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PE®PEPAT

LIENb NCCNEAOBAHUSA. Hac 3anHTepecoBan BONpoC 0 BO3MOXHOW dhitokTyaunn achdhekta AnypeTnkos, NpenapaToB, KOTOpbIe
TakXe LNPOKO NPUMEHSIITCS B KApANONOrMYeckoi KIMHUKE B 3aBUCUMOCTM OT CYTOUYHbIX pUTMOB Y Kpbic. MATEPVAT I METO-
Abl. Nccnepgosanu BO3MOXHOCTb (p/toKTyauun hapmakonornyeckoro appekta oypocemuga (20 Mr/kKr BHYTPUOPIOLWNHHO) B
3aBMCUMOCTY OT CYTOUHbIX BUOPUTMOB Y Kpbic Maccoii 200-250 r. OueHvBany adhhekT npenapaTta nocne BeefeHus B 12 4yacos AHSA
1 B 12 yacoB HOYN. Ha NpoTSXeHUN CYTOK Kaxble 6 4acoB U3MepPSANN Anypes, IKCKPEeL Mo HaTpUsA, Kansa 1 KpeaTuHuHa. 3atem
faelicTBue oypocemmnga uccnefoBanu y Kpbic, MONOBMHA N3 KOTOPbIX HA NPOTSXXEHUN 7 CYTOK Haxoamnacb BTEMHOM NOMELLEHWN,
NnofIoBUHA - BYCNOBUAX BO3AENCTBMA HEBHOIO OCBeLleHns. B TpeTbeli cepnn aKCNepMMeEHTOB B TeYeHMe 7 CyTOK M3BpaLLanm
LMPKaAHY0 PUTMUYHOCTb, NOMELLas XUBOTHbLIX AHEM Ha 12 YacoB BTEMHOE MOMELLEHNE, a HOUbIO BK/IOYast CBET. YacTu XUBOTHbIX
BBOAMNN npenapaTt B 12 yacoB AHA, YacTh - B 12 yacoB Houn. PE3YJIbTATDBI. Y Kpbic, nosyvyaslinx AuypeTuk B 12 yacoB gHA,
YPOBEHb CYTOYHOr0 Mo4yeoTaeneHus 6bln npumepHo Ha 40%, a akckpeuun Nat+ - Ha 30% Bbilwe, YeM Y XXUBOTHbIX, KOTOPbIM
hypocemng BBoAMAN B 12 yacoB HOUM. OTMEYEeHHbIi NPUPOCT ob6ecneynBanca B HOYHOE BPEMS, NOCKO/bKY B NepBble 6 4acoB
nocne BBeAeHUs pasnuuuii B AeicTBUM npenapaTta He Habnwganock. BeegeHvne dpypocemmnaa Kpbicam, ANUTENbHO Haxo4uB-
LMMCS BTEMHOTE, NPUBOANUIIO K pa3BUTUIO Anype3a u HaTpuilypesa, koTopble Ha Te xe 30-40% npeBOoCXoAnIn BAVWSHWE npena-
pata y Kpbic, npebbiBaBlINX Ha CBETY. B ycnoBusAx n3BpaleHns LupKagHOW PUTMUYHOCTU Pasnnynii B AUYPETUHECKOM U
HaTpuilypeTnyeckom adpchpekTax hypocemmnga He BbISBASNOCH, T.e. PAOKTyaums 4eicTBNA B 3aBUCUMOCTU OT CYTOUYHOT0 putmMa
ncuesana. MonyTHo 6bIN10 BbISIBIEHO PE3KOE YBENNYEHNE CYyTOUYHOW aKCKpeLuun Naty XUBOTHbIX, AIMTENbHOE BpeMS NpebblBaBLUNX
Ha CBETY M BYC/IOBUSX N3BPaLLEHHbIX LMpKaAHbIX pUTMOB. M0-BUANMOMY, 3TO 06BSACHAETCSH CTPECCOBLIM BO34eicTBMEM 41U-
TeNbHOW CBETOBOW 3KCMO3ULUN U U3MEHEHNSA LMPKaAHON PUTMUUYHOCTM Ha IKCKPELMIO HATPMSA Y HOUYHBIX KUBOTHbIX Kpbic. 3AK-
NIOYEHVE. 3acukcnpoBaHHble 3hheKTbl, BEPOATHO, 06YC/I0BNEHbI BOBIEYEHNEM PETYNISITOPHbLIX BO3MOXHOCTEW anudgusa u
cynpaxuasMmaTtuyeckunx saep runotasamyca nocpefctsom godaMmnHa u MenaTtoHnHa, a Takke usMeHeHnem PyHKUMoHUpoBaHus
CYMNAaTNYeCcKoW CUCTEMbI U OCK TMNoTanamyc-runogu3s-HagnovyeyHnKu.

KnioueBble cnoBa: (oyHKLMs NOYEK, LMpKaaHble pUTMbl, 3dhheKTbl hypocemua.

ABSTRACT

THEAIM of the investigation was to analyze the question of possible fluctuation of the effect of diuretics, drugs that are also
widely used in cardiologic clinics, depending on the circadian biorhythms in rats. MATERIALAND METHODS. Furosemide was
injected intraperitoneally (20 mg/kg) to rats weighing 200-250 g. Effect of the drug following the injection was assessed at 12 pm
and at 12 am. Diuresis, excretion of Na+, K+and creatinine were measured every 6 hours during a day. Then effects of furosemide
were investigated in rats, half of which were kept inthe dark during 7 hours, and another half - in the light. In the third series of
experiments the biorhythms were distorted: the animals were placed inthe dark for 12 hours in the daytime, and at night the light
was switched on. Part of the animals was given the drug at 12 a.m., the other part- at 12 p.m. RESULTS. The rats given the diuretic
at noon had the level of diurnal urination about 40%, and excretion of Na+about 30% higher, than in the animals given firosemide
at midnight. The growth noted took place at night, since no difference in the action of the drug was observed during the first 6
hours after injection. Injection of furosemide to the rats long kept in the dark resulted in the development of diuresis and
natriuresis, that were the same 30-40% higher than the action of the drug in the rats kept in the light. Under conditions of the
distorted circadian rhythm no differences inthe diuretic and natriuretic effects of furosemide were detected, since the fluctuation
depending on the circadian rhythm disappeared. At the same time, sharply increased diurnal excretion of Natwas noted in
animals kept in the light over a long period of time and under conditions of distorted biorhythms. It might be explained by stress
effects of a continuous exposure to light and of changed circadian rhythms on sodium excretion in nocturnal animals - rats.
CONCLUSION. The effects observed appearto be due to the involvement of regulatory properties of epiphysis and suprachiasmic
nuclei of the hypothalamus by means of dophamine and melatonin, as well as to changed formation of the sympathetic system
and the hypothalamus-hypophysis-adrenals axis.

Keywords: kidney function, circadian rhythms, effects of furisemide.
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BBEAEHVE

B nocnegHvie rofbl Bce 60/bLUe BHUMAHUA yaens-
eTcs npobnemam XpoHOBMONOr 1K, 4TO, B CBOK OYepespb,
BbISIBW/O LieNbINA psig BOMPOCOB XPOHO(apMaKoiornm u B
4acTHOCTM heHOMeH (hNOKTYalUun (hapMaKoormyecko-
ro athhekra B 3aBUCMMOCTU OT BUONOTMYECKUX PUTMOB
opraHu3ma. CerofHs XopoLlo W3BECTHO, YTO (hYHKLMO-
HWPOBaHVE CepAeYHO-COCYANCTOM CUCTEMbI NOLBEPIKEHO
CYTOYHBIM UMW UMPKaLHbIM, MECAYHLIM U CE30HHbIM
KonebaHnsM. A NMpu MHOTUX CEpAEYHO-COCYAUCTBIX 3a-
60neBaHMAX, HaNPUMeEP NPU TMNepTOHNYECKO 60/1e3HN,
MPOVCXOANT HapyLleHue 3TUX PUTMOB. Y CTaHOBMEHO
TaKXe, YTo 3 PheKTUBHOCTb LLENI0ro psaa npenaparos,
Takux Kak f-agpeHo6okaTopbl, 610KaTOPbI KasbLme-
BbIX KaHanoB, UHIMomuTopsl AMN® u gpyrue B 3Hauu-
TeNbHOI CTeneHn 3aBUCUT OT LUPKagHbIX KonebaHuii
[1]. Hac 3amnHTepecoBan BONPOC O BO3MOXHOW (h/THOK-
Tyaumun agekta AUypeTUKOB, npenapaTos, KOTOpble
TaK>Xe LUMPOKO NPUMEHAIOTCA B KApANOIOr MYeCKOW KNn-
HVKe, B 3aBUCMMOCTU OT CYTOUHbLIX PUTMOB Y KpbIC.
Mpu 3TOM Mbl YYUTbIBANN, YTO KPbICbl OTHOCATCA K
YXUBOTHbIM, BeAYL M aKTUBHbIA HOYHOI 06pa3 XNU3HW.

MATEPUA/T W METOObI

B kauecTBe gnypeTunka 6bl1 MCNONbL30BaH ypoce-
MW, KOTOPbI/i BO BCEX CEPUAX IKCMEPUMEHTOB BBO-
ANNca BHYTPUOPIOWWHHO B A03e 20 MI/Kr Macchl Tena.
B paboTe ncnonb3oBaHbl Kpbicbl Maccoli ot 200 go 250
I, HAXOAMBLUMECS B MHAMBMAYANbHbLIX KneTkax. Mouy
cobupanu B Te4eHMe CYTOK NOcCne BBEAEHWs mpenapa-
Ta, U3Mepss AUype3 1 ONpeaensis 3KCKPeLMo HaTpus 1
Kanusa Kaxgble 6 yacoB. O CKOpPOCTU KNy604KOBOIA
hunbTPaLMmM CyanAN N0 3KCKPEL MK KpeaTUHWHA.

B nepBoii cepun 3KCNEPMMEHTOB OAHOW TPyMne Xu-
BOTHbIX ANYPETUK BBOAWUAN B 12 4acoB fHA, BTOPOI -
B 12 yacoB Houn. Bo BTOpPOi1 cepun ¢ Lenbio Bo3geit-
CTBMSA Ha LMpKagHble pUTMbl YacTb KPbIC HA MPOTH-
XXEHUN 7 CYTOK Haxofmnacb B YCNOBUAX MOCTOSHHOM

Puc. 1. BnuaHue dypocemmnga (20 Mr/kr) Ha guypes u aKckpe-
LMI0 HATPUA Yy KPpbIC B 3aBUCMMOCTU OT BPEMEHWN BBeAeHUs. Mo
ropusoHTanbHomi ocn: K- KOHTponb, 12 - nocne BBefeHns B 12
yacos, 24 - nocne BBeAeHUs B 24 yaca. 1o BepTMKasIbHOW OcK
NeBOW YyacTu 34ecb U ganee - auypes, MA/CYTKWU, NpaBoi yac-
™™ - aKckpeumusa Nat, MKM/cyTkn. 3Be3foykammn 0603HAYeHbI
[OCTOBEPHbIE U3MEHEHNSA MO CPaBHEHWMIO C KOHTPOJIEM.
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TEMHOTbI, BTOpas rpynna B TEYEHMEe TaKoro e Bpe-
MeHU npebbiBana B OCBELLEHHOM NoOMeLLeHun. B Tpe-
Tbeli Ccepun 3KCNepUMEHTOB uccnegoBann ekt
(hypocemmaa Ha )oHe n3BpalLeHHbIX LUPKagHbIX pUT-
MOB Y KpbIC. 15 3TOro 6blna npegnpuHsaTa nonbiTKa
nepef BBeAEHWEM LUYPETUKA U3MEHUTb CYTOYHYHO
PUTMWYHOCTb, MOMELLASA XXUBOTHbLIX BO BPEMS CBETO-
BOro AHA B TeEMHOe nomMelleHue Ha 12 4yacos, a 3aTeMm
- B HOYHOE BpeMS - Ha TaKoW e nepuof BKIOYaNu
[JHEeBHOe ocBelleHue. MpeaBapuTenbHO 40 BBEAEHMSA
(hypocemuga onpefeninu QyHKUUIO Noyek nocne 7
CYTOK TaKOro M3BpalleHHOro puTma.

PE3Y/IbTATHI

Kak BufHO 13 puc. 1,y Kpbic, NofyyasLimnx gypo-
cemug B 12 yacos fHA, YPOBEHb CYTOYHOrO0 MOYeoT-
feneHuna 6bln npuMepHo Ha 40% Bbilwe, YeM Yy
>KMBOTHbIX, KOTOPbIM npenapart BBOAMIM B 12 yacos
Houn: 13,9+1,22 mn u 9,6£0,93 MmN COOTBETCTBEHHO
(p<0,01). CyTo4Haa 3KCKpeLusa HaTpus Takxe 6Oblna
B cpegHeM Ha 30% Bbille, COCTaBAASA COOTBETCTBEH-
HO 1794+116 MKM 1 1334165 MKM B cyTku (p<0,05).
BblfeneHne Kanua v CKOpPOCTb (uNibTpauuu cylle-
CTBEHHO He pas3/inyanuncs.

Bo BTOpOWA cepun OMbITOB Nepes BBefeHMEM QY-
pocemufa NONyTHO OMPeLensanu, He U3MeHsAeTCcs Nin
(DYHKLMSA NOYEK Y XUBOTHbIX, ANNTENIbHOE BpPeMa npe-
ObIBaBLINX B TEMHOTe UM Ha cBeTy. OKa3sanocb, 4To
nokKasartesy NoYeYHOW PYHKLNN Y KPbIC, HAXO4MBLUNX-
CA B TEMHOM MOCeLLeHNW, NPaKTUYeCKN He oT/nya-
NNCb OT HOPMbI. YTO Xe KacaeTcAa XWUBOTHbIX,
ONVTEeNbHO NpebblBaBLLMX HA CBETY, HA POHE HOpMaib-
HbIX LU(MP CYTOUHOrO Auypesa, 3KCKpeLuun Kanus u
KpeaTuMHWMHA BbISABNANOCHL NOYTK 10-KpaTHOe yBenuue-
HWEe CYTOYHOro BblAeneHnsa Hatpus: 247+40,6 mMkM
npotue 32+7,0 MKM Yy KpbIC, HAXOAUBLUNXCS B TEM-
HOM nomeweHnmn (p<0,001). Y MHTAKTHBIX XXUBOTHbIX
nokasartesb BblgeneHnsa Na+ coctaensan 28+2,0 MkM
B CYTKMU.

Puc. 2. BnusHue dypocemuga (20 mr/kr) Ha guypes u aKckpe-
LU0 HaTpUsl Y KpbIC, ANNTENBHO NPeO6bIBaBLUMX B TEMHOTE U Ha
cBeTy. o ropm3oHTanbHon ocn: K- KoHTposnb, T - mocne npe-
6biBaHMSl B TeMHOTe, C - nocne npebbiBaHUSI Ha CBETY.
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BBefeHve thypocemupa Kpbicam, 4/MTENIbHO Ha-
XOAMBLUMMCA B TEMHOM MOMELLLEHUN, KaK crefyeT u3
puc. 2, NPUBOAMWIO K Pa3BUTUIO CYTOYHOIO LUYPETU-
4eckoro afdekra, KOTOPbIA Ha Te xe 35% npeBoCXo-
OVN BAWAHWE Mpenapata y KpbIiC, ANUTENbHO
npebbiBaBWINX Ha CBeTYy. Tak, CYTOUHbIA ANype3 y
MepBOi rpynnbl XXMBOTHbIX Bo3pacTan go 13,4+1,12 mn,
ay BTOpoOii - go 9,8+0,76 (p<0,01). Paznuunsa B 3KCK-
peuuy HaTpus BbIN HE CTO/b BbIPaXKeHbl, XOTH U 34eChb
6blna 3aUKCUpoBaHa YeTkas TeHAEeHUUA B MOJb3y
KpbIC, MPOLO/KUTENLHOE BPeMS CYLLECTBOBABLUMX B
YCNOBUAX TEMHOTbI: 1451+111 MKM 1 1232+110 MKM
COOTBETCTBEHHO (p>0,5).

Takum obpa3oM, 0Kasanocb, 4YTO aPGeKT aunype-
TUKa, MONYUYEeHHbI B YCNOBUAX MPOLO/MKUTENBHOIO
npebbiBaHUSA KPbIC B TEMHOM MOMELLEHUK, Bbin COMo-
CTaBUM C TaKOBbIM, HabMOAaBLLINMCH Y UHTAKTHbIX
KpbIC Npv BBedeHUU (hypocemmnga B 12 yacos fHA. A
feicTBMe npenaparta y KpbiC, HAXO4MBLUMXCA Ha CBe-
Ty, ObI/I0 @aHANOrNYHLIM 3DPeKTY, UMEBLUEMY MECTO
nocsne BBefeHMA B 12 4acoB HOUM.

B TpeTbeil cepun OMbITOB B YCMOBUAX M3BPALLEH-
HbIX CYTOYHBIX PUTMOB BbICHU/IOCH, YTO eLle [0 BBe-
JeHunsa pypocemMuaa napameTpbl IKCKPETOPHOMR (PyHKL N
MoyYyeK HaNnoOMWHaNN TaKOBbIE Y KPbIC, A/IMTENIbHOE Bpe-
MA Npeb6biBaBLUMX Ha CBETY, T. €. Ha (hOHE HOPMaJIbHO-
ro ypoBHS CYTOYHOIO MOYEOTAe/NIeHUs, IKCKpeLum
Kanua n unbTpaumMmn BblfeneHne HaTpus 6bl10 PesKo
MoBblLEHHbIM: 220£37,7 MKM/CYT B cpaBHeHum ¢ 28+2,0
MKM/CYT Yy UHTaKTHbIX XUBOTHbIX (p< 0,001).

Mocne npebbiBaHWUA KPbIC B YC/IOBUAX U3BPALLLEH-
HOro CYyTOYHOr0 pUTMa NePBON rpynme XUBOTHbLIX BBO-
annu gypocemunp B 12 yacoB AHs (Y KpbIC - HOYb),
BTOpoON rpynne - B 12 yacoB HouM (Y KpbIC - [EHb).
OKa3anocb, YTo B 3TUX 3KCMEPUMEHTA/IbHbIX YC/TOBU-
AX, KaK BUAHO W3 puc. 3, pasnuuuii B LUypeTnyeckom
M HaTpuiiypeTuyeckom athhekTax npenapaTa He Bbl-
ABNANOCH, T.e. (WIIOKTyaums AeilcTBUA B 3aBUCUMOC-
TW OT CYTOYHOr0 puTMa ucuyesana. Tak, B MepBoi
rpynne KpbiC CYTOYHbIA fUuype3 Noc/e BBEAEHNSA fuy-
peTuka gocturan 10,7+1,22 mn, BO BTOpOW - 9,3+1,03

Puc. 3. BnusHune dypocemuga (20 mMr/kr) Ha guypes n aKckpe-
LMI0 HATPUA Y KPbIC Ha (hOHE M3BpaLLEHHbIX LUPKaLHbIX PUT-
MOB. Mo ropu3oHTasibHON ocu: 1- nocne BBeAeHus B 12 yacos,
2 - nocne BBefAeHua B 24 yaca.

mn (p>0,5). CooTBeTCTBYOWME LUPPLI IKCKPELUn
HaTpusa coctaBunu 1110+125 mkM n 11601142 MkM

(p>0,5).

OBCY>XAEHVE

MTak, B NepBOi cepun ONbITOB AUYPETUYECKNI U
HaTpUilypeTUYeCKunin ahdekTbl Pypocemmnaa npm NHb-
eKkuuu npenaparta B 12 yacoB AHA CYLLECTBEHHO npe-
BOCXOAMNWN TaKOBble NPV BBELEHUU B MONHOYL. Mpu
3TOM OTMEYEHHbIE pasnnMuug 6binnM HACTONbKO OYe-
BUAHbIMMW, HACKO/bKO, HA NepBblii B3rNA4, N CTPaHHbI-
MW, YYUTbIBasA, YTO KPbICbl - HOYHbIE XXWUBOTHbIE, U
HaubonblWwas CyToYHas aKTUBHOCTb NMpuUcylia UM
MMEHHO B HOYHble Yacbl [1]. ¥ XXWBOTHbLIX Xe, 4/u-
TeNlbHO HaxOAMBLUIMXCA B TEMHOM MOMELLEHUN, AeWd-
CTBME AMYPETUKA NPEBOCXOAWNO BblfeNEHNE BOAbI U
HaTpus y KpbIC, 7 CYTOK npebbiBaBLIMX Ha CBeTY. B
nepBoM MPUOBAVKEHUWN 3TO YKa3blBano Ha Hanuuue
ornpefeNneHHoro HecooTBeTCTBMA. K cyacTbio, No Xo4y
omnbiTa Mbl U3MepPANN MOYeOoTAeNeHne Kaxible 6 ya-
COB, YTO U MO3BOJINI0 OTBETUTb HA BO3HWKLLWI BOM-
poc. AHanu3 nokasan, 4YTo B pe3ynbTaTe Takoro
MOLLHOIO BO3AENCTBMS Ha MOYKM, KOTOPOE OKa3blBa-
eT (hypocemuj B AaHHOW [03e, Aa elle B YCMOBUAX
BHYTPMOPIOLLINHHOTO BBEAEHUA, BCE MOKa3aTen 3Kc-
KPeTOPHOW (hYHKUMK NOoYeK 3a nepeble 6 4acoB Obinn
OfMHAKOBbLIMW Y BCEX MPELCTaBNEHHbIX BbILEe Fpymnn
XWBOTHbIX HE3aBUCUMO OT BPEMEHU BBEAEHUA WU
YCNOBUWIA COLEPXaHNa B TEMHOTE WK Ha cBeTy. Pas-
Anuus xe 66111 06yCNOBAEHBI MPOLLECCaMU, MPOUCXOLS-
WwumMn B nocnegyrowme 18 vacos. Tak 4TO y KpbIC,
NoslyYMBLUNX ANYPETUK B 12 4yacoB AHA, 6onee cunibHoe
OMYpEeTNYECKOe U HaTpuilypeTnyeckoe AeicTeus obec-
neymsannch B nepmog c 18 yacos fo 12 yacos crefyto-
ero fHA, T.e. B OCHOBHOM B HOYHOI Mepuog.
COO0TBETCTBEHHO, Y XXMBOTHbIX, KOTOPbLIM Mpenapar BBO-
Avnn B 12 4yacoB HouW, pasnuuus B adgpektax 6biam or-
paHnyeHbl paMKaMy BPEMEHHOro MHTepBana ¢ 6 yTpa
[0 12 yacoB HOUW CNefyroLWwnx CyTOK, T.e. rNaBHbIM 06-
pa3om CBET/IbIM NEPMOLOM CYTOK. Ha 0CHOBaHWM 3TOr0
Mbl MOXEM YTBEPXAaTb, YUTO 60Nee CUJbHbIA MOYeroH-
HbI/ 3DEKT Y HOUHBIX XXMBOTHbIX Pa3BMBAETCH UMEHHO
B HOYHOe BpeMfA. VI 370 COOTBETCTBYeT pesy/nbraram,
MOMTYYEHHbIM Y XXMBOTHbIX, ANTeNbHO NpebbiBaBLINX B
TEMHOM MOMeLLeHUM, B CPaBHEHWNN C KpbiCaMK, NPOAOS-
XWUTENbHOE BPeMs HaXOANBLUMMUCS B YCIOBUAX BO3AEN-
CTBWS OHEBHOrO CBeTa.

OTAenbHOro BHUMaHUA 3acny>Xusaet (hakT pes-
KOro NoBbILEeHUA 3KCKpeLmn Na+ go BBefjeHns dypo-
CeEMUAA Y XXUBOTHbIX, OAUTENIbHO MpebbiBaBLINX B
YC/0BUSAX AHEBHOTO OCBeLeHNs. O6BACHUTL 3TOT (DaKT
MOXHO OyfeT rnocne cneuunanbHoro nsyyeHuns. 3geco
e 0TMeTUM, YTO CKOpee BCero aTo CBfA3aHO CO CTpec-
COBbIM BO3JelCTBMEM CBeTa W peanusyeTtcs 6naro-
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[aps BOBNEYEHNIO PerysTOPHbIX BO3MOXHOCTEN anun-
dun3a n cynpaxmasmaTtuyeckux agep runortanamyca
yepe3 apdekTbl gohamMmHa U MenaTtoHMHa U U3MEeHe-
HVe PYHKLMOHUPOBAHNA CMMNATUYeCKON HepBHOI cuc-
TeEMbl M OCU runoTanamyc-runomn3-HagnovYeUyYHNKN.
JlaBHO M3BECTHO, YTO pa3/IM4yHble CTPEeCCOBbie BO3ei-
CTBUA NPUBOAAT K USMEHEHUAM (DYHKL NN NOYEK, B TOM
yucne - u akckpeuum Na+. Tak, nokasaHo, YTo y Jio-
Aeli n KpblC BAMSAHNE TaAKUX CTPECCOBbIX (DAKTOPOB Kak
HEeBECOMOCTb U ANUTeNbHOEe npebbiBaHMe Ha Xxonofge
CyLleCTBEHHO yBeiMynBaeT NOYEUYHYI0 3KCKpeLuto Ha-
Tpua [2-4]. K cTpeccoBbiM (hakTopam, ge30praHusyto-
WWUM UUPpKaAAHYIO PUTMUYHOCTb Y KPbIC, C MOJIHbIM
OCHOBaHMWEM OTHOCAT U AINTEeNIbHOE HENpPepbIBHOE BO3-
neiicteue ceeta [5, 6]. Mo ToW e NnpuunHe, No-BUAU-
MOMY, pe3ynbTaTbl, NONY4eHHble B TpeTbeli cepuu
3KCMNepuMMEeHTOB A0 BBeAeHMA dypocemupa, ykasbiBa-
0T HAa TO, 4TO M3Bpal,eHne CYTOYHOUW PUTMUYHOCTHU
oKa3blBaeT Ha MOYKW cTpeccoBOoe BO34elicTBUE, aHa-
nornyHoe ANUTENbHOMY BAIMAHUIO CBeTa.

OTHOCUTENIBHO CTONb 3HAYMMbIX pa3nuynini B cune
ANYypeTUYecKoro n Hatpuinypetnyeckoro adhpekToB y-
pocemuga B 3aBUCMMOCTU OT BPEMEHU BBELEHUS OT-
MeTUM, YTO 3TOT (pakT oTMeyasnca paHee B e AUHUYHbIX
pa6oTax ANOHCKUX uccneposarteneii [7, 8] n HyxpaeT-
CcA B AanbHeiwem M3yyeHuun. 3a4ecb NMWb 3aMeTUM,
4YTO OH MOXeT 6biTb 06yC/NOBNEH U3BECTHBIMU U3Me-
HEHUSAMUN DYHKLMOHUPOBAHNSA CUMNATUUYECKOW HEPBHO
cucteMsbl [9-11] U CyTOUYHOI aKTUBHOCTM OCUK rMnoTa-
namyc-runoun3a-HagnovyeyHukn [12-14], 4yTo, BO3ZMOX-
HO, U MoaynupyeT athekT pypocemngaHa nPoTAXEHUN
CYTOK. HapyweHunsa e UuMpKagHOW PUTMUYHOCTH, B
CBOI oyepefb, NPUBOAAT K NUKBUAALUN OTMEUYEHHbIX
Bbille pa3nuyunii B felicTBUN gmypeTuka.

SAK/TIOHEHVE

MouyeroHHoe pgelicTBue ypocemMmuia B yCnoBuax
OAHOKPAaTHOrO BHYTPUOPIOLWMNHHOTO BBEAEHNSA KpbiCaMm
3HauYMTeNbHO BapbuWpyeT B 3aBUCMMOCTU OT LUUPKag-
HblX PUTMOB C pa3BuTuemM 6onee cunbHOro agpdekta
B HOYHOI Mepnoa BPEMEHMN.
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HapylweHne unu nsBpawieHne CyToOUYHbIX PUTMOB Y
KpblC HUBENUPYET pa3nuuua apekToB hypocemuma.

OnntenbHoe npe6biBaHWE XUBOTHbIX Ha CBeTY U
BYC/NOBUAX U3BPALLEHUA CYTOUYHbIX PUTMOB NPUBOAUT
K MU3MEHEeHUI0 3KCKPeTOPHOW (hYHKLMUM MoYeK, Bbipa-
XawuemMyca B yCUNEHUM CYTOUYHOTO BbigeNIeHUs Ha-
Tpus.
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