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BMN/IMB XPOHIYHOI'O CTPECY HA MOP®OMETPU4YHI MOKA3HUKHU
NIHEAZTbHUX KNITUH LLLYPIB

MuKonaiBCbKMIA HaLiOHANbHUIA YHiBepcuTeT imeHi B. O. CyxomnuHcbKkoro (m. Mukonais)
2YopHOMOPCbKMIA HaLiOHANbHUIA YHiBepcuTeT imeHi Metpa Moruam (m. Mukonais)

38’A30K ny6iKauii 3 nNfaHOBMUMM HayKOBO-A0CAIA-
HUMK poboTamu. [ocniaKeHHA BMKOHAHO B pamKax
HayKoBO-Aoc/igHOT poboTn Kadpeapwu nabopaTopHoi
AiarHOCTUKM MWKONAIBCbKOro HaliOHAaAbHOIoO YHiBep-
cuteTy imeHi B.O. CyxomnunHcbKoro «llopiBHANbHA Mmop-
donoria nasyx TBepaoi 060/0HM TOOBHOIO MO3KY
xpebeTHmx» (N2 aeprkaBHOi peecTpauii 01150000176,
2015-2020 pp.).

Bctyn. Bnaue ekcTpemanbHUX GaKTopiB BUKIMKAE
Hacamnepen, akTMBaLLiO ABOX PEry/totYnX CUCTEM Op-
raHisMmy — HepBOBOI Ta EHAOKPMHHOI, A TAKOX KOMMIEKC
MOPOIOriYHMX 3MiH, HanpaBAeHMUX Ha NiATPUMAHHSA
romeoctasy [1]. BaxknuBy ponb y 34ilCHEHHI aganTauin-
HUX peakLi opraHiamy o aji ctpecopHux ¢pakTopis, a
TAKOX B 3aXMCTi opraHiamy Big, HecnpuATAMBKUX daKTo-
piB AOBKiNAA Bigirpae enigis, Wo € HEMPOEHAOKPUHHUM
opraHom [2,3]. Tomy cTpecoBi peaKLii CynpoBOAKYHOTb-
CA peakTUBHUMM 3MiHaMu Mmopdonorii enidisy, AKMA
AKTMBHO BK/IIOYAETbCA B NpOUEC aganTauii, 3MiHOKYM
dyHKUioHanbHy aKTuBHicTb [4]. Ocobausuin iHTepec
BUK/IMKAOTb 3MiHU MOPPOMETPUUYHMX NapamMeTpiB ni-
HeaslbHUX KNITUH, OCKIIbKM BOHU € MapKepom byHKLi-
OHa/IbHOTO CTaHy MiHeaNoLuMTiB, a BiANOBiIAHO i enidisy.

MeTtolo Haworo AocnigKeHHA 6yno BCTaHOBUTH
MOPPOMETPUYHI 3MiHM NiHEaNounTIB LWypiB B yMOBaX
XPOHIYHOro cTpecy.

O6’eKT i meTogM pocnipyeHHA. EkcnepumeHTanb-
He gocnigXeHHa 6yno NnpoBeAeHo Ha 16 cTaTeBoO3PIINX
camuAx LWypiB NiHii Bictap, Bikom 12 micAuis Ta macoto
220-260 rp. TBapuHKU nepebyBann 3a CTaHAAPTHUX YMO-
BaX BiBapit0 B yMOBax NPUPOLAHOI 3MiHU CBITN0BOI | TeM-
HOBOI YaCTUHU J06M | Bynun posnogineHi Ha 2 rpynu (no
8 TBApPWH B KOXKHill rpyni): iHTaKTHY | eKcnepumeHTab-
Hy. MopgentoBaHHA XPOHIYHOro CTpecy 34ilcHoBaNM
waaxom rinepanHamii. LWypis nomiwann B pesepsyap
i3 Bogoto mictkictio 10 n. Ha 10 xB. 4NA NPUMYCOBOro
nnaBaHHA [5]. OgHOpa3oBi TpeHyBaHHA 3A4iMCHIOBaNU
Brnpogos 10 aib [6].

Mo 3aKiHYEeHHIO TepMiHy eKcnepumMeHTy Miaaocnia-
HUX TBapUWH NigAaBann eBTaHasii B YiTKii BignoBigHOCTI
[0 BUMOT MONOXKEHb «EBPONENCbKUX KOHBEHLLN LLOA0
3aXMCTy XpPebeTHUX TBAPWH, LLO BUKOPWUCTOBYIOTHCA B
eKcrnepmMmeHTaNbHUX Ta iHLWMX HayKoBMX Linax» (CTpac-
6ypr, 1986), a TakoX «3arasbHUX €TUYHUX MPUHLMNIB
EeKCMepuMEeHTIB Ha TBAPUHAX YXBaJIEHUX NEPLUMM HaLio-
HaNbHUM KOHrpecom 3 bioeTuku (Kuis, 2001). EBTaHasito
TBAPWH 34iMCHIOBANN WAAXOM AeKaniTauii nig nerkum
edipHMM HapKo30M.

Micna gekanitauii NpoBOAWAM CKanbNyBaHHA Yepena
3 NofaNblUMM BUAANEHHAM CKAENiHHA Yyepena pasom
3 TBEpPAO MO3KoBOK 060n0HOW. [MoTim obeperkHo
BiLLOKPEM/IOBA/IM TONOBHUA MO30OK pPasom 3 M’AKOH
MO3KOBOK 060/10HOI0 Big, OCHOBM Yepena. OTpMMaHi
MaKponpenapaTi 3aHyptoBaau y OiKCylOUMin PO3UMH
10 % HeWTpanbHoro dopmaniHy. [lna cBoeyacHoro Ta
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NMOBHOLIHHOTO MPOHWKHEHHA }IKCYIOUOro PO3YMHY B
enidiza nonepeaHbO po3cikanu m’aKy 06010HY rosoB-
HOTO MO3KY TBapWH, B MicLAX HaNbiNbW HabAUMKEHUX
0,0 30HM Moro po3TawyBaHHA. licna BuayyeHHs enigisy
pa3om 3 NPUAAralYUMK A0 HbOTO CyAMHAMMU OTpUMA-
HUIA KOMMAEKC 3aHyptoBann y dikcytoumnin posumH 10 %
HeNTpanbHOro popmaniHy. 3a LOMNOMOTOH CTAHAAPTHUX
cnocobis matepian 3akatoyanu y napadiHosi 610ku, 3
AKUX BUFOTOBAANN 3Pi3M TOBLLMHOW 4 MKM i dapbyBanu
remMaToKCUAiHOM Ta eo3nHOM. OTPUMaHi TaKMM YMHOM
ricToNOriYyHi nNpenapaTv BMBYAAM MPU Pi3HUX 36iMb-
LUEeHHAX MiKpocKony mapKku: «CarlZeiss» 3 noganblumm
doTorpadyBaHHAM MiKponpenapaTiB undposmum asep-
KanbHUM dpoToanapatom dipmum «Canon».

MopdomeTpuyHi BUMiptOBaHHA NPOBOAMUM 3 BUKO-
PUCTAHHAM MiKPOMETPa OKY/IAPHOrO MBMHTOBOrO TUMY
MOB 1-16 npu 36inblueHHi 06’ekTnBa 40x. Bu3Haua-
N BeNuKuU (B) i mannin (m) aiametpu (4) agpa (1) Ta
uMTonnasmu (1) CBIiTAMX | TEMHUX MiHEaNoumMTiB y ABOX
B33aEMOMNEPNEHANKYNAPHUX HanpsamKax. Bpaxosyroun
Mmani po3mipu i okpyrny dopmy agepeub CBITANX NiHe-
a/IoUMUTIB IXHIi PO3MipX BM3HAYa/IM B OAHOMY HAMpPAMKY.
Mnowy unTonnasmm Ta agep BM3Havaau 3a Gopmynioro
S=mnrR, ge r i R — manui i BeAnKnin pagiycu BignosigHo.
BpaxoBytoun okpyrny dopmy agepeub ix naolly Bupa-
XoByBanu 3a popmynoto S = mr2. Bei oTpumani umbposi
BE/IMYMHU BUPAXKEHi B MKM. [1nA YHUKHEHHA MOMUIOK
mopdomeTpii niggaBanuca Auwe 3pisM TUX KAITUH, B
AKMX AyKe pobpe KoHTypysBanu agepud. MNiHeanouu-
T (e CTOCYETbCA CBITANX KNITUH), B Kapioniasmi sKMx
6ynu BiacyTHI aAgepua abo BUABNAAUCA nLe iX 3aAMLL-
K1, Npu nposesAeHHi mopdomeTpii He Bpanu Ao yBaru.
Tym cammm, Mu BBaXKaeMo, A0CAraNaca 3Ha4YHOH Mipoto
CTaHZAPTM3aLIA OTPUMAHUX GAKTUYHUX SAHUX B KOXKHIl
3 JOCNIAXKEHUX cepiil eKcnepMMeHTaIbHOro maTepiany.

Bci oTpumaHi pesynbratv niggaHi cTaTUCTUYHIN 06-
pobui ANA NapameTPUYHNX KPUTEPIiB 3 BUKOPUCTAHHAM
t-kpuTepito CTbtogeHTa Ta nporpamu Statistica 6.1 i Excel
i3 nakety MS Office XP. [lna KoxHOi BMGipKM po3paxo-
BYBa/M cepegHto apudmeTmyHy (M), ii cTaHgapTHY no-
XMbKy (M) i cepeagHe KBagpaTUyHe BiaxuneHHa (o). Jo-
CTOBIPHMMW BBaAXKaNWN pe3ynbTaTh NOPIBHAHb NPU PiBHI
3HaueHHs p<0,01, p<0,001 [7].

Pe3ynbTatv pocnigiKeHHs Ta ix obroBopeHHA. 3a
pe3ynbTaTamu Hawux MOpPOMETPUYHUX AOCAIAKEHD
niHeaNbHUX KNITUH eKCnepuMeHTa/IbHUX TBApPWH, BCTa-
HOB/IEHO [OCTOBipHE 3MEHLUEHHA N/OLWi LUTONAasmu
i AQpa aKTUBHMX CBITAUX NiHeanouuTiB NOPIBHAHO 3
KOHTPO/IbHOO rpynoto TBapuH (Taban.), wo 6e3ymoBHO €
PEe3yNbTaTOM 3HUMKEHHA iX QYHKLIOHaNbHOI aKTUBHOCTI
BHAC/iOK BNANBY CTpecoBMx GaKTopiB i cBIig4YMTL Npo
3MeHLUEeHHA MPOLLECiB BHYTPILIHbOKAITUHHOIO CUHTE3Y.

BcTaHOBNEHO, WO Y CBIT/IMX aKTUBHUX MiHEA/IOLMUTIB
cepefHA NAOWQA UMTOMAA3MM 3MeHLWYeETbcA Ha 14,21
% (p < 0,001), cepeaHAa naowa sApa 3MEHLLYETbCA Ha
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23,59 % (p < 0,001), cepeaHa naowa sgepus
Ha 13,58 %.

BuasneHo, Wo cepeaHs njowa uu-
TONMA3MKM | A4Pa MANIOAKTUBHUX TEMHMUX

Tabnuuysa.

CepeaHi mopdomMeTpUUHi NOKA3HMKU NiHeaNouMTIB LypiB,
AIKMX NifpaBanAu XPOHIYHOMY CTpeCy NOPIBHAHO 3 KOHTPO/IbHOKO

KNITUH 3MeHLWyeTbeAa Ha 13,50 % i 24,78 %
BignoBsigHO. Agepua y TEMHUX NiHeanoum-
TaxX He BUABAAIOTbCA, LLO MOXHA MOACHUTU

HAAMIPHMM  3aMOBHEHHAM Kapionaasmu

63300iNbHOIO PEYOBMHOI, KA «MACKYEY
agepue KNiTUHU.

3MeHLIeHHA Nolli Agepua BKasye Ha

3HUKEHHA cuHTe3y pPHK, HeobxigHoi ans
cuHTe3y binka. ABnwa NikHO3y Aaep 3 nepe-

Ba*KaHHAM NpPOLECIiB YLLibHEHHA reTepox-

POMATMHY € OCHOBHO MPUYMHOID 3MEH-
LeHHA NAoLWi Aaep y Niaa0CAIAHUX TBAPUH.

rpynoto
MNnowa ymMtonnasmum Mnowa agpa Mnowa agepuA
lpyna TBapuH MKM? MKM? MKM?
M+m M+m M+m
CBiTni niHeanoynTn
KOHTDOb 74,58 + 1,89 27,68 £0,82 3,02+£0,32
P n =20 n=20 n=20
XOOHIYHUI CTheC 63,98 + 2,05** 21,15 £1,27** 2,61+0,22
P P n =20 n =20 n =20
TeMHi niHeanoutn
KOHTDOb 38,66 £ 2,04 16,87 £ 1,22 .
P n=10 n=10
XDOHIUHMI CToEC 33,44 +4,32 12,69 +1,75 R
P P n =20 n=20

TakoXX 3MeHLWEeHHA naoWi Agpa MOXHa
nos’asatM 3 nepexogom OyHKLiOHaNbHO (p < 0,001).
AKTMBHOIO eyXPOMATUHY Y YHKLiOHaIbHO
HEaKTUBHWIN reTeEPOXPOMATUH, LLLO Ma€E HEBENIMKY 34aT-
HiCTb A0 TpaHcKpunuii. EyxpomaTuH sBiAE CO60H0 MeHLL
KOMMAKTHY i KOHAEHCOBaHy dopmy XpomaTuHy, npu
AKIN GiNbla KiNbKICTb reHiB 3a4aTHa 40 TPaAHCKpUNui B
cneuianiaoBaHii KAiTMHI. MOXHa NPUNYCTUTU 3HUXKEH-
HA PiBHA TpaHCKpuMNUii i cMHTe3y 6inka B ymoBax Xpo-
HiYHOro CTpecy, BHACNigOK eHepreTuyHoro aediunty
niHeanbHOT KAITUHW. Y TOM e Yac 36inblueHHA agepHo-
LMTOM/Ia3MaTUYHOrO CMiBBIAHOLWEHHA BKA3yE Ha 3MeH-
LUEHHA NAOLLi KAITUHM, WO Y3roAKYETbCA 3i BHUKEHHAM
6iNKOBOro CUHTE3Y.

Mpumitku: * gocTosipHO 3 KOHTposem (p < 0,01); ** gocToBipHO 3 KOHTPOsIEM

BUCHOBOK. TakMM YMHOM pe3y/nbTaTh NPOBEAEHOTrO
MOPGHOMETPUYHOIO AOCAIAKEHHA MiHEANbHUX KNITUH
CBiAYaTb MNPO 3HWMMKEHHS (YHKLiIOHANbHOT aKTUBHICTI
enidisy Ha WO BKA3ye 3MEHLIEHHA MOPPOMETPUYHUX
NOKa3HUKIB AK CBITAMX, TaK | TEMHUX NiHEANbHUX KNITUH.

MepcnekTnBM NoaanblunX gocnigKeHb. basyounco
Ha OTPMMAHMX pe3ynbTaTax Ta BPAXOBYHUM TON aKT,
Wo ¢i3ioNoriYHN KOHTPOAb EHAOKPUHHOT dYHKLIT eni-
i3y 34iMCHIOETLCA CBITIOBUM PEKMMOM HABKOIULLHbO-
ro cepefioBuLLA AOLINIBHUM € Nojanblue AO0CNIANKEHHA
3MiH MOPPOMETPUYHMUX NapPaMETPIB NiHEANbHUX KNITUH
B YMOBAX XPOHI4YHOro CTpecy Ta nopyweHoro doTonepi-

oay.
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BMN/INB XPOHIYHOI'O CTPECY HA MOP®OMETPUYHI MOKA3HUKU NIHEA/IbHUX K/TITUH LLYPIB

MwwunyeHko B. B., YepHo B. C.

Pe3tome. 3a 4oNoMoroto MeToay CBIiT/I0BOI MiKPOCKONii NpoBeAeHUI aHanis MoppoOMEeTPUYHUX NapameTpiB ni-
HeaNbHUX KAITUH LWypiB AiHii Wistar 3a yMOB XpOHi4YHOro ctpecy. BcTaHOBNEHO 3MeHLWEeHHA NAOLW,i LMTOMIa3Mu i
AApa AK aKTUBHUX CBITIMX MiHEANOLUMTIB TaK i MAZIOAKTUBHUX TEMHUX KJITUH NMOPIBHAHO 3 KOHTPOJIbHOK FPynoo
TBApPWH, WO CBiAYUTb NPO NPUTHIYEHHA PYHKLiIOHAbHOT aKTUBHOCTI enidiza. Ha Hawy AymKy, AaHWI aKT MOXKHa
iHTEPNPETYBATU K 3HUKEHHAM PiBHA TPAHCKPUNLIT i CMHTe3y 6inKa B yMOBax XPOHIYHOIo cTpecy, BHAC/NiA0K eHep-
retTuyHoro aediunTy niHeanbHOI KAITUHMN.

Kntouosi cnoBa: enidis, wypu, niHeanbHi KNiTUHK, CTpec.

BJIMAHUE XPOHUYECKOIO CTPECCA HA MOP®OMETPUYECKUE MOKA3ATE/IU MMHEANIbHbBIX KNIETOK KPbIC

MwwuyeHko B. B., YepHo B. C.

Pe3tome. C NOMOLLbIO MeTOAa CBETOBOM MUKPOCKONUU NPOBEAEH aHaIN3 MOPHOMETPUYECKUX MapaMeTpoB Nu-
HeasbHbIX KNEeTOK KpbIC NnMHMM Wistar B yCNOBMAX XPOHUYECKOrO CTpecca. YCTaHOBNEHO YMEHbLUeHMe naowaam
LMTONIA3Mbl U AZPA KaK aKTUBHbIX CBET/IbIX MMHEANIOUMTOB TaK M MANI0AKTUBHBIX TEMHbIX KE€TOK MO CPaBHEHUIO C
KOHTPOJIbHOM PYMNOM }KMBOTHbIX, YTO CBUMAETENLCTBYET 00 YrHETEHMU PYHKLMOHANBHOW aKTUBHOCTK anmdu3a. Mo
Hallemy MHEHUIO, AaHHbIM GaKT MOXKHO MHTEPNPETUPOBATb KaK CHUMKEHWE YPOBHA TPAHCKPUNLMK U CMHTe3a 6enka
B YC/IOBUAX XPOHMUYECKOTO CTPecca, BCeACTBME IHEPreTUYeCcKoro AednunTa NMHeaIbHON KNETKMU.

KntoueBble cnoBa: anndu3, Kpbicbl, MMHEaNbHbIe KNETKU, CTpecc.
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INFLUENCE OF CHRONIC STRESS ON MORPHOMETRIC PARAMETERS OF RAT PINEAL CELLS

Pshychenko V., Cherno V.

Abstract. An important role in the implementation of the adaptive reactions of the organism to the action of
stress factors, as well as in protecting the body from adverse environmental factors is played by the epiphysis, which
is a neuroendocrine organ. Therefore, stress reactions are accompanied by reactive changes in the morphology of
the epiphysis, which is actively involved in the process of adaptation, changing the functional activity. Of particular
interest are changes in the morphometric parameters of the pineal cells, since they are a marker of the functional
state of the pinealocytes, and, accordingly, of the epiphysis.

The purpose of our study was to determine the morphometric changes of pinealocytes in rats under chronic
stress conditions.

The study was conducted on 16 sexually mature males of the Wistar line rats. Animals were under standard
vivarium conditions under natural changes of light and dark part of the day and were divided into 2 groups: intact
and experimental. Simulation of chronic stress was carried out through hyperdynamia. The rats were placed in a
reservoir with water of 10 liters for 10 minutes for forced swimming. One-time training was carried out for 10 days.

According to the results of our morphometric studies of pineal cells of experimental animals, a significant reduc-
tion in the area of the cytoplasm and the nucleus of active light pinealocytes compared with the control group of
animals, which is definitely the result of a decrease in their functional activity due to the influence of stress factors
and indicates a decrease in the processes of intracellular synthesis.

It was found that in light active pinealocytes, the average area of the cytoplasm decreases by 14.21% (p <0.001),
the average nucleus area decreases by 23.59% (p <0.001), the average nucleus area is 13.58%.

It was found that the average area of the cytoplasm and nuclei of low-activity dark cells decreases by 13.50%
and 24.78% respectively. The nucleus in the dark pinealocytes does not appear, which can be explained by excessive
filling of the karyoplasma with a basophilic substance that “disguises” the nucleolus of the cell.

Reducing the area of the nucleolus indicates a decrease in the synthesis of rRNA required for the synthesis of
protein. The phenomena of nucleus picnosis with the predominance of heterochromatin densification processes is
the main reason for the reduction of the area of nuclei in the experimental animals. Also, a reduction in the area
of the nucleus can be associated with the transition of a functionally active eucharoma to a functionally inactive
heterochromatin having a small transcriptional capacity. Euchromatin is a less compact and condensed form of chro-
matin, in which more genes are capable of transcription in a specialized cell. It is possible to assume a decrease in
the level of transcription and protein synthesis in conditions of chronic stress, due to the energy deficit of the pineal
cell. At the same time, an increase in the nuclear-cytoplasmic ratio indicates a decrease in the cell area, which is
consistent with the decrease in protein synthesis.

Thus, the results of the morphometric study of pineal cells indicate a decrease in the functional activity of the
epiphysis, indicating a decrease in the morphometric indices of both light and dark pineal cells.

Key words: pineal gland, rats, pineal cells, stress.
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MOP®O®DYHKLIOHA/IbHUIA CTAH }KYBAJIbHUX M’A13I1B B YMOBAX
MOOOAEDILMTHOI AIETU 3 OAABAHHAM CTPYMOTEHHUX NMPOAYKTIB
Y PI3HI NEPIOAUN OHTOIEHE3Y
IBaHO-PpaHKIBCbKMIA HaLiOHANbHUIA MegUUHUA YHiBepcuTeT (M. IBaHO-PpaHKiBCbK)
antimis2012@gmail.com

38’A30K nyb6nikauii 3 nnaHOBMMM HayKOBO-4OCAIg-
HUMMK poboTamu. Po60oTa BUKOHaHa B mexkax HAP «Mop-
dodyHKLiOHaNbHI Ta LUUTOreHeTUYHi ocobamnBoCTi opra-
HiB | TKAHWH Npu MopoaediLUTHUX CTaHaX, FiNOTMPeOosi»,
AepXaBHUI peecTpauiiHnii Homep 0114U005624.

Bcryn. 3a ganmmu BOO3, 6inbwe 1/3 HaceneHHs
3emii KMBe B 30HaX PO3BUTKY 11040AeDILUTHUX CTaHIB.
3a gaHumm Autadoro ¢oHay OOH (HOHICE®D) «npuxosa-
HUM FONOAOMY» CTPaXKAAl0Tb YCi 6e3 BUKIOUEHHA perio-
HU YKpainu [1,2]. | AK HacnigoK — noniopraHHi nopyLueH-
HA. Tomy npobnema 3axBOptOBaHb BHACAILOK HecTaui
noay 3aMMae npiopuTeTHE Micue cepes, BITYM3HAHMUX i
MiXKHApOAHUX AocniaxkeHob [3,4]. Bigomo npo po3BMTOK
mionaTii npu rinotmpeosi [5], NPUYNHOK SKOro 4acTo €
nogogediumt [1,6]. CnoXmBaHHA CTPYMOFEHHWX NpPO-
OYKTiB NormMbnoe meTaboniyHi nopylweHHs [2]. OgHak

CKeneTHi m’a3n B ymoBax oaoaediumty i3 4oAaBaHHAM
CTPYMOTEHIB He BMBYaAMUCA.

MeTa pocnifskeHHsa. BctaHoBUTUM 0cOBIMBOCTI CTPYK-
TYPHOI OpraHi3aLii BnacHe »KyBasibHOro Ta 6iYHOro Kpu-
nonogibHoro m’A3iB WypiB Ha eTanax MOCTHATa/bHOrO
OHTOreHe3y Mpu eKCcnepMMEHTaNbHO 3MOAENbOBAHOMY
nopoaediumTi 3 4oAaBAHHAM CTPYMOTEHHUX NPOAYKTIB.

O6’ekT i meTtogu pocnig:eHHA. Matepianom ans
OOCNIAXeHHA 6ynn BRacHe KyBa/ibHUM Ta BIYHMI Kpu-
nonoaibHuit m’asn 48 6innx 6eanopogHuUX LypiB-camuiB.
Martepian 3abupanu B YiTKO BUIHAYEHUX CUMETPUUHUX
MiCLLAX B/IACHe »KyBasbHOro Ta BiuHOro KpuaonoaibHoro
M’a3iB. TBapUH AiAnMAK Ha rpynu: | rpyna —iHTakTHI ((n=24)
no 12 TBapuH HeCTaTeBO3PINOro Ta CTaTeBO3PINIOrO BiKY,
AKWX YTPUMYBaIM B 3BUHAMHMX YMOBaXx BiBapito, Ha npu-
POAHbOMY ANA rPU3YHIB KOpMi; |l rpyna — B ymoBax nogo-
nediunTHOT AjETV 3 AOAABAHHAM CTPYMOIEHHUX NPOAYK-
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