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T DepepanbHbIl viccneaoBaTeNbCKIA LEHTP VHCTUTYT LMTONOTUM 1 reHeTuKi CUBUPCKOro oTAeneHus Poccuiickoi akaaemum Hayk, HoBocu6npck, Poccua
2 [ocynapcTBeHHoOe GIoKeTHOE yupexeHie HoBocnGrnpcKoil o6nactu «YnpasneHne BeTepnHapui ropoga Hosocnbupckar, Hosocubupck, Poccns

3 HoBocn6UpcKmin roCyAapCTBEHHbIV Neaarornyecknin ynsepcutet, Hosocmbupck, Poccus

4 locynapcTBeHHOE GloKeTHOE yupexaeHne HoBocBUPCKON 061acTh «YnpasneHue BeTeprHapun HoBocuGrpckom o6racTi», Hosocn6npck, Poccua

B nocnepHue rofbl MMKPOBOAOPOCN NPUBIIEKAIOT BCe BONbLUNIA UH-
Tepec Kak MCTOYHMK NOTEHLUMANbHbIX GpapMaKONOrMYeCkn akTUBHbIX
coeauHeHnin. Ha ¢poHe 60nbluoro pasHoo6pasna MUKPOBOZOPOCIEN
BblAensaeTcs 3eneHan Bogopocb xnopenna (Chlorella vulgaris), pna
KOTOPOW NMOKa3aHbl FMNoTeH3VBHble 3GPeKTbl, aHTUKOArynAHTHas,
AQHTMOKCUIAHTHAsA 1 NPOTMBOOMYXOeBas akTMBHOCTU. Lienbio Ha-
cTosLen paboTbl ObiNo oLeHUTb 3PEKTbI CYyCneH3Mmn XIopensibl Ha
Maccy Tena *M1BOTHbIX, UX ABUTraTENbHYI0 aKTUBHOCTb 11 SpUTPONO33.
ViccnepoBaHMe BbIMOMHEHO Ha caMuax 1 camkax mbiwen nnHum ICR.
KMBOTHBIM U3 SKCNEPVMEHTANbHON FPYMMbl Ha MPOTAXEHWU TPEX He-
fenb BMeCTO BOAbl NPefoCTaBAANN CYCrNeH3M1I0 XI0pesbl Npu CTaH-
JapTHOM KOpMOBOW AneTe. Macca Tena y camLoB U3 KOHTPOJbHOW

1 3KCNepUMeHTanIbHON rpymnn NpakTUYecky He N3MeHANach, Toraa
KaK Yy CaMOK B 3KCNEePUMEHTasIbHON rpyrnne oTMeyanoch yBennyeHme
Maccbl Tena yxke yepes Hefiento. AHanornyHasa cuTyauma Habnoga-
nacb Npv aHanu3e nNpriBeca Maccbl Tena XMBOTHOTO OTHOCUTESIbHO
notpebneHHoro Kopma. B akcneprMeHTanbHOM rpynne KonmyecTso
SPUTPOLMTOB YBENMYUMBANOCh Yepes TPY Hefenv NoC/e Havana nc-
cnefjoBaHNA Kak y CaMoK, Tak 'y caMLoB. [eMOrno6uH Tak»ke noBbl-
LIanca yepes Tpy HEAENM NOCIe Havyasa SKCMEPUMEHTa, HO TOSIbKO Y
camok. CyToyHas aBuratesibHasa akTBHOCTb XXMBOTHbIX BCEX TPy
6blfla OMHAKOBOW 1 HE N3MEHSANACh Ha NPOTAXEHUW NCCeloBaHNA.
Mpouenypa B3ATMA KPOBU NPUBOAMIA K CHUXKEHWNIO fiBUrATENIbHON
AKTVBHOCTU CaMLOB U CAMOK U3 KOHTPOJIbHOW rpymnnbl U CaMLOB,
KoTopble ynotpebnanu xnopenny. [iBuratefibHas akTMBHOCTb CaMOK,
KOTOpPbIe MOJyYanu CyCneH3nIo XJI0Pensibl, He U3MeHsAnach nocsne

B3ATNA KPOBW.
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In recent years, the microalgae (Chlorella vulgaris) have
increasingly attracted great interest as a potential
source of pharmacologically active compounds. Show-
ing anticoagulation, antioxidant and antitumor activities
of Chlorella revealed its hypotensive properties. The

aim of this study was to evaluate the effects of Chlorella
suspension on the weight of the animals, their moving
activity, and erythropoiesis. The study was performed
on males and females of ICR mice. The animals from the
experimental group drank only the Chlorella suspension
during 3 weeks and were given standard food. Control
animals drank during this period only water and had the
same food. The body weight of males in the control and
the experimental group with Chlorella did not change,
while females in the experimental group showed an
increase of body weight in a week. A similar pattern was
obtained for estimation of animal body weight changes
relative to food consumption. The number of red blood
cells in females and males from group with Chlorella in-
creased only after 3 weeks after the start of the expe-
riment. Hemoglobin also increased only after 3 weeks
after the start of Chlorella consumption, but only for
females. All groups of animals had the same motor
activity during experiment. Blood sampling resulted

in a reduction of activity in control males and females
as well as in males with Chlorella. The motor activity

of females with Chlorella after blood sampling did not
change. So, consumption of the Chlorella suspension by
females leads to more effective digestion and resulted
in increased body weight, improved erythropoiesis re-
sulted in increased red blood cells and hemoglobin and
also increased their resistance to acute stress. The males
in the same situation increased only the erythropoiesis.

Key words: Chlorella; body weight; motor activity; red
blood cells; hemoglobin; laboratory mice.



TMIOCJIEHUE TO/bI BOJOPOCIH ITPUBIIEKAIOT BCE OOJIBIINIA

MHTEPEC KaK UCTOYHHK MOTEHIHATIbHBIX (DapMaKkoIory-

YeCKH aKTHBHBIX COCANHEHNH, 001 1at0IIX TPOTHBOBH-
PYCHOM, aHTUKOAryJISIHTHOM, aHTUOKCUAAHTHOM WJIN ITPOTUBO-
ormyxoJeBoii akTuBHOCTHIO (Miyazawa et al., 1988; Guven
et al., 1991; Duarte et al., 2001; Trento et al., 2001; Zhang
et al., 2003). MHorue OHOIOTHYECKH aKTUBHbBIC BCICCTBRA,
Takde Kak Mojucaxapuibl, OSlKi, He3aMEHUMBbIE KUPHBIE
KHCIIOTBI, 0eTa-KapOTHH ¥ BUTAMHUHBI, BbIJICTICHBI K3 MOPCKHX
Bomopocieii (Norziah, Ching, 2000; Aguilera-Morales et al.,
2005). Cpenu Bcero pazHOOOpa3msi BOJOPOCIEH MIMPOKOE
MIPUMEHEHHUE HAIIIN OJHOKJICTOYHBIC 3€JICHBIC BOIOPOCIH
xnopeiia (Chlorella vulgaris), KOTOpbIC )XUBYT B HPECHOU
BOJIC M BCTPEUAIOTCS TPAKTHUYECKH TTOBceMecTHO. IHTepec k
9THM MHUKPOBOJIOPOCIISIM BO3HHK CIIIE B CEPEIMHE MTPOIILIOTO
BEKa, KOIjia ObUIa MPOJEMOHCTPUPOBAHA UX CIIOCOOHOCTD
MPOLyIIUPOBATh OOJIBIIOE KOJHMYECTBO OTHOCHUTEIHLHO Jie-
meBoro Oenka (Fowden, 1951, 1952). Beicokast 6GuorexHo-
JIOrHYecKasi JOCTYITHOCTh MUKPOBOJIOPOCIIEH MpHBea K UX
[IAPOKON KOMMEPIHATIU3aI[1H, B OCHOBHOM B BH/IE TTUIIIEBBIX
mo0aBOK auisl 4enmoBeka u JKUBOTHEIX (Oh-Hama, Miyachi,
1988; Iwamoto, 2003; Pulz, Gross, 2004; Khan et al., 2005;
Morris et al., 2008). OTHOCHTENBHAS MIPOCTOTA BBHIPATIIH-
BaHMS XJIOPEJUTBI TI03BOJIMIIA MCIIOIB30BaTh €€ B KaueCTBE
HCTOYHHUKA HE TOJBKO O€JIKa, HO M XJIOPO(HIUIA, JIFOTCHHA U
psima MukposnemenToB (Jeon et al., 2012; Buono et al., 2014).
[TokazaHo, 4TO XJIOpeIIa OKa3bIBaeT OJIArOTBOPHOE BO3/ICH-
CTBHE Ha POCT OpPraHMU3Ma, COCTOSIHUE UMMYHHOIH CHCTEMBI
1 aHTHOKCUAAHTHYIO akTHBHOCTH (Guzman et al., 2001).
B Hacrosee Bpems 3e1eHbIe BOZOPOCIH IIPUMEHSIOTCS TIPH
JICYCHUU TUNEPTEH3UU M MOIYJISIUH UMMYHHBIX PEaKIUi
genmoseka (Merchant, Andre, 2001; Lin etal., 2005; Yang et al.,
2006; An et al., 2010). DKCTPaKTHI XJIOPEIUTBI HCHONB3YIOTCS
IIPU Pa3IMYHBIX MeTozax Tepanuu omyxosneit (Tanaka et al.,
1998) u 6axrepuansubix nHQekmi (Ibusuki, Minamishima,
1990; Queiroz et al., 2003; Santoyo et al., 2010), mpogemMoH-
CTpUpPOBaHA WX CIIOCOOHOCTH IMOBBINIATH BhIPAOOTKY [FN-y
n IL-2, a Taxxe akTUBHPOBATh KJIeTKH Thl 1yt ykperenus
MMMYHHOW CHCTEMBI 1 UMMYHHOM 3anuThl (An et al., 2008).
[Toka3zaHo, 4TO 3TH BOJOPOCIH MOTYT 3aTOPMO3HTh ITPOLIECCHI
OKCHJIATHBHOTO CTpecca, TeM CaMbIM TOJABJIsisi HApaObOTKy
MPOBOCHATMTENLHBIX MEIUATOPOB B Makpodarax u meyeHu
(Lee et al., 2003). Onnako remarosorudeckue 3pQexTs XJo-
peIUIbl U €€ BIHMSHUE Ha TMOBEJCHUE )KUBOTHBIX JI0 CHUX TTOP
Maso U3y4eHsbl.

B HacTosiiiee Bpemsi CyIecTByeT O0JIbIIoe pa3HooOpasue
(hopM XJTOpeIIbl, KOTOPbIE UCIONB3YIOTCSI B KaUueCTBE IH-
IICBBIX J00ABOK: BBICYIICHHBIC TTOPOIIKOOOpA3HBIE MHKPO-
BOJIOpOCIIH, (hePMEHTUPOBAHHAS XJIOpEJIa, DKCTPAKTHI U
cycnen3un. Cpean Bcero pasHooOpa3us BBIIEISAETCS BEICOKO-
TemneparypHblii BonHbIH 3kcTpakT CGF (chlorella growth fac-
tor), Gorarblii aMHHOKUCIIOTaMH, TIETITHAMHU, BATAMHUHAMH,
MUHEpalbHBIMH M HYKJIEHHOBBIMU Kucioramu (Merchant,
Andre, 2001). Ynorpe6nenne CGF nanuenTamu Ha mpo-
TSODKEHHH JIByX-TPEX MECSLEB CIIOCOOCTBOBAJIO CHHIKCHUIO
KPOBSIHOTO JIABJICHHUS U YPOBHSI XOJIECTEPUHA B KPOBH, & TaK-
K€ TIPUBOJIMIIO K YCKOPEHUIO 32KHMBJICHHSI PaH y NAallMeHTOB.
[IpuMeHeHHe BBICYIIEHHON MOPOLIKOOOPa3HON XJIOPEIIBI,
KOTOPYIO I00ABIISUIN B PAIIMOH Kyp-HECYIIIEK Ha MPOTSHKSHUN
35 nHell, NPUBOAMIO K YIYUIICHUIO KA4eCTBa SIUI[ C TIOBBI-
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IIEHHBIM COACPKAHUEM JIIOTCUHA B SIMYHBIX KCJITKAX (Jeon
etal.,2012; Anetal., 2014). BO3MOXHOCTH IPOMBIIIIIICHHOTO
MIPOU3BOJCTBA OMOMACCHI XJIOPEILTBI U PACIIMPEHUE CIICKTPa
€e MCIIOJIb30BaHMsI BBIJIBUIAIOT PsiJl 33/1a4 Tepes MUKpOOHOo-
JIoTaMH ¥ OMOTEXHOJIOTAaMH B OOJIACTH TTOMCKA BBICOKOTIPO-
JYKTUBHBIX IITAMMOB H OIITUMH3AIINHN YCIOBUH KYTBTHUBUPO-
BaHMsl 03 NOTEPH YHHKAJIBbHBIX CBOMCTB 3THX BOIOPOCIIEH.
KoHeuHBIM pe3ynbTaToM OIIeHKH KadyeCcTBa OIyYeHHOTO MPO-
IyKTa OymyT 3 PeKThI, OKa3bIBaEMbIC MHKPOBOIOPOCIISIMU Ha
COCTOAHHME OpTraHu3Ma y NTHIL WX MJICKOITUTAIOINX. ueﬂblo
JaHHOI paboThI OBUTO HccienoBanne 3()(HEKTOB CyCIeH3UH
MHUKPOBOJIOPOCIICH XJIOpeIlIa, ITOTyYeHHOH B puTOoOHOpeaK-
TOpEe BUXPEBOTO THIIA, HAa Maccy Tena Mbltien tuauu [CR, nx
JIBUTATEIFHYIO0 aKTHBHOCTH, YUCIIO SPUTPOITUTOB U YPOBEHD
reMonIoOrHa B KPOBH.

MaTepmanbl n metogbl
HccnenoBanue BBIMOIHEHO Ha 16 cammiax U 16 caMKax MEBI-
el ayropennoi uauu ICR B Bospacre 6-8 nen. Ilepen
HA4aJoM JKCHEPHUMEHTA XHUBOTHBIX U3 CEMEWHBIX TpymI
paccakuBaJil HHAWBU/IYaJIbHO B CTAH/IAPTHBIC INTACTHKOBBIC
KJIETKM C PElIeTYaTOd METaJNIMYECKOM KPBIIIKOM U Jajee
cojepxany B KOHBCHIIMOHAIbHOM BuBapuu MHCTUTYyTa
nutonoruu u reHetnkn CO PAH (RFMEFI61914X0005
n RFMEFI62114X0010) mpu ecTecTBEHHOM OCBEIIEHUH,
KOMHATHOH TeMIepaType 1 BIaKHOCTH. KopMuim >KMBOTHBIX
CYXHUM I'paHy/IMPOBAHHBIM KOPMOM JJIs1 JJAOOPATOPHBIX )KUBOT-
HbIX «Yapa» (mpousBoautens 3AO0 «AcCOpTUMEHT-ATPO»).
B niepBrie cemb mHel (Hememns «0») BceM >KUBOTHBIM /TS TUTHS
MIPEI0CTABIISIIA BOJONPOBOHYIO Boxy ad libitum. 3arem no-
JIOBUHY KMBOTHBIX Ka)K10TO I0JIa HAa MPOTSKEHUH MOCIIEeTy-
IOIINX TPEX HEJEb MPOI0JIKATIN IIOUTh BOJOIPOBOHON BO-
no#t ad libitum (konTposbHas rpymma). OcTaBIINMCS BOCBMHU
caMIlaM U BOCbMH caMKaM (PKCIEpHMEHTaJbHas IpyTa)
Ha TIPOTSDKEHUH TPeX HeZenb (Hememn «1», «2» u «3») Boxy
3aMEHSUIN CyCIIeH3uel MUKpoBoaopociel xaopemisl (C. vul-
garis), KOTopyro npenoctaBisuia ad libitum. Tak kak cyxoit
0CTaTOK OMOMacChl MUKPOBOJOPOCIEH B BOJHOH CyCIIEH3UH
XJtopesutsl cocTanisit okoio 0.1 %, Bomy sKCHepHMEHTab-
HBIM KMBOTHBIM Ha MEPHOA MPOBEACHUS HCCIEOBAHUS HE
npenoctaBisid. CyCleH3HI0 XJIOPENIbl MoIyqaid B GpUTo-
O6uopeakTope BUXpeBoro tuna TopHAZO Ha MHUHEPAIHLHOM
cyOcTpare, yCTaHOBJIEHHOM B IOMELIEHUH C KOMHATHOW TeM-
[epaTypo U BIaXKHOCTHIO. [Tpy TOCTHKEHUN KOHLEHTPALUU
MUKpOBoOjiopocieii B cycniensuu 12 x 107 En/mn conepsxumoe
(huroOMopeakTopa MCIOJIL30BAIIHN JIJIsl TOCHHS )KUBOTHBIX.
OKCTIepUMEHTBI Ha )KUBOTHBIX BBITTOJIHEHBI C COOMIONEHN-
€M TIPUHIUIIOB TYMaHHOCTH B COOTBETCTBHU C AMPEKTHUBOM
Erponeiickoro coobmiectsa (86/609/EEC). Ouenky oOriei
JIBUTAaTENIbHON aKTMBHOCTH KHBOTHOTO, KOTJ]a PETHCTPUPO-
BAJINCH JIIOOBIE €T0 JIBIKCHUS B KIIETKe (BKIIIOUast BCe Bep-
TUKaJbHBIE U TOPU3OHTAJIBHBIE), TPOBOUIN HEMPEPBIBHO,
Ha4yMHas ¢ 3-TO JHS HKCIIEPUMEHTA Ha MPOTSIKEHUH BCEro
Mepro/ia UCCIEIOBaHNS IPU TIOMOIIM aBTOPCKOW CHCTEMBI
apToMaTtnueckoro Mmouutopunra (Ilerposckuii u ap., 2012).
OCHOBY HCIOJIB3YEMOH CHCTEMbI COCTABIISIIN OIKIIIOUCHHBIE
K IIEpPCOHAJILHOMY KOMIIBIOTEPY MH(paKpacHbIC JATUHKH
JIBIDKEHUS (Bcero 32), CMOHTUPOBAHHbIE HaJl KayKI0H KIIETKON
C )KMBOTHBIM. Takasi KOHCTPYKIHMS TO3BOJIsIa HE3aBUCHMO
perucTpUpoOBaTh MHAMBUAYAJIbHBIC JaHHBIE OT Ka)JJI0TO
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MeTabonuueckune nokasaTtenu 1 iBUratenbHas akTBHOCTb
y Mbilweit nog Bosgenctauem Chlorella vulgaris

JKUBOTHOTO. DUKCHPOBANIKM CyMMapHOE BpeMs aKTUBHOCTHU
JKUBOTHBIX B CEKyHAax 3a Kaxaple 10 MUH HaOMIOmCHUH.
B3BemmBanue )XMBOTHBIX, KOPMa B KOPMYIIIKE H KUIKOCTH B
MOUJIKE (BOJBI MM CYCIIEH3UHU XJIOPEJUIbI) IPOBOIMIN OAUH
pa3 B Hezxemo. [IpuBec paccunThIBaIM Kak M3MEHEHNE MaCChl
Tela XMBOTHOTO 110 CPABHEHHUIO C IIPE/IBITYIIIM B3BEIINBAHH-
eM. Benunny norpeOiieHust KopMa onpeesisuii o pasHule
3HaYeHUH MacChl IPAHYIMPOBAHHOTO KOPMa B KOPMYIIKE
MEK/Ty IBYMsI TOUKaMH B3BEIIMBaHMs1. KOJIM4IecTBO BBINUTOM
JKUJIKOCTH (BOZIBI MJIH CYCIIEH3UHU XJIOPEJUIbI) OLIEHUBAJIN TI0
Ppa3HUIIE 3HAYEHUH MACChI AUAKOCTH MEXKTY ABYMS KOHTPOIIb-
HBIMH TOYKaMH. J[OTIOTHUTETFHO PACCUNTHIBAIN OTHOIIICHUE
M3MEHEHHMS] MacChl TeJla )KUBOTHBIX 32 KOHTPOJIBHBIH ITEPHOJ]
K TIOTPeOJICHHOMY KOpPMY Kak IToKa3areib 3()h()eKTHBHOCTH
ycBOeHHS KopMa XHBOTHBIM (Psmunkos, 2014). JIBa pasa,
gyepe3 JIBe U TPU HEJENU MOCie MEepBOTo MPEeaoCTaBIECHUS
CYCIIEH3UH XJIOPEIUTBI Y JKUBOTHBIX Opajn 00pasiisl KpOBH U3
PEeTpPOOPOUTAIBHOTO CHHYCA ITPH MECTHON aHECTE3HH, TTI0CIIe
anIUIMKaIlMK BaTHOTO TaMITOHA C HOBOKauHoM. ConepkaHue
SPUTPOLUTOB U KOHILEHTPALIUIO FeMOIIOONHA OIIPEIEIISIN B
IIeTIbHON KPOBH Ha aBTOMAaTHYECKOM BETEpPHHAPHOM I'eéMOaHa-
nu3arope Hemascreen 18P (Hospitex diagnostics, Utanus),
COIVIACHO MHCTPYKLHUH K NPUOOpY. DBTaHA3UIO KUBOTHBIX
TIOCJIE 3aBEPIICHHS SKCIIEPUMEHTA OCYIIECTBIISIIN IIEPBUKAIIb-
HOM nucnokanueil. CTaTUCTHYECKUI aHAIN3 MOJTYy4YEeHHBIX
pe3yabTaToOB IMPOBOIMIN C HCIIOIB30BAaHUEM MHOTO(AKTOp-
Horo pucnepcuoHHoro ananusza ANOVA. Bee nomydeHHble
pe3yabTaThl MpecTaBieHbl B Buje Mean=+ SE.

Pe3ynbratbl

Macca Tena JXMBOTHBIX M3MEHSUIACh HA MPOTSHKEHUU BCETO
skcnepumenTa (puc. 1). J[ByxdakTopHBIH AHCTIEPCHOHHBIN
aHaJIN3 TPUBECAa MacChl Teja >KUBOTHBIX, T/ie (pakTopamu
CITY)KHJIM SKCIIEPUMEHTAJIbHAS IPYIIIA U [0JI )KMBOTHOT'O, T10-
Ka3aJl I0OCTOBEPHOE BIMSIHUE TOJIHKO 10JIA KAK B KOHIIE HEJIEITH
«I», Takmnenemn «2»: F, 5, =7.14,p=0.013uF, 5, = 18.85,
p = 0.002 coorBeTcTBeHHO. BnusiHust hakropa nmpuHaieK-
HOCTH JKHBOTHBIX K KOHTPOJIBHOM MJIM SKCTIEPUMEHTAIBHOM
rpynnam B Konue Hegenu «1» (F, 5, = 0.84, p = 0.367 u
nenemu «2» (F, 5, = 0.87, p = 0.359), a Taxsxe COBMECTHOTO
BIIMSHHUSA 110J1a U TPpyNIisl B 5TH cpokH (F, 5, =1.62,p=0.215
uF, 5, =3.06, p=0.093 cOOTBETCTBEHHO) HE OOHAPYIKEHO.
UYepes Tpu Henenu HalOmopanach WHas KapTuHa. bwuio 00-
Hapy>Ke€HO JI0CTOBEPHOE BIMSHHUE HAa MAacCy Tela JKUBOTHBIX
kak nona (F, ;; =17.64, p <0.001), Tax u npuHAIEKHOCTH
JKMBOTHBIX K KOHTPOJIBHOM HIIM DKCIIEPUMEHTAIBLHOU TPyII-
nam (F, 5, =4.88, p=0.037), HO COBMECTHOTO BIMAHHUS STHX
(axropos He Habmonanock (F, 5, = 0.23, p = 0.633). Macca
TeNay CaMLIOB U3 KOHTPOJIbHOM U OKCIIEPUMEHTAJIBHOM IPYIIIL,
a TaKKe y CaMOK M3 KOHTPOJIBHOM IPyIIbl NPAaKTUIECKN HE
M3MEHSUIACh Ha MPOTSHDKEHUU MCCIICIOBAHMS, TOT/IA KaK y ca-
MOK M3 9KCHIEPUMEHTAJILHOM IPYIIIBI 0TMEYAJIOCH YBEINUCHUE
Macchl Tea yxe depes Henelo (cM. puc. 1). B mepron Henens
«2» 1 «3» caMKH, MMOJy4aBIINe XJIOPEITy, IMEJIN OONbIINe
MIOKAa3aTeJIu IPUPOCTa MACCHI TeJla 10 CPABHEHHIO C CAMKaMHU
U3 KOHTPOJILHOM TPYIIIIBL.

AmnanornyHasi KapTiHa ObllIa MOJYyYCHA NMPH M3YYCHUU
JIAaHHBIX IPUBECA MACCHI TEJIa C yYETOM IOTPEOJICHHOTO KH-
BOTHBIMHU KopMa (puc. 2). [IByx(haKTOPHBIHA AUCTIEPCHOHHBIN
AHAJIM3 ATOTO MOKA3aTelIsl BBISIBUII BIMSIHUE TI0JIA )KUBOTHOTO
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50 Hepensa
W «1»
4071 [ «2»
B «3»

3.0

MpwuBec maccol Tena, r

KoHTponb  Xnopenna

Camupbl
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Puc. 1. MpriBec Maccbl Tena y CamLoB 1 CAMOK 13 KOHTPOJIbHOW 1 3KCne-
PVIMEHTANIbHOW FPYM B KOHLE Hegenu «1», HeAenm «2» n Hefenu «3» no-
CJle Havana sKcrneprumeHTa.
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Puc. 2. MprBec maccbl Tena Ha eanHKLY NoTpebneHHoro Kopma y camLoB
N CaMOK 13 KOHTPOJIbHOW 1 3KCMEepUMEHTaIbHOM rpynn B KOHLE Hefe-
m «T», Hepenn «2» n Hepenm «3».

kak B konue Hexemu «1» (F, 5, = 10.07, p = 0.004), tax n
uenemu «2» (F, 5, = 20.43, p < 0.001). Bansaus daxropa
MPUHAICKHOCTH KUBOTHBIX K KOHTPOJIBHOM MJIM SKCTIEPH-
MEHTAJIBHOH TpyIaM U COBMeCTHOTO 3(ddekra (pakTopos
TPYNIBI U oJa Kak 11t Hepenn «1» (F, 5, = 0.16, p = 0.690
uF, 5, =1.66,p=0210 COOTBETCTBCHHO), TaK ¥ JIJISl HEJICITH
2» (F5,=149,p=02%uF, 4, =297, p=0.098 coor-
BETCTBEHHO HE) oOHapyxeHo. [t Hemenu «3» oTMedanaoch
J0CTOBEpHOE BIMsHKE Kak nona (F, 5, = 18.16, p <0.001), Tax
u rpynisl (F, 5, =4.85, p=0.035) Ha 3Ha4€HMsA 3TOTO MOKa-
3aressa. COBMECTHOTO I0CTOBEPHOTO BIHSHHS 3THX (PAaKTOPOB
Ha ITPUBEC MAacChl TeJa C y9ETOM OTPEOICHHOTO )KUBOTHBIMHU
Kopma He Habmonanocs (F, 5, = 0.61, p = 0.441).

Amnamm3 3 PeKToB MOTpedIeHIsI MUKPOBOIOPOCIEH Ha CO-
JIep>)KaHUe SPUTPOLUTOB B 00pas3iax KpoBH MOKa3all, YTo U
CaMIibl, ¥ CAaMKH JIEMOHCTPHPOBAJIM IMOBBIIICHUE 3HAYCHUH
aToro rmokasatesst (puc. 3). AByxdakTopHBIN AUCTIEPCHOHHBIN
AHAJIM3 BBISIBIJI JIOCTOBEPHOE BIMSHUE TOTPEOICHUS MUKPO-
BOJOpOCJIEH ToNbKO uepes Tpu Hezenu (F, 5, =6.45,p=0.018)
MOCIIe HadaJla MPe0CTaBICHNs XJI0peIutbl. Yepes 1Be Henenu
3¢ PEeKTHI MOTPEOIEeHNS XJIOPEIUTH OBUTH Ha TPaHU JI0CTOBEP-
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Puc. 3. Yncno spnuTpoLmnToB B KPOBU Y CAMLIOB 1 CAMOK U3 KOHTPOJSIbHOM
N 3KCMeprMeHTanbHONM rpynn A0 Hayana sKcneprMeHTa — Hepena «0»,
B KOHLIe Hefenun «2» 1 Heaenmn «3».
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Puc. 4. CopepaHue remorno6rHa B 06pasLjax y camLoB 1 CAMOK 13 KOH-
TPOJIbHON 1 3KCMePUMEHTaNbHOW rpynn A0 Hayana SKCnepumeHTa — He-
nens «0», B KOHLUE Hegenu «2» N Hegenn «3».
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Puc. 5. YcpeaHeHHble Mo rpynnam 3HaueHus ABUraTeNbHON aKTUBHOCTU XIMBOTHbIX B MEPUOA UCCIEA0BAHUA.

Cepble 1 6erble Monochl — HOYHOE 1 AHEBHOE BPeMs CYTOK.

noctu (F, 5, =3.49, p = 0.074). Ilon )UBOTHBIX KaK JUIsl He-
JIENH «2», TaK 1 JJ1s HEIETH «3» IocIie Havaia SKCTIepUMEeHTa
He OKa3bIBaJI BIIMSHUS HA COZIEPKAHUE SPUTPOLIUTOB B KPOBH
KUBOTHBIX (F, 5, =0.42,p=0.521u F, 5, =2.55,p=0.123
cooTBeTcTBeHHO). [lepen HawamoM skcrepuMeHTa (HeAemns
«0») pazau4uii 1o MOJTy WM MTPUHAUIC)KHOCTH )KUBOTHOTO K
rpyIIe B ypOBHE 9pUTPOLUTOB He oOHapysxkeHo (F, 5, =0.65,
p=0.429uF, 5, =1.83, p=0.189 cOOTBETCTBEHHO).
YpoBeHb reMorIo0rHa B KPOBH MCCIICTyEMbIX )KUBOTHBIX
M3MEHSUICS CHHXPOHHO C KOJIMYE€CTBOM 3PUTPOLIUTOB (pHC. 4).
[Tpu aByX(paKTOPHOM THUCTIEPCHOHHOM aHAJII3€ B HaYaJIe IKC-
nepuMeHTa (Henesst «0») He OTMEYaNNCh Pa3Inyus B ypOBHE
remornobuna no noay (F, 5, =0.57, p = 0.457), npunaiex-
HOCTH 3KMBOTHOTO K rpymnne (F, 5, =2.22, p = 0.149) unn nx
cosmecTHOM aeictun (F| 5, = 0.34, p = 0.565). Ananoruy-
Has KapTHHA HaOmIofanach yepes JBe HeeIH MMocie Hayaa
skcnepuMenTa. Dddexros nona (F, 5, = 1.55, p = 0.225),
SKCIepUMeHTanbHol rpymnsl (F, y; =2.42, p = 0.133) n ux
cosmecTHOro AeicTBus (F, 5, =0.32, p=0.577) ne o6Hapy:xe-
HO. Uepes TpH HEAeTH MOCIe Havyaja YIOTPEOIeHHS KIBOT-
HBIMH MUKPOBOZIOPOCIIeH HAOIIONAI0Ch YBEIMYEHHE TEMOTIIO-
Vavilov Journal of Genetics and Breeding - 2017 <21 .7
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OMHa B KPOBH 110 CPABHEHHIO C KOHTPOJIBHBIMHU KUBOTHBIMH
(F, 5, = 8.49, p = 0.008), mpuyeM y caMOK 3TO yBeJIHYEHHE
Ob1110 6os1e€e BBIpaskeHHEIM (F| 5, =5.96, p = 0.022). CoBmecT-
HOTO JIEWCTBUS TOJIa U HKCIIEPUMEHTAIBHON IPyIIbI HA M10-
Kas3aTeqy reMornoorHa He BbisABieHo (F, 5, =0.53,p=0.475).

CaMIIbl ¥ caMKH M3 KOHTPOJBHOW M SKCHEPHUMEHTAIb-
HOM Ipynm MMeNH OAMHAKOBYIO BBICOKYIO JIBUTaTENIbHYIO
aKTUBHOCTH B HOYHOE BpeMs. B THEBHBIE 4ackl aKTHBHOCTH
JKMBOTHBIX CHI)KQJIACh, IOCTHTast IPAKTHYECKH HYJICBBIX 3Ha-
yeHuil (puc. 5). Ha npoTskeHNH BCEro SKCIepruMeHTa HOYHas
AaKTHBHOCTH JKUBOTHBIX MEHSJIACh HE3HAYUTEIHHO, KpOMeE
HECKOJIbKHMX CYTOK IOCIIE B3SITHSI KPOBH.

VccnenoBanne MOBEACHUS )KUBOTHBIX MOKA3aJI0, YTO KH-
BOTHBIE U3 SKCIIEPUMEHTAIBHOM TPyITEI cl1abo pearnpoBaiu
Ha CTPECCUPYIOLIYIO MPOLIEYPY B3sITHSI KPOBH Ha 28-i1 1eHb
JKCIepuMeHTa (Henens «3») B OTJIMYUE OT KUBOTHBIX U3
KOHTPOJIFHOH TPYTIIIEI B 3TOT ke Tieproz (puc. 6). Pesymbrars
Tpex(haKTOPHOTO JUCIICPCHOHHOTO aHAJIHM3a BBISIBHIIHN, YTO
JIBUTaTellbHass aKTUBHOCTh JKMBOTHBIX OMpEeNsyiach Kak
MIPUHAUIEKHOCTHIO K KOHTPOJIBHOM MITH SKCTIEPUMEHTAIEHON
rpymne (F, 5, = 9.73, p = 0.003), Tak u 1mOJIOM KMBOTHBIX

Test systems and biotests



MeTabonuueckune nokasaTtenu 1 iBUratenbHas akTBHOCTb
y Mbilweit nog Bosgenctauem Chlorella vulgaris

(F, 5, = 13.89, p < 0.001) miu 0pogo/KUTENLHOCTBIO BO3-
neiicteus (F, 5, = 7.75, p = 0.009). B nepprie cyTku mocie
B3SITHSI KPOBH JIBUTATEJIbHAS aKTHBHOCTH CaMIIOB CHIDKa-
Jach, HO B AKCIIEPUMEHTAIBHOM TpylIe oHa ObuIa BbIIIE
(39.13+8.04 %), uem B KoHTpOIbHOU (29.124+4.34 %). Ha
BTOpBIE CYTKH JIBUTaTeIbHAst aKTHBHOCTb CAMIIOB YBEITMUHBA-
JIaCh KaK B OKCIIEPUMEHTAJIBHOM, TaK U KOHTPOJIbHOM IpyIIIIE.
CaM1ibl, KOTOPBIM MPEIOCTABISIIN XJIOPEITy, ObIIH Oosee
AKTHBHBI ¥ Ha BTOPBIE CYTKH MO CPAaBHEHHIO C KOHTPOIBHBIMH
KUBOTHBIME: 75.03+12.51 u 39.13+8.04 % cooTBeTCTBEH-
HO. CaMKH B MEHBIIIEH CTETIEH! PEarnpoBajy Ha IPOLELYPY
B3STHsI KPOBH, yeM camibl. CaMKH, KOTOPBIM IPEI0CTaBIISITH
XJIOPEJITY, OYeHb CJ1ad0 pearupoBaiiy Ha MPOLEAYPY B3STHS
KpOBH. B miepBbIe 1 BTOpBIE CyTKH MOCIE B3SITHSI KPOBHU aK-
TUBHOCTH CaMOK MaJIO OTJIMYAJIach OT MCXOAHOTO YPOBHS U
coctapisia 94.09+6.28 % u 101.33+7.53 % cooTBeTCTBEH-
HO. B KOHTPONIBHOM TpyTIIie aKTHBHOCTH CAMOK CHIYKAJIach B
nepBble CyTKH 10 3HaueHuil 51.74+7.81 % u Ha BTOpbIE CyTKU
YaCTMYHO BOCCTaHABIMBAJIach 0 ypoBHs 72.26+11.82 % ot
HCXOHOW aKTUBHOCTH (CM. pHC. 0).

O6cyxpeHue

braromapsi cBOuM yHUKAJIbHBIM CBOMCTBAaM M JOCTYIHOCTH,
MHKPOBOJIOPOCITH YK€ HAIIIH IIMPOKOE IIPUMEHEHHE B CEJlb-
ckoM xo3srictBe (Oh-Hama, Miyachi, 1988; Iwamoto, 2003;
Pulz, Gross, 2004; Khan et al., 2005; Morris et al., 2008).
[Ipexne Bcero, mokasaHbl MOJOKHUTEIBHBIE dPPEKTHI ITHX
MHUKPOOPIaHM3MOB Ha yBEJIMYCHUE MACCHI TEJIa y CEIbCKOXO-
351CTBEHHBIX KUBOTHBIX. Tak, HalpUMep, y CBUHEHN OTMeda-
JIOCh YBEJINYEHHE MacChl TeJla TIPH YIOTPEOICHUHN XIIOPEIIIBI
(Yanetal., 2012). J/IobaBnieHue B paiiioH OpoilsiepoB XI10pes-
JIBI TAKOKEe CHOCOOCTBOBAIIO YBEINYEHUIO HX MacChl TeJa I10
CpaBHEHHIO ¢ KOHTpOIBbHBIMU ITHIamMH (An et al., 2016; Choi
etal.,2016). AHaNOrH4HBIE PE3YIIBTATHI Oy YEHBI JUIsI IIEKHH-
ckoit ytku (Oh et al., 2015). BxiroueHne B parinoH STHX ITHUIT
XJIOPEJUTBI Ha IPOTSHKEHNH IECTH HE/IeNb HE TOJIBKO ITPUBO/IH-
JI0 K 3aMETHOMY YBEJIMUEHHIO MACChI, HO M COITPOBOXKIATIOCH
HOBBIILICHHEM Ka4ecTBa Msca NTHUI, B KOTOPOM OTMEYaIoCh
YBEJIMUCHHUE COZIEPKAHUSI KapOTHHOMJIOB, BesImunHBl pH 1
CIOCOOHOCTH 33/1epKMBaTh BOy. [TosrydeHHbIe HAMHU BBICOKHE
TMIOKa3aTeNy POCTa MacChl Tella MBILICH, KOTOPBIE yIIOTPEOIIsUIH
CYCIIEH3HIO XJIOPEJUIbI, COTIACYIOTCS C INTEpaTypHBIMU JAaH-
HbIMH. OJIHAKO YBEIMUSHHUE MACChI TeJla TP yIOTPEeOJICHUH
CYCIICH3UH XJIOPEJLIbI HAOJII0IaI0Ch TOIBKO Y CAMOK MBIIICH
Yyepe3 TPH HeJleNIN IIpreMa MUKPOBOIOPOCIIeil. AHaIornaHas
KapTrHa HAOJIOAAIach U IIPH aHAJIM3€ 3MEHEHHsI MacChl Tella
JKUBOTHOTO C YUETOM IOTpedieHHoro Kopma. OKasaaock, 9To
TOJIBKO CaMKH, YITOTPeOIISIBILIME XJIOpEILTY, 60s1ee 3 PeKTHBHO
YCBauBAIOT KOPM U HAOMPAIOT MAcCy Tella 10 CPaBHEHUIO C
KOHTPOJIbHBIMHU KHBOTHBIMH (CM. pHC. 2). Y caMIIOB TOCTO-
BEPHOT'0 yBEINYEHHS Macchl Tejla He Halmonanock. Bozmoxk-
HO, 3TO OBUIO CBSI3aHO C HEAOCTATOYHO JOJITHUM TEPHOIOM
yIOTPeOICHUS. XJIOPEIUIBI )YKUBOTHBIMU ¥ HU3KHM IIPOLIEHTOM
BOZIOpOCIIEH B cycneH3nu. JleficTBUTENIbHO, OOHAPYKEHHBIE
JPYTHMU HccieoBaTessiMu 3G QeKThl XJI0ppesIbl Ha Maccy
Tella )KUBOTHBIX IOJYYEeHBI IIPU YHOTPeOICHHH OOJIbLIEro
KOJINYEeCTBA BOAOPOCIEH Oojiee MpoIOKUTEILHOE BpEMsl.
Hampumep, yBenu4ueHne Macchl Tesla y NEKMHCKOH YTKH (DUK-
CHPOBAJIOCH Yepe3 mecTh Hepensb npuema 0.2 % XIopesib
(Oh et al., 2015). Y cBuHeili HaOMOTATN YBEITMUCHNE MACCHI
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Puc. 6. CpegHecyTouHana gBuratenbHas akTUBHOCTb >KMBOTHbIX Yepes
OfHU CYTKM (28-e CyTKM 3KCNeprMeHTa) 1 yepes ABoe CyTOK nocse B3A-
TVA KPOBU (29-e CyTKM SKCMepUMeHTa) Mo CpaBHEHMIO C 6a30BbIM YpPOB-
HeM CyTOYHOW akTMBHOCTY. 3a 100 % NpuHATa CPeaHAA CYTOUYHaA akTUB-
HOCTb 3a nNpepblayLme Tpy OHA (25-e, 26-e, 27-e CYyTKU SKCNepUMEHTa).

TeJa MocJe mecTu Heelb BriroueHust B paruon 0.1 u 0.2 %
xyoperutel (Yan et al., 2012). OTMedueHHOE yBETHUSHHE MACCHI
Tela >KUBOTHBIX, IPUHUMABIIHX XJIOPEIUTY, BO3MOXKHO, CBsI3a-
HO C HaMJICHHBIMU B 9THX BOJAOPOCIISIX CTUMYJISITOPAMH POCTa,
KOTOpBIE MOTYT BIIMSTH HA ITOKAa3aTeNN MACCHI Tella KHUBOT-
ubIX (Han et al., 2002). C npyroii cTOpoHBI, B 9KCTIEPUMEHTE
Ha MbIIIaxX MOKa3aHO, YTO XJOpeJula CIOCOOHA 3alUTUTh
JKMBOTHBIX OT UMMYHOCYIIPECCUBHOTO AEHCTBUS CTpecca U
CBSI3aHHOTO C 3TUM oOpa3oBanus s13BbI Xkenynka (Hasegawa
etal., 2000). Bo3MOXXHO, IPOTEKTUBHBIC CBOMCTBA XJIOPEILIBI
Ha COCTOSIHUE JKEITYI0YHO-KUIIEYHOTO TPAKTa TAKXKE MOTYT
PeaIM30BBIBATHCS YEpe3 MOBBIICHHE Y (HEKTHBHOCTH MHIIE-
BapeHMs B YBEJIMUCHUHU MacChl TeJa )KUBOTHBIX.
[Totpebienne MUKPOBOAOPOCIIEH TOIBKO Y CAMOK MBIIIIEH
MIPUBOIAIIO K N3MEHEHHIO KOJTMUECTBA IPUTPOLIUTOB U YPOB-
Hs reMorioduHa B KpoBu. Ho 3toT ahdhext oT™Meuancst Tosb-
KO 4epe3 TPpH HEJEeNH MOTPeOIeHUs XIOpeIUIbl, KOria ypo-
BCHb TeMOIIIO0NHA (CM. pHC. 4) U COAEPKaHNE IPUTPOLIUTOB
(cM. puc. 3) 1O0CTOBEpPHO yBeNMYMBAINCH. PaHee ObLI0 Moka-
3aHO, 4TO y KpbIC HA ()OHE aHEMUH NPHUCYTCTBHE B PAIlNOHE
5 u 10 % xnopessl yepe3 MecAl IPUBOANIO K MOBBIIIEHUIO
YPOBH:I FeMOITIOOMHA M APUTPOLIMTOB B KPOBH, TOT/[a KaK IPH-
em 1 % xyopemsl Takux 3¢ ¢GekToB He okasbBan (Matsuura
et al., 1991). B uccnenoanuu 3¢phexkroB apyroil MUKpo-
BOJIOPOCTIH, CIIUPYIUHBI, IPUEM Ha NPOTSHKEHUH 12 Henenb
y TIOXUIIBIX KEHIIMH U MY>KYHH COIIPOBOXKAAICS TTOIBEMOM
YPOBHS TEMOINIOOMHA, HO KOJIMYECTBO SPUTPOLUTOB 3a 3TOT
MEPHOJT YBEIMYUBAIOCH TOJIBKO Y My>kulH. C Apyroii cTopo-
HBI, B IUTEPATYPE UMEIOTCSI TAaHHBIE 00 OTCYTCTBUU CTUMYIIHU-
pytoiero 3¢ pexrra MUKpPOBOJOPOCIICH Ha ITOKa3aTeI KPOBU
y *KHUBOTHBIX. Tak, BkiItoueHue B parioH cBuHen 0.1 1 0.2 %
CYCTICH3HH XJIOPEJUIbI Ha IPOTSKEHUH ILIECTH HEAENb HE ITPHU-
BOJMJIO K M3MEHEHHIO YPOBHS SPUTPOLUTOB, JICHKOIUTOB 1
mumpouutoB B kpoBu (Yan et al., 2012). Takum oOpazom,
3¢ deKTH MEKPOBOIOPOCIIEH BO MHOTOM ONPEACTSIOTCS UX
KOJIMYECTBOM B PAIlMOHE M TIPOAOIDKUTEIBHOCTHIO YIIOTpEO-
nenusi. OTCYTCTBUE 3HAYUMBIX 3(D(PEKTOB YIOTPEOICHUS XJI0-
PEILTBI y CaMIIOB MOXKET OBITh CBS3aHO C HEIOCTATOYHON MPO-
JIOJDKUTEIIBHOCTHIO IPHEMa MUKPOBOIOPOCIIEH.
HUccnenosanue 3pPeKToB XJIOPEIUIbl HA MMOBEICHHUE JKH-
BOTHBIX HE BBISIBIJIO BUANMBIX MOJIOBBIX paznuunii. OnHaKo
AHAJIM3 MTOBE/ICHHS )KUBOTHBIX ITOCIIE CTPECCHPYIOIIETO BO3-
BaBuWNOBCKMI XKYpHan reHeTUKN n cenekuymmn « 2017 < 21«7
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JIEHCTBUS, KOTOPOE OTMEYAETCs IIPU B3SITUU KPOBU Y JKUBOT-
HOT'0, 0OHAPY>KUJI 3HAUUTEIILHbIE PA3INYHUS MEKTY KOHTPOJIb-
HBIMH U OKCIIEPUMEHTAIBHBIMH KUBOTHBIMH. OKa3ayocs,
YTO aKTMBHOCTH CAMOK, YIOTPEOJISBLIMX XJIOPEIUTy, HE W3-
MEHSJIACh MOCHE B3SITUS KPOBHU, @ aKTHBHOCThH CaMI[OB BOC-
CTaHABIIMBAJIACH YK€ Ha BTOPBIC CYTKH MOCIE BO3/ICHCTBUS
(cm. puc. 6). HecMoTpst Ha MHOTOYHCIIEHHBIE UCCIIE0OBAHUS,
B KOTOPBIX OBLIN TIOKA3aHbI aHTHOKCHAAHTHBIE 1 TIPOTHBOBOC-
AT TENILHBIE CBOMCTBA XJIOPEIUIBI, IPOTHBOOITYXOJICBBIC HITH
JIpYyTHe NOJIOKUTENbHBIE AP (EKThI Ha OPraHN3MbI )KUBOTHBIX
i yenoseka (Vijayavel et al., 2007; Wang et al., 2010; Pa-
nahi et al., 2012a, b, 2013; Kim et al., 2015; Kubatka et al.,
2015), paboTsl 110 BAMSHUIO MUKPOBOJOPOCIIEH Ha OBEICHHE
MPaKTUYECKH OTCYTCTBYIOT. TeM He MEHee PH UCCIIEI0BAaHNHT
3¢ PEKTOB XJIOPEIUTBI, KOTOPYIO UCIOIb30BAIIH KaK JOTIOIHE-
HUEC K CTaH}lapTHOﬁ CXEMEC TE€palry aHTUACTIPECCAHTaMU I1a-
LMEHTOB C IMarHo3oM bosblioe nenpeccuBHOE paccTpoiicTBO
(BIP), xapakTepu3yrolieecst B TOM YMCIIe yTPAaTOi HHTEPECOB,
CHUKCHUEM DHEPIr'UIHOCTU U MOBBIIIIEHHOMN YTOMJIAAEMOCTBIO,
Opia moxaszaHa ee 3¢ dexruBHOCTh (Panahi et al., 2015).
VY nmanueHToB, NIPUHUMABIIUX aHTHICTIPECCAHTHI Ha (OHE
YIOTpeOIIeHNS XJIOPEIIbl, 0TMEYAJIOCh OoJiee 3HAYUTEILHOE
yiy4IeHue (PU3UIEeCKOT0 COCTOSIHUSI M KOTHUTHBHBIX CIIOCO0-
HOCTEH 110 CPaBHEHUIO C TPYIIIOH, T/Ie Al JICUCHHS HCTIOJb-
30BaJIM TOJIBKO aHTH/IETIPECCaHTbl. 1I3BECTHO, YTO JUTHTEIBHOE
HETaTUBHOE CTPECCUPYIOIIEE BO3/ICHCTBIE COPOBOXKAETCS
YTHETEeHHEM MHOTHX (DYHKIMIT OpraHn3ma, IIPUBOANT TAKKE K
CHIDKEHHUIO (PM3NYECKOW aKTUBHOCTH M PA3BUTHIO JICTIPECCHB-
Horo coctostHusA (Slavich, Irwin, 2014). [Tony4yerHnbie HaMU
JlaHHbIe 0 Oos1ee 3(h(heKTUBHOM BOCCTAHOBICHUN aKTUBHOCTH
JKUBOTHBIX, YIIOTPEOIISABIIKX XJIOPEIUTY, B OTBET Ha CTPECCH-
pytolee BO3ACHCTBHE COMIACYIOTCS C PE3yAbTaTaMM, BBISB-
JICHHBIMU TIPH U3Y4eHNH 3P PEKTOB XJI0pesuibl B Teparnun b/IP
(Panahi et al., 2015), 1 CBUIETEIBCTBYIOT O MOTCHIMPYIOIIEM
BIIVSTHUM XJIOPEIUTHI HA aKTHBHOCTB )KUBOTHBIX. AHAJIOTHYHBIC
Pe3yJbTaThl MOMYYEHBI IIPH UCCIECAOBAHUH CTPECCUPYOLINX
3¢ GEKTOB MPUHYAUTEIBHOTO TJIABAHUS HA BBIHOCIHBOCTH
meimieit (Mizoguchi et al., 2011). [Toxa3aHo, 9TO caMITBI MBI-
e mann BALB/c, ynorpe0sBiime XJ10peury B KOHIIEHTpa-
nuu 0.5 %, obnamanu OONbIIEH BEIHOCIUBOCTRIO U IIJIaBAJIN
JIOJIBIIIE, YEM >KUBOTHBIE U3 KOHTPOJIBHON TPYIIIIHL.

Takum 00pa3oM, ynorpedieHne CyCleH3UH XJI0PEIUIbI IPH-
BOJIMT Y CaMOK K Oosee 3((peKTUBHOMY YCBOSHHUIO KOpMa U,
Kak CJIEAICTBHE, K YBEIMUCHUIO X MACCHI Tela, yITydIlaeT
SPUTPOIIOA3 U YBEINYHUBACT COJEPKAHHE IeMOITIOONHA B
SPUTPOIMTAX YePe3 TPU HEACTH YIOTPEOICHUS MUKPOBOJIO-
pociiell, a TaKKe MOBBIILIAET UX YCTOWYMBOCTD K BO3AECHCTBUIO
0CTpOTO cTpecca. Y caMIOB yIOTpeOIeHNe XJIOPEILIbI TPUBO-
JUT TOJIBKO K YBCJIMYCHUIO SPUTPOILIUTOB B KPOBU.

bnarogapHocTn

[Tpuobperenne 1aboOpaTOPHBIX KUBOTHBIX 00ECIEYEHO Cpel-
cTBaMU rocynapcTBeHHoro 3amanns Ne 0324-2017-0004 (6no-
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KoHnuKT nHtepecos
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