONM BEHDI
Ha 1/2-2/3 ucxopguoro guamerpa. Ipyrum 10 maboparop-
HBIM XKMBOTHBIM (BTOpas IpyIIa) 3a CYTKU JO Ollepanuu
BBOJ VI IIapeHTepanbHO ToHafgoTponuH 300 efl/Kr Macchl
tena u 0,2 Mn 1%-ro pactsopa nporecrepona. Haumnas c
IIepPBBIX Ipe/loNePaLIOHHBIX CYTOK, IIPOJO/IKUTENLHOCTD
Kypca MeNMKaMEHTO3HOIO BO3JENCTBUA cocTaBiAna 10
cyTok. Ha cnepyromue cyTKy OCyIeCTBIIANM CY>KEHME IIPO-
CBeTa JIeBOV MOYeYHO BeHbl Ha 1/2-2/3 ucxomHoro maua-
Metpa [23].

JKuBOTHBIX onepupoBanu noj o6mwum 06e36onmnBa-
HIEM C IPMIMEeHeHMeM Ipenaparos 3omeTus B fose 0,25/kr
n Pomerap B mose 0,25/kr. JlanapoTOMMIO BBINOTHANIN
JIeBBIM OOKOBBIM JOCTYIOM. IleT/Ii TOHKOJ KMIIKY OTBO-
IVUIY BEHTPa/JIbHO. B 3a0pIOMINMHHOIN KIeT4yaTKe Iajbla-
TOPHO HaXOJWUIMU JIEBYI0O MOYKy. B cBA3M c TeM, 4TO ¥y
KPOJIMKa MOABVKHOCTD IMMOYKM COCTABIIAET 6-8 cM, Mocef -
HIOI0 MaHyalIbHO PUKCUPOBAJ accUCTeHT. [TpoBopgumm auc-
CEeKIMIO COCY[MCTOM HOXXKM IIOYKM OT €e BOpOT Ha
MPOTSKEHUHN [0 BIIAJEHNA B HYDKHIOK ITONTYIO BeHy. [Inmnua
II0OYE€YHOI BE€HBI B CPeJHEM COCTaBjIANA 5,5-6,5CM, a gna-
MeTp — 3 MM (puc. 1). Cnegyoiym sTarioM 6bII0 HaJIOXKe-
HHUE CYXXUBAIOIIEN IIPOCBET JIEBONM IIOYEYHON BEHDI
JIMTATyphl JUCTanbHee (OTHOCUTEIbHO KPOBOTOKA) MeCTa
BIIa/IeHM JIEBOI BHYTPEHHell CEMeHHOII BeHBI (puc. 2).

s xkoHTpoOnA 3a GopMMUpPOBaHMEM BapMKoOILe/le 10
BMeELIATEeNbCTBA, Ha 14-¢, 30-e CyTKu, a Tak>Ke Ha 8, 12 n 24
HeJleNIAX BBIMOHANN yIbTPa3ByKOBOE MCCAefOBaHNE Ce-
MEHHUKOB B pEXMMe CEPOJ IIKaJbl ¥ JOIIIEPOBCKOTO
KapTUPOBaHNUA.

Kputepnuem cospanms Mopmenu BapyuKolene CIUTANIN
PETUCTPALMIO IPK JyIJIEKCHOM aHTMOCKaHMPOBAaHUN yBe-

JMYeHNsA A¥aMeTpa BeH CeMEeHHOI0o KaHaTHKa B IBa pasa oT
MICXOIHOTO min caM (paKT MX BU3Ya/IU3aLiuu, UM PerucT-
pauus pedIIOKCHON BOTHBI KPOBM IJIUTENbHOCTDBIO HosIee
1 cex. IlocnmenHoO0 MPOBOLNPOBAIN MaHyaJbHOI KOM-
mpeccueil OPIOIIHOI TOIOCTH, HOBBIIIAs TAKUM 06pasoM
BHYTpUOpIOLIHOE faBieHNe (IpueM, 3aMeHsIomuil Ipoby
Valsalva, B cBA3M ¢ TeM, YTO BONeBO€ HATY)KMBAHME Y KM~
BOTHOT'O HEBO3MOXKHO). B 1epBom ciyuae pedb nuer o cu-
Tyauuu, KOrja KO BBefIeHNUsA )XMBOTHOTO B 9KCIIEPUMEHT
[P YIbTPasBYKOBOM MCCIIEfOBAHNM YATOCh BU3Ya/INU3N-
pOBaTh CeMEHHbIE BEeHBI. B CBsI3U ¢ BUOBBIMU OCOOEHHO-
CTSIMM JKMBOTHOTO [AMaMeTp WHTEPEeCYIIINX COCYLOB
MOXXET COCTaB/IATD AeCAThIE JOIN MIIIMMETPA, YTO JIEXKUT
BHE pa3pelIaolX BO3MOXKHOCTEN! yIbTPadByKOBOI'O CKa-

HEpa. Hp]/[ 9TOM IIOCJI€ BBIIIOJIHEHM A OII€EPATUBHOTO BME-
mraTe/sIbCTBA I TOPMOHA/IPHOI'O Kypca CEMEHHDbIE BE€HbI B

Puc. 1. uccekumsi COCYyanCTON HOXKI MOYKIA
Fig. 1. Dissection of the renal vascular pedicle

Puc. 2. CenexkTuBHOE CyXXeHWe MNpocBeTa JIeBOM Mo4YedHoOn BeHbl Ha 1/2-2/3
MCXOAHOro AviameTpa

Fig. 2. Selective narrowing of the lumen of the left renal vein by 1/2-2/3 original
diameter
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paclimpuanch O CTEIEHN, HO3BOHFIIOI.HeﬁI X BU3YyaIN3n-

pOBaTh.

PE3YJIbTATbI

Ananu3s IKCnepumeHmaavbHovlx Mmooderneil sapukxouene

OTo6panHo 16 Hay4YHBIX CTaTell IO MOKETMPOBAHUIO
BapuKolesie Yy )XMBOTHBIX 3a Itepuof ¢ 2000 o 2023 rop ¢

Ta6nuua 1. OnucaHue cnoco60B co3faHNA MOAENN BapuKoLene y 1abopaTopHbIX XXMBOTHbIX
Table 1. Description of methods for creating a model of varicocele in laboratory animals

ABTOp.
lop ny6nukauum

Author.

Year of publication

Chang IY n
coaBT., 2010 [27]

Arena S., u

coanT., 2012 [28]

Najari B.B. n
coaBT., 2014 [29]

Katz M.J. n
coaBT., 2014 [30]

Zhou T.n coaBT.,
2015 [24]

Guo W.B. un
coaBT., 2018 [31]

Keivan L. 1
coasT., 2019 [32]

Akkan S.S. n
coaBT., 2020 [33]

Hosseini M. n
coaBT., 2020 [34]

XuBoTtHoe 1 cnoco6
MoAeNnMpoBaHUA
Animal and modeling method

Kpbica. HacTnyHoe nMrnpoBaHme nesow
MOYE4HOW BEHbI
Rat. Partial ligation of the left renal vein

Kpbica. YacTtnyHoe nMrnposaHme Neson
MOYE4HOM BEHbI
Rat. Partial ligation of the left renal vein

Kpeica. HactnyHoe nMrnposaHme esou
MOYEYHOM BEHbI + MUKPOXVPYUHECKOE
JIMrMPOBaHVE KOJnarepanen CEMeHHOM
BEHbl, MOyLLEN K NeBov 0OLLEN Noad-
B3AOLLUHOM BEHE.
Rat. Partial ligation of the left renal vein
+ microsurgical ligation of the collater-
als of the spermatic vein leading to the
left common iliac vein

Kpeica. HactnyHoe nMrnposaHue neson
MOYE4HO BEHbI
Rat. Partial ligation of the left renal vein

Kpbica. CpasHeHne METOOVK: YaCTU4HOE
JIMrMPOBaHVE NIEBOA MOYEYHOWN BEHbI 1
YacTu4Has NepeBsska IEBON NOYEYHON
BEHbI + MVKPOXVPYrM4eckas nepessska
KonnarTepanbHbIX BETBEN CEMEHHOM
BEHbI.
Rat. Comparison of techniques: partial
ligation of the left renal vein and partial
ligation of the left renal vein + microsur-
gical ligation of the collaterals of the
spermatic vein.

Kpeica. YactnyHoe nurvpoBaHvie nesow
NOYEYHOW BEHbI, MPUMEHSIN NEPEBA3KY
no guametpa 0,7; 0,8 1 0,9 Mm
Rat. Partial ligation of the left renal vein,
ligation was used to a diameter of 0,7;
0,8 and 0,9 mm

Kpblicbl-camupl mmHmm Wistar.
YHacTnyHoe IMrmpoBaHvie eBoM
MOYEeYHON BEHbI.

Male rats line Wistar.
Partial ligation of the left renal vein

Kpbicbl-camupl nnHmm Wistar.
YacTtuHoe NMrvpoBaHve 1eson
MOYEYHOM BEHbI.

Male rats line Wistar.
Partial ligation of the left renal vein

Kpeica. HactnyHoe nMrnposaHue neson
MOYE4HO BEHbI
Rat. Partial ligation of the left renal vein

Cpoku hopmmupoBaHua
Time frame for model
formation

4 Hep.
4 wks

28 OH. ¢ nocnenytoLLmM Habso-

[OeHVieM B TedeHve 21 OH. Ha
(hOHe BBEAEHMA NpenapaTos
28 days, followed by 21 days
of follow-up during drug
administration

5-12 Hepn,
5-12 wks

dopMmpoBaHue Yepes 5 Heq,,
oueHviBanm Yepes 12 Hep,
Formation after 5 wks,
assessed after 12 wks

8 Hep.
8 wks

Yyepes 8 Hef.
8 wks

56 aH. (8 Hen.)
56 days (8 wks)

Ha13 Hen,. akcnepuMeHTa B3sThl

ANYKM ONA TMCTOI0rN4YeCKOoro
nccnegoBaHnA

On 13 Wk of the experiment —

testicles were taken for
histological examination

OueHka nposeaeHa Yepes 2
Mec. Nocne onepauymn
Assessment carried out 2
months after surgery

Cpoku coxpaHeHuA

Model saving time

He 3atvkcrpoBaHbl
Not recorded

He sadmKkcrpoBaHsbl
Not recorded

He sadvkcrposaHsbl
Not recorded

He 3achmkcrpoBaHbl
Not recorded

He 3avkcrpoBaHbl
Not recorded

He 3atvkcrpoBaHbl
Not recorded

He 3achvkcrnpoBaHbl
Not recorded

He 3atmkcrpoBaHbl
Not recorded

He 3achmkcrpoBaHbl
Not recorded

meTanusalueil aBTOpOB, Tofia My6IMKaIum, crocoba cos-
IaHUs MOMeIN BapuKolieae, CPOKOB (GpOPMUPOBAHUA U
coxpaneHus mopenu (tabs. 1). OCHOBHBIM 1a60PATOPHBIM
SKMBOTHBIM C 9KCII€PMMEHTAIbHOV MOJIENbI0 BapUKOIlee
CITY>XKUJIa KpbIca, a CIOCOO0M MOZEeNIMPOBaHUA BapUKO-
1lefie — CeJIeKTMBHAA JacTUYHasA IepeBsA3Ka JIEBO IToYey-
HOJ BeHBl. B JByX ciny4asax Kjaccudyeckas MeTOAMKA
6pI1a  [JOMONTHEHAa MUKPOXMUPYIUIECKON IePeBsI3KOI
BeTBell CEMEHHOI BeHbI, UAYIIeil K JIeBOI 00mieil mof-

Ccbinka
Link

https://sci-
hub.mksa.top/10.1159/0003
16356

https://pubmed.ncbi.nim.ni
h.gov/22100172/

https://pubmed.ncbi.nim.ni
h.gov/23954374/

https://www.ncbi.nim.nih.go
v/pmc/articles/PMC470828
9/

https://www.ncbi.nlm.nih.go
v/pmc/articles/PMC439166
1/

https://www.ncbi.nlm.nih.go
v/pmc/articles/PMC5992893
/

https://pubmed.ncbi.nim.ni
h.gov/32405367/

https://www.sciencedirect.c

om/science/article/abs/pii/S

00408166193040827?via%3
Dihub

https://www.ncbi.nim.nih.gov/
pmc/articles/PMC7411497/
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AsTOD.
Fop ny6nukauum

)XuBoTHOE U cnoco6
mMoAenupoBaHuA

Author. Animal and modeling method

Year of publication

Antonuccio P. n | Kpbica. YacTiHoe nmMriposaHine N1esoi

coasT., 2020 MOYEYHOM BEHbI

[35] Rat. Partial ligation of the left renal vein
. Kpbicbl-camuibl v Wistar.

Pietro A. N JnrnposaHne nesom

coasT., 2021 MOYE4HOM BEHBI.
[36] Male rats line Wistar.
Ligation of the left renal vein

Kpblicbl-camupl vHMn Wistar.
JvrnposaHmne neso
MOYEYHO BEHbI.

Male rats line Wistar.
Ligation of the left renal vein

Atefeh B.
coaBT., 2021 [37]

Kpbicbl-camupl ninHum Wistar.
YHacTuyHoe NMrpoBaHve NeBom
MOYEYHOW BEHbI.

Male rats line Wistar.
Partial ligation of the left renal vein

Karimi H. 1
coaBT., 2021 [38]

KoHTponbHas rpynna bbina
BblBeeHa Yepes 2 mecslia
roce onepaumn
The control group was with-
drawn 2 months after surgery |groups were studied

Kpblica. HacT4HOe NnUrMpoBaHmne NeBon
MOYEYHOW BEHbI
Rat. Partial ligation of the left renal vein

Shaygannia E. n
coaBT. 2021 [39]

Kpblicbl-camupl vHMn Wistar.
Dehdari Ebrahimi Jvrvposariie nesoit
N. n coasT., 2023 MOYEYHOW BEHbI.
[40] Male rats line Wistar.
Ligation of the left renal vein

Kpblicbl-camuos Sprague Dawley (SD).

Chen Q. v JInrvpoBaHme N1eBom NoYe4HoV BeHbI
FSS]BT., 2023 Male rats Sprague Dawley (SD).

Ligation of the left renal vein

B3JOLIHO BeHe [22, 24]. ABTOpBI 000CHOBa/NIN JAHHYIO
Mopudukanuo 60ree KOPOTKMMU CpoKamu GOpMUpOBa-
HVSI M XpOHM3ALVY MOZE/IN, YTO fienaeT ee 3P HeKTUBHOIL.
YcrenHoOCTh CO3MaHUA TaKOM MOJIeNN, O TaHHBIM aBTO-
poB, cocraBnsieT 85% 1 3aBUCUT B OOJIbIIIENl CTEIIEHN OT
BapuabebHOCTY AHATOMUI XMBOTHOTO.

B cemu sakcnepuMeHTanbHBIX paborax cpoku dop-
MUPOBaHUs Bapukoliene He 3adUKCUPOBaHbl. B meBsiTu
MyOMMKAMAX OHM COCTaBUIN OT 4 1o 12 Hepenb. Cpokn

Cpoku chopmupoBaHua
Time frame for model

28 OH. C JanbHeLVIM BbIBOAOM
YKMBOTHBIX 13 SKCMEepUMeHTa
28 days with further withdrawal
of animals from the experiment

42 oHs (6 Hepenb)
42 days (6 wks)

Ccbinka
Link

Cpoku coxpaHeHusA

. Model saving time
formation

https://www.ncbi.nim.nih.go
v/pmc/articles/PMC7284888
/

He 3ahvkcnpoBaHbl
Not recorded

4 Hepenu He sadmkerposatbl | https://pubmed.ncbi.nlm.ni
4 weeks Not recorded h.gov/33525681/

2 mMecsua He sadmkerposanbl | https://onlinelibrary.wiley.co
2 months Not recorded m/doi/10.1002/fsn3.2632

He 3ahvkcrpoBaHbl
Not recorded

https://pubmed.ncbi.nim.ni
h.gov/34223735/

OcTanbHble rpynnbl
nccnenoBany Yepes
4 mecdua
The remaining

https://www.ncbi.nlm.nih-
gov/pmc/articles/PMC8015
065/

after 4 months

8 Hen. https://www.frontiersin.org/a
8 wks 16 SDIKAMPOBAM! ticles/10.3389/fendlo.2023.1
123999/full
4 Hepenu He sadmkemposanbl | hitps://onlinelibrary.wiley.co
4 weeks Not recorded m/doi/10.1002/jbt.23301

COXpaHEHUA MOJENN COCTaBWIN B cCpeffHeM OT 4 0 13 He-
Ienb.

3Kcnepumeumanbﬂa}l yacmo

Bo Bcex cmy9asax k 14 cyTKaM y KPOJIMKOB BBIABJLAIN
pacupeHHble CEMEHHBIE BEHbI I II0 HUM PErUCTPUPOBa/IN
pedmrokc. MakcuManbHOe paclIMpeHye BeH 3aperucTpi-
poBano cuycts 30 cyTok (puc. 3). E

1 Vp 10.32 cw/s

Puc. 3. Oxorpamma (a) n gonnneporpamma (6) Ha 30-cyTku. [Mpr MaHyaibHON KOMMPeccu 6PIOLLIHON NOSIOCTI UMeeTCs Ped/ItOKC Mo CEMEHHbIM BEHaM KposiKa
Fig. 3. Echogram (a) and Dopplerogram (6) on the 30th day. With manual compression of the abdominal cavity, there is reflux through the spermatic veins of the rabbit
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CpaBHUTeNbHAA XapaKTEPUCTHUKA JAUaMeTpa BEH I
perucrpanun pedIiokca NpefcTapaeHa B Tabauie 2.

B nepsoii rpymnie, rae 0CymeCTBANN U30NMPOBaH-
HOE€ Cy>X€HUeE JIEBO M0YE€YHON BEHBDI, INIIb B OJHOM CIIy-
Jyae 6bITa 3adMKCMpOBaHa CeMeHHas BeHa guMeTpom 0,6
CM. Y OCTa/NbHBIX XMBOTHBIX, BKJIOYasA BTOPYIO IPyImy,
omnpefe/ieHNe MaMeTpa BEH Ha JOOIEPALMIOHHOM 3TaIle
SIBUJIOCh HEBO3MOXXHBIM. BeHO3HOTO pedrriokca 1o BeHaM
CEMEHHIKOB CPefy )XMBOTHBIX 00eNX TPYII 3aPerucTpu-
poBaHO He 6BLUIO.

Crycts 14 cyTOK OT CO3[JaHNA MOJIENN Y BCEX KMBOT-
HBIX B 00elX Tpynmax BM3yaJM3MpOBaIUCh CeMEeHHBIE
BEHBI, OBIIO 3aUKCHPOBAHO paclIMpeHyie CeMEHHbBIX BEH
6e3 CTaTUCTMYECKU 3HAYMMOI Pa3HUIIBI MEX [y TPYIIaMuU
(p>0,05).

Ha 30-e cyTkm B rpymnmne TOpMOHaJbHOTO BO3JEN-
CTBMA 3apETUCTPUPOBAHO paclIMpeHe CEMEHHBIX BEH IO
2,1 MM, B TO BpeMs KaK B IIepBOIi rpyIme y 2 ocobeii, 1o
DaHHBIM SXofommaeporpaduu, HANPOTUB, MepecTano
OIIpefieNAThCS paclIMpeHie BeH U pedIoKc.

O6uas reHpeHuns apdeKTa 3aKperisiach Ha 8 He-
merte HAO/IONEHNA: IIPU COXPAHAIOIIEMCA paclIMPEeHNH BeH
M Hamy4uy pedoKkca Bo BTOPOII IpyIIlle OTMe4YaeTcs BO3-
BpallleHle IaMeTpa CeMEHHbBIX BeH K X ICXOJHOMY /ina-
MeTpy B rpymme KoHTponA (y 7 ocobeit ;uaMeTp BEH He
onpepienAeTcs, My BceX 10 >XMBOTHBIX He PErUCTPUPYETCA
BEHO3HBII PedIIOKC).

Ha 12 u 24 Hepensax sKCepyMMeEHTa B IEpBON IPyIIIe
MBI HaOII0[a/Iy IIOJIHYIO aalTallyI0 K HOBBIM YC/IOBUAM
BEHO3HOTO OTTOKa: Yy BCEX KMBOTHBIX KPOBOTOK KOMIIEH-
CUpOBAJCs, ¥ U3SMEPEHNE JMaMETPa CEMEHHBIX BEH I pe-
rucTpanusa pedaiokca BHOBb CTalM HELOCTYIHBI, B TO
BpeMs KaK BO BTOPOIt rpymie a(ppeKT BO3[elCTBIS TOHA-
JOTPOIMHA M IPOTECTEPOHA IMOATBEPXKJAETCA OTHOCU-
TeJIbHO YCTOMYMBBIMU IMbpaMy M3MepeHMs AuaMerpa
BEH U HaJM4yeM BEeHO3HOTO pedmiokca B 10 crydasax, 4To
TOBOPUT O XPOHNM3ALMM U 3aKPEIIEHUI BEHO3HOIO 3aCTOsA
1 GOPMMUPOBAHNM IJIUTEILHON MOJIe/IN BapUKOIese.

Ta6nuua 2. lnameTp BEH Ha YpOBHE CEMEHHMKA B AMHaMUKe
Table 2. Diameter of veins at the level of the testis in dynamics

B Hamrem skcrepuMeHTe CpoKM GOPMUPOBAHUA Ba-
pUKoOIle/ie y 1Tab0PaTOPHOTO KMBOTHOTO (KPOIMK) COCTa-
BUIM 14 CyTOK, a MaKCMManbHasA [uaaTalusa BeH
3apeructpuposana cinyctsa 30 cyrok. Cpoku coxpaHeHUs
Momenu — 24 Hemenu.

OBCYXAOEHME

beccriopHo, Bapukolene, Kak OfMH U3 OCHOBHBIX
(axTOpoB MyXKCKOTO Oecrmonusi, TpebyeT yrinybaeHHOro
U3y4eHUs MeXaHu3Ma ero GpopMUpoOBaHus, pa3paboTKu
MEeTOIVK JIedYeHUs ¥ NPOo(GUIaKTUKM ITOrO HaToNorude-
CKOTO IIpOljecCa HENOCPECTBEHHO, a TAKXXE COCTOSIHUIA C
HMM CBsA3aHHBIX. B CBA3M ¢ 3TMM aKTyajieH MOUCK ONTH-
MaJIbHOI MOJIE/IN €ro U3ydeHus.

IlepBOJ1 yauHOM MOJIENbIO BapUKOILLENE CIUTAETCA
cospganHoe B 1979 rogy R. Kay u ero xonieramm MHAyLIM-
POBaHHOE BapMKoOIle/ie Y 00e3bsHbI Iy TeM YaCTUYHOTO JIN-
IrMpOBaHUs JIeBOJ IodYedHOit BeHbl [41]. Pesymprars
paboThI ITOKa3amu JOCTOBEPHOE CHIDKEHME KOIUYeCTBa
CIIEpMATO30MJ0B U JIOKaJIbHOE yBeNndeHe TeMIIepaTypbl
ceMeHHMKOB. B nanpreiimem D. Saypol u coaBT. Bocmpons-
BeJIM MOJie/Ib Ha co0aKaxX, HO B BBIIIEYKa3aHHBIX MOJIE/IAX
JKVBOTHBIX ITIPOV3OIIIN peBepCcs HapyIIeHHBIX ITapaMeT-
POB 3AKY/IATA U CHUIKEHME CTEIEHN JUIaTalj Y TOHATHOM
Bensl [42]. ITosguee B 1983 rony R. Harrison coBmecTHO
C KOJIJIeraM IIPOBEIY aHAIOTUIHYIO PabOTy 110 CO3TAHNIO
MOJIe/IN BapUKoI[e/e y 00e3bsiHbI U BBIABUIN (OPMUPOBA-
HJe COYeTaHHOV nMME@aTUYecKOoil HeJOCTaTOYHOCTH,
YTO OTZAJIsIeT HAC OT «MJeanbHOM» MOJIeNIM BapuUKoOIlene,
IIOCKONBbKY mobapnsgercss ¢akTop, He Y4YacCTBYIOLINIT
B eCTeCTBeHHOM pas3Butum 3aboneBanus [43]. Kpome
Toro, B 1981 ropy D. Saypol u coaBT. BBeIM 9KCIIepUMeH-
TQJIbHYI0 MOJENb KPBICHI, TaK)Ke YAaCTUMYHO IIepeBA3aB
JIeByI0 IOo4YedHYI0 BeHy [42]. C Tex mOp KpBICHI CTalu
CaMBbIM paclpOCTPaHEHHBIM 1ab0PaTOPHBIM )XMBOTHBIM C
9KCIIEPUMEHTA/IbHON MOJIe/IbI0 BapHUKOIlene, YTO 00b-
SICHAETCA CXO[HOV BEHO3HOJ aHAaTOMUEl MeXJy de/loBe-

WcxopHo Ha 14 cyTtku Ha 30 cyTtku Ha 8 Hepene Ha 12 Hepene Ha 24 Hepene
Originally On the 14th day On the 30th day At 8 weeks At 12 weeks At 24 weeks
Fpynna
Onp. Onp. Onp.
Group | Heonp. | Deter- Deter- Heonp. | Deter-
Not def (n)) mined |Not def (n)| mined (Not def (n) Not def (n)] mined |Not def (n)
(n, 0) (n, 0) (n, ©)
reyana g0 ~ |16 2 | 817 731 10 - 10 -
| group ;0,6 MM ;1,6 MM 01,7 Mm ;1,1 MM
Il
oo |10 - - l1ot8wm - 10:20mm| - (1020w - (1019w - | 10;20mu
D >0,05 <0,05 <0,01
PervcTpauvist pechitokca no BeHam CeMeHH1Ka B AuHamMmke ()
Registration of reflux through the veins of the testis in dynamics (n)
| rpynna
| group 10 - 10 2 7 3 10 - 10 -
Ilrpynna |y - 10 - - 10 - 10 - 10

Il group
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KOM U KPBICOJI, KOT7]Ja BOSHMKAET JIEBOCTOPOHHEE BapUKO-
erre.

[Togo6HO aHATOMMM YeTIOBEKA, SKCIIEPUMEHTANTBHO UH-
OyLpOBaHHOE BapMKOlie/ie ¥ KPBIChl COIPOBOXK/AeTCs pac-
LIpeHMeM CEeMEeHHOI BeHbI U KojutaTepaeir. Mopdosoru-
YeCK! COCYAVICTBbIE HAapYIIEHMS BBIPAXKAIOTCA B I3MEHEHUN
I7Ia/IKOMBIIIIEYHBIX K/IETOK, IVUCIUIA3VN SHAOTENNA, yBede-
HMM POCTa KOJIZTaT€HOBBIX BOJTIOKOH U JleTpajjalliy /1acTuye-
CKMX BOJIOKOH. Y GO/IBIIMHCTBA KPBIC BHYTPEHHSIS CeMeHHasI
BeHa 6ojlee TOHKasl, M KPOBb U3 IYIOBMHHOTO CIIETEH
cOpachIBaeTCsl B JIEBYIO IIOYEYHYIO BeHY, a 6ojee ToncTas
BETBb — B JIEBYI0 OOLIYIO IIOAB3IOIIHYIO BeHY. DTOT Ta30BbIIl
BEHOS3HBI IpeHa)X MOXKET CBECTY Ha HeT IOBBINIEHHOE Be-
HO3HOe€ IaBjIeHNe JIeBOJI IToYedHoit BeHs! [20, 21]. B. Najariun
COaBT. JOTOTHUIN K/IACCUYECKYI0 METOAMKY MUKPOXUPYTU-
YECKOM IepPeBA3KON BETBEN CEMEHHOI BEHDI, UJTYLLEN K JIEBOI
o6meit moxgB3gomHOM. Takas MOgMUKALNS TTO3BONMNMIA 10-
6uBarbcsa popMupoBaHys BapukoLese a¢dekTuBHee B 6ortee
KOPOTKIE CPOKM, a TaKXKe flajla BOSMOXKHOCTD €r0 XpOHM3a-
myu [22]. YCnenrHocTb Co3Manunua TaKOM MOJENN COCTaBIIsIET
85% 1 3aBUCKT B GOJIbILIET! CTETIeHN OT BapnabeIbHOCTY aHa-
TOMMM XUBOTHOTO [22, 44-45], a Tax)Ke IIpencTaBisieT coboit
TEXHUYECKI TPYAHO BBIIOIHIMYI MaHUIY/LIUIO, TPebyo-
LIYIO BHEAPEHV CIIeIMaJIbHO OITUKY, 000PYJOBaHNA I
MUKPOXMPYPTUYECKIX BMEIIATEeTbCTB I COOTBETCTBYOLINX
HaBBIKOB MccaenoBaTens. HemocrarkaMy JaHHBIX METOOUK
SIBJISIIOTCS He BCETfa MPOTHO3MPYeMble CPOKH (HGOPMIUPOBAHS
BapUKoOIlesie ¥ MPOJIO/DKUTENbHOCTD Pe3y/IbTaTa, IPU 9TOM
eVHCTBEHHBIM [Ie/ICTBYOIUM (PaKTOpOM sAB/sieTCst (rebo-
IUIIEPTEH3 NS, YTO He B IIOJIHOM Mepe obecriednBaeT MCTUHHO
BapUKO3HYIO TpaHC(GOPMALIMIO BEH € PaclIVpeHeM IIPOCBeTa
M IOSIBJIEHMEM U3BUTOCTU [22, 45].

THTEPATYPA/REFERENGES

Hamra pa6oTta BbIIlO/IHEHa Ha KPOJIMKAX: JaHHBIE XKU-
BOTHbIE TAKXXE MMEIOT CXOXKYI0 aHaTOMUIIO C 4eIOBEKOM, ¥ BO
BCeX C/Iy4yasiX [JOCTUTAIOCh (OPMUPOBaHNE BapUKOIlENe
creBa. PasMep >KMBOTHOTO fajl HaM BO3MOXXHOCTD BBIIIOJI-
HUTD BCE XMPYPrIIecKyie MAHNITY/IALUY 0€3 NCIIOIb30BAHIIS
YBE/IMYNUTE/IBHO TeXHVKIU U U30€XKaTh IIPU 3TOM OC/IOKHe-
HMII, TaKUX KaK COCYJAUCTOe KpOBOTEUYeHMe, IepeBs3Ka
MOYETOYHMKA, C KOTOPBIMM CTaJIKMBA/INCh UCCIENOBATENN
[20, 21, 26, 41-45]. DTO TaK)Ke TO3BO/ISIET OLIEHUBATD Pe3y/ib-
TaThI C TIOMOIIbIO CTAHJAPTHBIX HEVHBA3VBHBIX METOMIVK BI-
3yanmsanuy 6e3 BBIBOJA )KMBOTHBIX 113 9KCIIEPUMEHTA.

[IpenmMy1eCTBOM JJAHHON MOJIENN MBI CYUTAEM OOIb-
1y $U3NOIOrMYHOCTD, TaK KaK Cy>KeHMe TOJIbKO JINIIb
JIEBOJI TIOYEYHOI BEHDI IATOT€HETUYECK! He BOCIIPOM3BONT
Ye/I0BEYECKYI0 MOJIe/Ib PETrMOHAPHOI BEHO3HOI IT0OYeYHOI
IUIePTEH3UM, COXPaH:AA OTTOK Yepes KojlaTepanau. A Bbl-
COKasd CKOPOCTb BOCIIPOM3BENEHNS U CO3NaHMEe XPOHUYE-
CKOTO 3KCIIEpMMEHTa JOCTUTAIOTCA ITyTeM TOPMOHAIbHON
VHAYKLIMHA MpoIlecca BAapUMKO3HOTO pacHIMpEeHNUA BeH, 4YTO
ABJAETCA MPOCTHIM ¥ SKOHOMMIYECKY BBITOJHBIM METOIOM.

3AKNMIOYEHMUE

[Tpennaraemast mojenb 3bdeKTUBHA U MOXET OBITH
MCIIONb30BaHa B XPOHUYECKOM KCIEPUMEHTE 10 6 MeCs-
11eB 1 60r1ee A1 M3y4eHUs BIIMAHMS BEeHO3HOTO IIOTHOKPO-
BUS CEMEHHBIX Be€H Ha BO3SHUKHOBEHME U TedeHUe
[IaTOJIOTMYECKMX IIPOLjeccoB B ceMeHHUKe. Kpome ToTO,
BO3MOXXHO U3y4eHUe 3(pPeKTUBHOCTU IIOTEHI A IbHBIX JIe-
4yeOHBIX BO3/IEICTBMII KaK Ha CaMO BapuKollene, TaK ¥ Ha
IIaTOJIOTMYeCKYe IIPOLIeCChl, IpoTeKalole Ha ero GoHe 1
B cBa3u c HuMm. O
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