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Monupunnposana MOzeNIb TUIABAHKS B TPEHUPOBOYHOH YCTaHOBKE M MPOU3BE/ICHA OIIEHKAa HEKOTOPBIX
(U3HOTOTHUESCKUX N3MEHEHUH, pa3BUBAIONIUXCS B XOI€ TPEHUPOBOYHOTO Iporecca. B oTBeT Ha a3poOHyIo
TPEHHPOBOUYHYIO HArpy3Ky y >KHBOTHBIX Pa3BHBalach KOMIIEHCATOpHas OpaJuKapus, Bo3pacTaia oOmias
BEIHOCIUBOCTD. [IpenmaraeMerii TpeHHPOBOUHEIH peXUM (TTaBaHUEe 2 pasa B AeHb 110 90 MHH ¢ TIepephIBOM
B | 9 (KpoMe HepBhIX TpeX JHEH, IIe TPeHUPOBKHU JUTMINCH | 9 B IeHB), 5 THEH B HEeNI0 Ha NPOTHKEHUN
4-x Hezmenb) MO3BOJIACT OLUECHUTH d(PPEKTHBHOCTH TPEHUPOBOYHOTO Mporiecca (aJanTaluio K GpU3HIeCKUM

Harpyskam) y S9KCIIepIMEHTAIFHBIX XHBOTHBIX U BIMSHHE Ha HETO (DapMaKOJIIOTHIECKUX CPE/ICTB.
Kntouesvie cnosa: duznueckas paboTOCIOCOOHOCTH, TPEHUPOBOUHBII IPOIIecC, OMOMOAEINPOBAHNE,

na60paT0pHLIe JKHUBOTHBIC.

Beenenne

TpenupoBounslii nponecc (TII) sBms-
eTcsi OCHOBOHM MOATOTOBKU M JIOCTHKEHUS
ycriexa B JII000M BH/JIE CIIOpPTa — KakK JJisl Ha-
YHWHAromux, Taxk JJjd 1 CIOPTCMEHOB BbICO-
koro kinacca. B xone TII npuobperatorcs u
COBCPUICHCTBYIOTCSA ABUI'AaTC/IbHBIC YMCHUA
1 HABBIKH, IIPOUCXOAUT adanTalusd CUCTEM
OPraHoB K IIPENbIBIIEMBIM Harpy3KaM.

[To OmoMexaHMYECKOH CTPYKType IBH-
JKEeHHs1 (PH3UYECKUE YIIPAKHEHUS MOfIpaszie-
JSIOTCSL HA UKIIMYECKUE U allUKINYECKHUE.
K nmkimmyeckuM BHAaM CIIOpTa OTHOCUTCS
JIeTKasl aTJIeTUKa, CIIOPTUBHAS X0Ab0a, Tuia-
BaHWe, TpelIisi, BEJOCHOPT, JILDKHBIC TOH-
KU, CKOPOCTHOM Oer Ha KOHbKaX. DTU BHIBI
CIIOpPTA XapaKTePHU3YHOTCS paO0TOM OOJBIIMX
TPYIIIIT MBI, YTO OKa3bIBA€T 3HAYUTCIILHY IO
Harpy3Ky Ha Cep/IeYHO-COCYIUCTYIO CHCTe-
MYy U CUCTEMY JbIXaHWU:. K AIUKIINYCCKUM

npuHaJIC)KaT T'MMHACTHUKA, CIIOPTUBHBIC
UTPBI U €MHOOOPCTBA, MHOTHE JIPYTHE CKO-
POCTHO-CUJIOBBIC BUbI CTIOPTA.

Pazpaborka Moy 115t OLICHKH BIMSTHUSI
(hapMaKoIOrHYECKHX CPEACTB Ha JUHAMHUKY
(M3HONOrMYeCcKOl afanTaliy K Harpy3ke B
xozie TII cniopra npezacTaBisieT co0oi 6ob-
ol uHTepec. Takas MozeNb JJOJDKHA o0ec-
TeYyrBaTb JOCTOBEPHLIC M3MCHCHUA (1)I/I3I/IO-
JIOTUYECKUX MapaMeTPOB, KOTOPBIE MOXKHO
MOATBEPANUTL C MOMOIILIO MHCTPYMCHTAJIb-
HBIX U 6I/IOXI/IMI/I‘-ICCKI/IX METOI0B.

[Tpu pazpaboTke MOIEIN OLICHKU BIHSTHUS
(hapMaKoJIOrHieckux CpeiCTB Ha JAWHAMHUKY
(DM3HONOTMYECKOI ajanTaly K Harpy3ke 3a
OCHOBY Obllla B3sITa METOAMKA, ONIMCAHHAS B
pabore [4]. C ee moMoIIbI0 aBTOPBI IPOBOJIH-
JIM ONICHKY BIIMISTHUS TUIABATEIIbHON HArpy3KH
1 oOIIeH MPOIOIDKUTEILHOCTH TPEHUPOBOY-
HOTO TpoIecca Ha CTPYKTYPHbIC U3MECHEHHS
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MHOKap[ia ¥ aKTUBHOCTb OKHCIIUTEIIBHBIX
(hepMEHTOB CKEJIETHBIX MBIIIIL JII YCTAaHOB-
JICHUSI ONITUMAIILHOTO KOJIMYECTBa M TIPOJOTI-
JKUTEIIBHOCTH ©KEIHEBHBIX TPEHHPOBOK B
IUIABAaTEIbHON YCTAHOBKE SKCICPHUMEHTAIIb-
HBIX KUBOTHBIX (MBI JTUHUK CBL).

Lleb10 TaHHOTO MCCIIEIOBaHKS OBLI TIO-
HCK W aJIanTalust METOUKH, HIMUTHPYIOIICH
TII B LMKJIMYECKUX BUJIAX COPTA, C MOCIIE-
JYIOIMM TTOATBEPK/ICHIEM HW3MCHEHUI B
(usmnueckoii padorocrnocodHocTH (DP).

Marepuajbl 1 MeTOAbI

Hccnenosanust MpoBOAMIIMCE HA HEJIMHEN-
HBIX MBbIIIAaX-camiiax Maccor 22-24 r. XKu-
BOTHBIE coziepamich 1o 10 ocobeii B KieTke
B CTaHJApPTHBIX YCJIOBHSIX BHUBApHs TIPU TEM-
nieparype Bozayxa 18-22°C u OTHOCHTENIBHOM
BIIAXKHOCTU Bo3ayxa 50-65%. B xone sxcniepu-
MeHTa 00ecreunBascsi CBOOOIHBIH JOCTYM K
BOJIE, KOPM /ISl YKUBOTHBIX BBIJABAJICS U3 pac-
yera 5 r/cyt Ha 30 r Macchl )KUBOTHOTO. B3Be-
LIMBaHKS TIPOBOAMIINCH EKEAHEBHO TIEper
TpEeHNPOBKOIA. Beero Obuio mocrasneHo 5 ce-
Ml SKCTIEPUMEHTOB B Pa3IMYHOE BPEMsI TOfa.

[IpenBapurenbHplii  0TOOP  YKUBOTHBIX
OCYIIECTBIISUIU C TIOMOILBIO METOMKHU Yell-
HOYHOTO TUIABaHUs], YTO MO3BOINIIO OLIEHUTh
HavasbHyt0 OP U crenarb BEIOOPKY MaKCH-
MaJIbHO OJTHOPO/IHOM TIepe]l paHoMU3aIeit
10 3KCNEepPUMEHTAIbHBIM rpymnmnaMm [2]. [lo-
BTOPHOE HCCJIEZIOBAHUE TPOBOAMIN Uepe3
4 nenenu TpeHHpoBOK. OIeHUBANIN BpeMs,
HEOoOX0ANMOE JKUBOTHOMY JUISI COBEPLICHHS
OT/IEJIbHBIX 3aIUTBIBOB, MX KOJMYECTBO M
BpeMs I1aBaHus B 1ie1oM. [locne npensapu-
TEJILHOM PaH/IOMU3aLIUK )KUBOTHBIX CITydaii-
HBIM 00pa3oM JIeNTIM Ha ABE rpymiibl 1o 10
YKMBOTHBIX B KaX0H, OZ]HA U3 KOTOPBIX TTOA-
Beprajach TPEHUPOBKaM (OITbITHAs TPYIIa),
a BTOpasi — HeT (KOHTPOJIbHAs TPYTINa).

TpeHupoBKY MPOBOJVIIN B IJIABATEIILHOM
YCTaHOBKE, ITPeICTaBIIsItoIIel co0oit 200-mm-
TpOBBII OacceitH BeicoToi 40 cM, MHUPUHON
35 cM u piuHOM 80 ¢M, 3aI10JIHAEMEBII BOJOM
JI0 TIOJIOBUHBL. BHYTpH Hero pacronaraics
KOHTYp W3 oprcTexia Beicotor 30 cM, mmu-
puHoi 30 cM U IMHOM 75 ¢M, pa3/ieNeHHbIN
Ha 10 orcexoB (15x15 cM kaxpiit) (puc. 1).
Temmneparypa BojIb! MOAEPKUBATIACH IIOCTO-
stHHO Ha yposHe 30-32°C.

Puc. 1. [InaBarenpHast yCTaHOBKA IS KHBOTHBIX (OOIIHIA BU).
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IInaBarenbHbIC TPEHUPOBKU MPOXOIUIN
2 pa3a B JieHb C mepepbIBoM B 1 4, 5 qHEi B
HEJIEJI0 Ha MPOTSLKEHUH 4-X HeJleNb B OJTHO
U TO ke BpeMs. [IponomKuTenbHOCTh mep-
BBIX TPEX TPEHUPOBOK COCTaBIsLIA 1 4 ofuH
pa3 B JEHb, AJIS afanTalud >KUBOTHBIX K
Harpy3ke. JIuTenbHOCTh OHOM TPEHUPOB-
ku — 1,5 4 (Tabmn. 1). Bo Bpems TpeHHPOBKH
MBIIIN KKABIA pa3 pasMeliagnch B OTCe-
KaX YCTAHOBKH NPOU3BOJILHBIM 0Opa3oM.
JKuBOTHBIE TONMyYadud CYTOYHYIO HOPMY
€/Ibl TIOCTIE OKOHYAaHMSI BTOPOM TPEHHUPOB-
KH, 4TO TO3BOJISUIO M30€XaTh MepeeqaHus
nepesi TPeHUPOBKON, HEraTHBHO CKa3bIBalo-
IIerocsi Ha TPEHHPOBOYHOM TPOLIECCE.

B opuruHanbHON METONMKE ILIABAHUE
HAauWHAIOCh C 10-MUHYTHBIX 3aIlIBIBOB
2 pa3a B JIeHb C ITOCTETIEHHbIM yBEJINYECHU-
em 10 90 mMuH. MBI Hcnonp3oBasin Oosee
BBHICOKHH TEMIT HapalliBaHUA HArpy3KH,
HayMHas C OJHOIO 4aca B TEYEHHUE TPex
nHel u B manbHeimeM mo 90 MuH 2 pasa
B JICHb, pacCUMThIBasi Ha Oosee ObIcTpoe
(opMuUpOBaHHE KOMIICHCATOPHBIX H3Me-
HEHHUM CepJIeYHO-COCYUCTOI CUCTEMBI y
MBILIEHN TTPU NOBBIIIEHHON Harpy3Ke.

Bo wus30exxaHue yTOIUICGHUSI B OpHIH-
HaJbHOM METONUKE IKUBOTHBIM CHHU3Y
MOMIaBaJICs BO3MYX; €CJIH KHUBOTHOE IIpe-
Kpauiajo IJiaBaTC/IbHbIC ABUKCHUA H3-3a
00pa30BaHuUs «BO3YIIHOW IMOIYIIKI» IO
IEPCThIO, €My B HOC MOJABajach CTPYs
BOJBL. B ominune oT opUruHalibHOW METO-
JIUKH, MBI OTKa3aJIUCh OT MOJAa4yu BO3AyXa
B IUIABATEIbHYIO KaMepy IS MpeaoTBpa-
IIEeHUs YTOIJICHUSA OJSKCHECPUMCEHTAJIbHBIX
JKUBOTHBIX, T.K. HCIIOJIb30BAIM ayTOpel-
HBIX MBIIIEH, Y KOTOPBIX MIEPCTh Oonee
IJIOTHad U rycras, 4eM y MBIIIEH JTMHUH
CBL. B aToM citydae Takke OTIaJaeT He-
00XOAMMOCTh TIOCTOSIHHO KOHTPOJINPOBATh
IJIABaTECNIbHYIO JCSITENBHOCTD KUBOTHBIX
T.K. OHa (paKTHUECKH HempepbiBHA. BHe-
CCHHE JaHHOW Moau(UKAIMU TOBBIIIA-
€T BOCIIPOU3BOAMMOCTb MCTOAUKH, T.K.
MBI TIOJy4YaroT OoJiee PaBHOMEPHYIO
U, TJIaBHOE, OCCIpephIBHYIO HArpy3Kky 0e3
OTJIBIXA, HE CHIDKAIOIIYIOCS 33 CUET YAep-
JKaHUA JKUBOTHOTO Ha MOBEPXHOCTU BOALI
C IOMOUIBIO ITY3BIPHEKOB, YUCJIO U pa3sMEpPhbL
KOTOPBIX MOTYT 3aBUCETh OT 00beMa Iep-
CTH )KNBOTHBIX.

Tabnuma 1

CxemMa TPeHMPOBOYHOTIO Mpouecca

KonuyectBO 1 BpemMs TPEHUPOBOK
Moka3aTennb
1-9 TpeHupoBkKa 2-9 TpeHUpOBKa
MepBUYHbIN TECT 0 neHb
1-3 oHu 1y -
1-9 Hepens 4-5 iHn 1,5y 1,5y
6-7 oHY OTapIx
2-5 Henens 8-12 oHun 1,54 | 1,5y
13-14 gHn OT1apIx
3.9 Hezen 15-19 aHu 1,54 | 1,54
20-21 oHn OTapIx
4-51Hepens 22-26 gHn 1,5y | 1,5y
27-28 nHn OT1apIx
/Torosblin Tect 29- aeHb |
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B kauecTBE METOOMKHM BO3MOXKHOIO
BIUSHUS TIpernapara Ha aJanTHPyeMOCThb
CepJICUHO-COCYTUCTON CHUCTEMBI K TPEHU-
pYIOIIUM Harpys3kaM HCIOJIb3YeTCS METO-
JIUKYA YEIIHOYHOTO TiaBaHus [2]. B ombite
HCIOJIB30BAIM Oacceiln aauHor 150 cw,
BbicoTOM 30 cM u mmpuHOH 15 cm, KoTo-
pBIi 3a 24 4 10 Havyana 3amojHsIM Hamo-
JIOBUHY JieCaTypUpPOBaHHOM BO0M. B oqunH
KOHEI[ TIOMEeIlajIl MbIIlb, KOTOpas B Teue-
HHUE TPEeNbIIyIIMX TpeX AHeH olydanach
MPOIUIbIBaTh OacceiiH M3 OAHOro KOHLA B
JIpyTOii, MPOU3BOAMIN U3MEpPEHHE Bpeme-
HU TPEOJOJICHHUSI OTAENBHBIX OacceiHOB
U UX KojauuecTBO. OTCUET BPEeMEHHU OcCy-
IIECTBIISUIM C MOMEHTA Havaja IulaBaTelb-
HBIX JABWKCHHUM B HYKHOM HAIpPaBICHUHU.
OKCIIEPUMEHT MPEeKpalaln, ecid KUBOT-
HOE TPeojoieBao OAWH OaccelH Oonee
gyeMm 3a 60 c.

KputepusiMu OLIEHKH CIIy)KUJIO yBe-
JMYEHUE CIOCOOHOCTH KHBOTHOTO Ooliee
MIPOIOJIKUTENHLHO COXPAHATh TEMII TIaBa-
HUsl (oOmiee BpeMsi, B TECUCHHUE KOTOPOTO

OfIMH 0acceiH MpeooNeBaeTCs MEHEE YeM
3a 1 MUH), B CBA3M C YeM YBEJIUYMBAETCS
KOJIMYECTBO MPOIICHHBIX OACCEHHOB.

Jlid OLEHKH BIMSHHUSA TPEHUPOBOYHO-
ro mpoiecca Ha MOpHOPyHKIIMOHATIBHBIC
W3MEHEHUs] B MUOKap/e nocie GpuHanbHO-
IO TECTHPOBAHUS Y >KMBOTHBIX H3MEPSUTU
Maccy cepana (M) U JE€BOTO Kelryaod-
ka (M), a Takke UxX cooTHomeHus. Jls
HEMHBAa3WBHOW OLEHKH MOP(OIOTUH U
(GYHKIUH JIEBOTO KeIy[JOYKa MPUMEHSIIN
yAabTpa3BykoBol Mmeron. Mccnenosanue
BBITIOJHSUTM C HCIIONIb30BAaHHUEM  YIBTPa3-
BYKOBOW CHCTEMBI BBICOKOTO pPa3pelleHus
MyLabTouch SL 3116 (Esaote, Wramus).
OxoKI" mpoBonwmm B B-pexume (nBymep-
HO€ CKaHHPOBAHUE) C LIEIbI0 KaYeCTBEHHOMN
OLCHKH CTPYKTYpPHO-(YHKIMOHATBHBIX H3-
MEHEHHH cep/iiia 1 onpe/IesieHNs ONTUMaTb-
HOTO cpe3a Ul KOJIMYECTBEHHBIX H3Mepe-
HUM, NOCJEIHUE BBINOIHAIM B M-pexume
(omHOMEpHOE CKaHMPOBAaHHE) MO KOPOTKOM
OCH JIEBOI'O >KeNTylI04YKa Ha YpOBHE Marul-
JIIPHBIX MBI (pHUC. 2).

Puc. 2. 9XOKap,HI/IOI"paMMa cepala SKCIICPUMEHTAIILHOI'O )KUBOTHOT'O B B-pe)KI/IMe.
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OueHuBaIu TONLIMHY MEXIKEIyd04d-
KOBOH meperopoaku B cuctony (MXKIIc)
u nuactony (MXKIIn), tonmuny 3amHeit
CTCHKH JIEBOTO KENyJ04yKa B CHCTOIY
(3CJIKc) u gmacrony (3CJIXKn), xo-
HeuHbl nuactonumdeckuin (KJAP) u cu-
cronuueckuit (KCP) pa3mepsr neBoro
XKenmynouka, ¢pakuuio BeioOpoca (PB) un
ykopoueHuss (DY), gactoTy cepaedHbIxX
cokpaienuii (HCC).

MaHumynsuu ¢ )KUBOTHBIMH TPOBOJIU-
JM TIOJl HAapKO30M, MCHOJIB3YsS BHYTPHMBI-
IIEYHO CMECh 30JIa3eriaMa M TuieTaMUHa
(3onermn, Virbac Sante Animale, ®pan-
1ust) B 1o3e 37,5 mr/kr (100 mr/mit) B koMOuU-
Harmu ¢ kewnasuHoM (Kewma, Interchemie,
Hunepnannsi) B go3e 10 mr/kr (20 mr/mn).

[To oxoHYaHMH JKCIEPUMEHTA >KUBOT-
HBIX BBIBOJMJIM M3 DKCIIEPUMEHTA, W3BJIC-
KaJIi Cep/Ilie U OIpeIesIsiiii Maccy MUOKap-
Jla 1 JIEBOT'0 JKeITy04Ka.

Bce skcneprMeHTH! BBINOIHAIN B CO-
0TBeTCTBUU ¢ HallmoHaabHBIM CTaHAAPTOM
Poccutickoit @enepanuu ['OCT P-53434-
2009 «lIpuHnMnBl Haanexamed gadopa-
TOpHOU HpakTukw», IIpukasom MuHn3npa-
Ba Poccun Ne 1991 or 01 anpens 2016 .
«O0 ytBepxxenun IlpaBun Haanexameit
1a60paTOPHON TIPAKTUKI.

CraTucTHdeckyr 00paboTKy Moy-
YEHHBIX JAHHBIX MPOBOAMIU C TIOMO-
HIbIO MaKeTa mporpaMm «Statistica 6.0».
OcyuiecTBasAAN MPOBEPKY HOPMAJIbHO-
CTH paclpeaereHnus] KOJIUYEeCTBEHHBIX
OPU3HAKOB TPH MajoM duclie HabIio-
JIeHu#l ¢ ucnonb3oBaHueM W-KpuTepus
[Tanupo-Yunka, oOULEHUBAIA 3HA4YU-
MOCTh Pa3lIUuMUil MpU HOPMAJIBHOM pac-
npeJeJIeHUN KOJUYECTBEHHBIX INpH3Ha-
KOB C momoIibio t-kputepus CTpiofeHTa
(a1 He3aBHCUMBIX BBIOOPOK), a MpH
HEHOPMAJIbHOM paclipeeIeHuu — C I0-
MOIUIBIO HEMapaMeTPUUECKOT0 KPUTEPHUs

Manua-Yutau (s CpaBHEHHUS JABYX
MONapHO HE CBS3aHHBIX MEXIy coOoi
BapHalMOHHBIX psaoB). CrartucTuye-
CKYI0 3HAUYMMOCTb WU3MEHEHMH IIOKa3a-
TeJlel B JUHAMHUKE Y XKUBOTHBIX OJHOMI
U TOW K€ TPYINIBbl OLIEHUBAJIHU, NMpPHUME-
Hssl KpuTepuil BunkokcoHa s CBs-
3aHHBIX BBIOOpOK. UmCiOBBIE NaHHBIE,
MpUBOJIMMBIE B TabnuIax, mpejcraBie-
Hbl B BHUJE: CpeIHss apudmeTndyeckas
(M) + cranpaptHoe oTkioHeHue (SD).
YpOBEHb JOBEPUTENBHOU BEPOSITHOCTH
OBl 3a1aH paBHBIM 95%.

Pe3yabTarsl 1 nx o0Cy:KaeHue

CoriacHO MOJyYEHHBIM pe3ylbTaram,
TPEHUPOBOYHAsI HArpy3Ka B BHJE IJaBa-
Husi 0e3 rpy3a 2 pasa B IeHb 1o 1,5 4 B
TEUYeHHUE TSATH THEH B HEOENI0 Ha MPOTsi-
KCHUH YEeTBIpeX HeIeNlb CIO0COOCTBYeT
MOBBIIICHUIO OOIIEH BBIHOCIUBOCTH JKH-
BOTHBIX, OIpPEIEIISIONCIHCS yBEINYCHH-
€M KOJHMYECTBA MPOHJCHHBIX OacceiiHOB
u o0mero BpeMeHu riaBaHus (Tabm. 2).
Tak, KOMUYECTBO MPOMJCHHBIX Oaccel-
HOB B OIBITHOW T'PYyTIE YBEJIUIHIOCH 11O
CPaBHEHHIO C MCXOAHBIM ypoBHEM B 1,36
pasa u Obuio B 1,47 pa3za Oosnbliie, 4eM B
KOHTpOJIe. DTAJTOHHBIH aKTOIPOTEKTOp —
STUITHOOCH3UMHIA30JIa  THIPOXJIOPHIT
(25 Mr/Kr) yBeIU4HMBaII KOJTHMYECTBO MPOT-
JICHHBIX OacceitHoB B 2,25 pa3a 1o cpas-
HEHHIO C KOHTposieM U B 1,66 pa3a — 1o
CPaBHEHUIO C OMBITHOW Trpymmoii. O0mee
BpeMsl IJIaBaHHWs B JTOH TPYIIE TaKKe
BO3POCIIO — KaK 10 CPAaBHEHHIO C Hayallb-
HBIM T0Ka3ateneM (B 1,68 paza), Tak u 1o
cpaBHeHHIO ¢ KoHTpojem (1,35 pasa). B
rpymre, IMoJlydaBlied ITHATHOOCH3MMHU-
na3oJ1, oduiee Bpemsl IJIaBaHUsl BO3POCIIO
B 3,52 pasa mo cpaBHEHHIO C KOHTPOJIEM
u B 2,6 pa3a 1Mo CpaBHEHHIO C ONBITHOMN
rpynmnoii. B koHTponbHOW rpymme oba
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Tabnuia 2

Biausinue TPEHUPOBOYHBIX HATI'PY30K HA NMOKa3aTe/ I TeCTAa KY€/ ITHOYHOC IMJIAaBAHUE»

Moka3aTtenb Mpynna UcxopHo Utor
NS e KoHTponbHas 73,0+4,50 58,0+12,50
6aCCeiiHOB OnbiTHag 62,57+11,87 | 85,37+9,40'?

AtuntnobeHsnmmagason | 68,58+23,61 | 142,5+47,52345
KoHTponbHas 33,46+3,10 31,51+6,24
Ob6uee Bpemsi NnaBaHus, MUH OnbiTHag 25,40+9,56 | 42,59+13,53'
AtuntnobeHsnmmnaason | 25,42+6,40 |[111,08+36,40"2°
Bpemsi npoxoxaexus 10-Tn KoHTponbHas 2,65+0,32 2,32+0,32
©acceliHoB, MUH OnbiTHag 1,95+0,25 2,23%0,50
Bpemsi npoxoxaeHus 20-tu KoHTposbHas 6,23+0,43 5,77+0,73
6accenHoB, MUH OnblTHas 4,25+0,62 5,03+1,27
Bpemsa npoxoxaeHus 30-Tu KoHTponbHas 10,63%1,05 10,40+1,53
6accenHoB, MUH OnbITHag 8,88+2,58 9,67+0,50

IIpumeuanue: 1 — TOCTOBEpHBIC OTIIMYHSI OT COOTBETCTBYIOIIETO HCXOAHOTO moka3aresst (p<0,01);
2 — OCTOBEpHBIE OTIIMYHUS OT COOTBETCTBYIOIIETO ToKa3arelnsi KOHTpodpHOU rpymmsl (p<0,01);
3 — J[IOCTOBEpHBbICE OTIMYUS OT COOTBETCTBYIOIIEro ucxogHoro mokazarens (p<0,005);
4 — NOCTOBEpHBIC OTIMYHS OT COOTBETCTBYIOIIETO IMOKa3areis MHTakTHoU rpymmsl (p<0,005);
5 — IOCTOBEpHBIC OTIIMYHS OT COOTBETCTBYIOIIETO IMOKa3aTeisi KOHTPOIBHOH rpymisl (p<0,05);
6 — TOCTOBEPHBIC OTIMYHUS OT COOTBETCTBYIOIIETO HCXOMHOTO moka3zarens (p<0,001).

9TUX TOKa3aTensi 4vepe3 4 Heleau He-
CKOJIBKO CHU3WINCH. BpeMs HacTymieHus
CpbiBa pabOTOCIOCOOHOCTH JIOCTOBEPHO
YBCIIMYUBAJIOCH 110 BIUAHUCM MPOBOAU-
MBbIX TPEHUPOBOK, a TaK)Ke O] BO3JICHCT-
BHEM ITUITHOOCH3UMHU 1230714,

CKopOCTHBIE TIOKA3aTEeIH B 00CUX IrpyTi-
nax JIOCTOBEPHO HE Pa3lIM4aliuCh, IOJI-
TBEpKJasi TOT (PAaKT, YTO TECT YCIIHOYHOIO
TUTaBaHUs JTa0OPATOPHBIX JKUBOTHBIX OpH-
SHTUPOBAH MPEUMYIICCTBCHHO HA aHAJIN3
BbBIHOCJIMBOCTH MW 3HAYMMO HC BJIMACT Ha
CKOPOCTHBIC XapaKTePUCTUKH PabOTOCIIO-
coOHocTH. [l MX aHanuW3a CleayeT Huc-
MOJIb30BaTh  KMHE30T'MIPOAMHAMUYCCKUI
MeToa uccienoBanus [1].

AHanu3 BIMSHHUA ~ TPEHUPOBOYHOIO
nporecca Ha (DYyHKIIMOHAIBHO-MOPQOIIO-
THYCCKHUEC M3MCHCHHA B MHOKap/JC ITO3BO-
JIWJI BBIABUTHL CIEAYIOUIEE: I0Ka3areinu
IFEOMETPUU W COKPATUTEIbHON (QYyHKIHMN
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MHOKapaa B PE3yJIbTATe BBIIIEONUCAHHBIX
TPEHUPOBOK JIOCTOBEPHO HE HM3MEHHJIMCH
(tabs. 3). OHAKO MPU STOM IO]] BIUSHUEM
¢u3nUecKux Harpy30K MPOU3O0ILIO Pa3BH-
tue QpyHkunonanbpHoM Opaaukapaun: YCC
B ONBITHOM rpynrme XKUBOTHBIX CHHU3UJIACH
B 1,42 pa3a mo cpaBHEHHIO C KOHTPOJIEM.
[lo naHHOMY TMOKa3aTeIr0 MOYKHO CYAHMTh
O HaJIM4YUM aJanTallMOHHBbIX W3MEHEeHUM y
TPCHUPOBAHHLIX JKHUBOTHLIX, IIPOSABIIAIO-
UUXCA B KOMIICHCATOPHOU Opaaukapauu
nokost [3]. MicxomHo Gosee Hu3Kasi 1o cpas-
Henuto ¢ HopMoit UCC Bo Bcex rpymmax
MBIIIIEH, OYEBUIHO, OOYCIIOBJICHA BO3/ICH-
CTBHEM HapKo3a.

Mopdonoruueckoe uccieqoBaHle cep-
JIa TOATBEPAWIO JaHHBIE, MOJIyYECHHBIE
pu dXOKapAuorpaduyeckoM HcclienoBa-
HUU: JOCTOBCPHBIX W3MEHEHUI Mo Macce
MHOKap/a ¥ JIEBOTO JKEIyJo4Ka HE MPOH-
3ouwio (tadm. 4).



Mopaenb oL eHKU BAMSHUS ¢~apM3Konoquecxux cpeacTB Ha AMHaAMUKY aganTauum K ¢M3M"IecKOI7I Harpyske

Tabnumna 3

BiaunsiHue TpeHMPOBOYHBIX HArpy30Kk Ha IxoKI -nmoka3areaun Muokapaa

KoHTponbHas rpynna

OnbiTHas rpynna

COKpaLLeHuid, ya,/MnH

Moka3aTtenb
ncxoaHo uTor ncxoaHo uTor

Macca tena, r 22,0£1,82 | 23,5+£2,08 19,5+0,84 22,16+1,48
TOMUYHA MEXOKENIVAOUKOBOW | 4 1140 07 | 1 2620,06 | 1,080,10 1,14%0,12
Neperopoakun B CUCTONY, MM
TOMLMHE MEXKENYAOUKOBO | 47, 03 | 05520,05 | 0,56:0,06 | 0,56+0,0
neperopoaKku B onMacTony, Mm
TonwyHa 3agHen CTEHKM
NEeBOro xenynoyka B cuctony, | 1,05+0,08 | 1,26+0,63 0,57+0,03 0,56+0,02
MM
TonuimHa 3agHen CTeHKN
NIEBOr0 Xenynoyka B 0,62+0,04 | 0,55%0,06 0,88+0,05 0,77+0,18
anacrony, MM
KoHeYHbIl OnacTonnyeckunin
pasmep NEBOro Xenyaoyka, 3,96+0,28 | 4,23%0,14 3,97+0,33 3,81£0,17
MM
KoHeYHbI cucTonmnyeckuia
pa3Mep NIEBOr0 XeNyao4ka, 2,43+0,43 | 2,30£0,14 2,75+0,21 2,38+0,24
MM
®pakums Bbibpoca, % 74,21+7,40 | 85,99+0,86 | 64,39+2,89 78,61+2,81
dpakums ykopodeHus, % 40,01+7,72 | 49,48+1,08 | 30,35+2,01 41,742 .41
Hacrora cepaeHbx 189,73+4,02 | 191,5+23,79 | 197,32+38,64 | 134,28+19,32 1

IIpumeyanue: 1 — TOCTOBEPHBIC OTIINYHSA OT COOTBETCTBYIOIIET0 UCXOMHOTO mokaszarens (p<0,01);
2 — IOCTOBEpHBIE OTINYHUS OT COOTBETCTBYIOLIETO MOKa3aTelNs KOHTPOoabHOH rpymmsl (p<0,01).

Tabnuma 4

Bausinue TPEHHUPOBOYHBIX HAT'PY30K HA MOp(l)OJ'lOl"l/I‘leCKI/le mapaMeTpbl MUOKapaa

Mpynna Mo, r Mm, mr Mnx, mr Mm/Mo | Mnx/Mo Mm'f,/{)MM’
KoHTponbHas | 26,733,25| 133,25+16,0 | 89,5011,50 | 5,01+0,58 | 3,36+0,35 | 67,25+3,14
OnbitHas | 23,37+3,31112,87£10,06| 79,37+8,21 |4,88+0,44 |3,44:0,40| 70,84+4,68
OTWTTOORH | 53 413,50 | 117,0£5,20 | 82,2¢6,24 |5,17£0,77(3,61£0,43 | 70,18+2,33
31nMnaa3sos

Ipumeyanue: Mo — macca KUBOTHOro, MM — Macca Muokapzaa, Mik — macca JIeBOro JKey10uKa.

41

Biomedicine « Ne 3, 2016




C.B. Pagbko, C.B. OkoBuTbiii, A.H. Kynukog, E.}0. YuctsakoBa

B 10 xe Bpemsl B HCCIEIOBAHUSX, ONU-
CaHHBIX B pabote [4], TpeHHPOBOUHAS MO-
JIeJTb KOTOPBIX ObLJIa B3Ta HAMH 32 OCHOBY, K
KOHILy 9KCIepUMEHTa ObUIO 3a(hUKCHPOBAHO
HEKOTOPOE yBEINYEHHE MacChl MUOKapaa U
JIEBOTO KETyAOo4YKa. YUHUTHIBas, 4TO Macca
TeJla MBIIeH ObUIa CONOCTaBHMa, U TPEHH-
POBOYHBIN PEKUM MaKCHUMaJIbHO BOCIIPOM3-
BEJICH, OYEBHUJIHO, PEIIAOIIUM (PAKTOPOM,
OKa3aBILIUM BIIUSIHUE HA PE3YJIBTAT, SIBIISETCS
UCTIONb30BAHUE B HAIMX OSKCIIEPUMEHTAX
ayTOpEeIHBIX )KUBOTHBIX, & HE MbIILIEH JTMHUA
CBL, xak B BblllieyKa3aHHOU paboTte [4].

Taxum 06pazoM, peasaraeMblid TpEHU-
POBOYHBIH pexuM (T1aBaHKe 2 pa3a B IeHb
o 90 MuH ¢ nepepsiBoM B 1 4 (kpoMme mep-
BBIX TpeX AHEH, IJie TPEHUPOBKHU JUIMIHChH
1 4 B neHb), 5 AHEH B HEJEINIO HA TPOTSIKE-
HUU 4-X HEJeNb) MO3BOJISET OLICHUTH (-
(eKTHBHOCTh TPEHHPOBOYHOTO Mpolecca
(amanranuio K (U3NYECKUM Harpy3Kam) y
9KCTIEPUMEHTAIIbHBIX JKUBOTHBIX W BIIHS-
HHE Ha HETO ()apMaKOJIOTHYECKUX CPECTB.

BriBoabI

1. IlpeanaraemMsplii TpeHUPOBOYHBIN pe-
JKUM TO03BOJISIET MMHUTHPOBATH a3POOHBII
TPEHUPOBOYHBII IPOLECC C IPEUMYLIECT-
BEHHBIM YBEJIMYEHHUEM BBIHOCIUBOCTU H
CHUKCHUEM YTOMIIIEMOCTH HKCIEPHMEH-
TaJIbHBIX KUBOTHBIX.

2. ®opMUpOBaHHE COCTOSIHUSI TPEHH-
POBAaHHOCTH JKUBOTHBIX COIPOBOXIACTCS
pa3BUTHEM KOMIICHCATOPHOH Opaaukap-
JIMU TIPH OTCYTCTBHHU JIOCTOBEPHBIX M3Me-
HEHUIl MacChl U TEOMETPUH JICBOTO JKEIy-
J0YKa MHOKap/a.

3. Mpennaraemass MonupuKamus Mo-
JeT MOXET OBITh HCIIOJIb30BaHA IS
OLICHKHM BJIMSHUS PA3IUYHBIX (hapMaKo-
JOTMYECKUX CPEICTB Ha (U3UYCCKYIO
paboTOCIIOCOOHOCTh W aJanTalliOHHBIC
M3MCHEHUSI, NPOMCXOJSIINE B IPOLECCEe
TPEHUPOBOK.
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The model of the impact assessment of
pharmacological agents on the dynamics of adaptation

to physical load

S.V. Radko, S.V. Okovitiy, A.N. Kulikov, E.Yu. Chistyakova

We have modified the model of swimming training and evaluated some physiological changes, develo-
ping during the training process. In response to aerobic training load animals have evolved applied compen-
satory bradycardia, increased overall endurance. The proposed training regimen (swimming twice a day for
90 min with a break of one hour (except the first three days where the workout 1 hour per day), five days a
week for 4 weeks) to evaluate the effectiveness of the training process (adaptation to physical exercises) in
the experimental animals and the influence of the pharmacological agents.

Key words: physical capacity, training process, biomodeling, laboratory animals.
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