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BcTtyn. B ocTaHHi pokn Big3HA4a€TbCs NigBULLLEEHN
iHTepeCc [0 BCEOIYHOro BMBYEHHS TOPMOHY enigisy
MenaToHiHy. BusaBneHo, Wo gaHui ropMoH Mae Lwn-
pokuin cnekTp 6ionoriyHoi akTuBHOCTI [1,6]. BiH ogHo-
YaCHO € IMYHOCTUMYASITOPOM, Henpomeniatopom Ta
O[HWM i3 HaMMOTYXHiWKnX aHTnokcuaaHTie [2,3,13,14].
Takox JoBeOeHO, WO CekpeLis 4aHOro rOpMOHY 3ase-
XUTb Bifl, PEXMMY OCBITNEHHS [5].

EkcnepuvmeHTanbHi  AOCRIOXKEHHS nokasanu, Lo
MENaTOHIH BUKOHYE MPOTEKTOPHY POJib B eKCTpeMarb-
HUX YMOBaX, SKi BUKJIKaHI PISHUMW BULAMU CTPECOBO-
ro HaBaHTaxeHHs [4]. HagmipHa @i3nyHa akTMBHICTb
Ta iMMOOini3alis € cTpecoBMMM dpakTopamu, Lo MO-
XYTb BUKITMKATU DYHKLOHANbHI 3MiHW Ta PI3HUX PIBHAX
opraniamy [8]. MopnibHi 3MiHKM pPyxOBOi akTUBHOCTI, a
TakoX NOpYyLUeHHs doTonepiogy CTUMYIOKTbL NMpoLe-
CV NEepPeKnCcHOro OKUCIEHHS NinigiB, CNpusitoTb Hako-
NUYEHHIO BiNbHUX paaukanis, WO NPU3BOAUTbL O0 MO-
LKOOXKEHHSI CTPYKTYPWU KIITUHHUX MembpaH [4]. Psp,
aBTOPIB Y CBOiX AOCAIAKEHHAM AOBENN, LLLO MENATOHIH
30aTHUIM 3MEHWNTU arpecuBHi BNAMBWM BuULE3rana-
HMUX CTPECOBUX YMHHUKIB Yy CTPYKTypax LEHTPanbHOi
HepBoBoi cuctemu [9,10]. Ane nomibHun edexT gaHo-
ro FOPMOHY Ha iHLi OpraHn Ta CUCTEMU 3aMLLIAETLCA
Mano BMBYEHUM; Malxe BiACYTHI nybnikauji, WO
BUCBIT/IIOIOTb MCTOMIONYHI 3MiHM B TKaHMHaX Npu Nopy-
LeHHsx poTonepioay B KOMOiHaLi 3i 3MiHAMM pyxXOBUX
PeXUMIB.

B TOIn XXe yac, naHux, Lo BUCBITNIOTb CTaH CKeneT-
HUX M’A3iB Ha MIKPOCKOMIYHOMY PiBHI 32 Ai€l0 BULLEHA3-
BaHNX GakTopiB, B CreLianbHin nitepatypi He 3HANAEHO.
ToMy NuTaHHSA AOChIAXEHHS MOPPOAOriYHNX 3MiH CKe-
NeTHUX M’a3iB nicns BNanBy iMMobinisauiiiHoro ctpecy
Ta HagMipHUX i3NYHMX HaBaHTaxXeHb B KOoMOiHaUii 3
nopyLueHHsam hoTonepioay € akTyasibHUM.

MeTa pocnipxeHHs. BcTtaHOBNEHHA 0CO0/MBO-
cTeli rictonoriyHoi 6yO0BM CKENETHUX M’A3iB Ha Thi
MOZENOBAHHSA YMOB HECTa4i MenaTOoHIHY B KOMOiHaLi 3
iMMOGini3auiiHMM CTPECOM Ta HAAMIPHUMU PISUYHUMMN
HaBaHTaXEHHAMMU.

OG’ekt i meToau pocnipkeHb. O6’ekTOM
OOCNIOXKEHHS BUCTYNUAM 24 LWEeCTUMICAYHUX caMus
wypiB niHii Wistar, cepegHboto macoto 150-200 r. Teapu-
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HW 6ynu posgineHi Ha 3 rpynun, KoXHa 3 K1UxX HanidyBana
8 0COOBUH.

EkcnepMeHTN BWMKOHaHI 3 AOTPUMAHHAM BUMOI
€Bponencbkoi KOHBEHLji NpPO 3axMUCT XpebeTHUX TBa-
PVH, WO BUKOPWUCTOBYIOTbCS AN OOCHIOHUX Ta iHLLMX
HaykoBux uinen, (Ctpacbypr, 1986) Ta 3akoHy YkpaiHu
«[1pO 3axMCT TBapWH Bif, XOPCTOKOro MOBOMXEHHS»
(2006).

Pos3nopain TBapuH No ekcnepvMeHTanbHUM rpynam
Bigo6GpaxeHo B Tabnuui.

Ta6nuu4.
Posnopain tBapuH

Ha eKCnepuMeHTasnbHi rpynu

Ne . ) .
rpynu XapakTepuctuka cepiin TpuBanictb gocniagy
BinTBopeHHsa moaeni
rinomenaToHiHeMii .
1. (KoHTponbHa rpyna 30 ai6
Ne 1) [10]
MogentoBaHHs rinome- 30 ni6 (immobini-
> natoHiHeMil + iMMo- 3auinHuim cTpec
’ GinizauinHunii ctpec BMNPOAOBX OCTaHHIX
(OocnigHa rpyna Ne 1) 10 pi6)
MogentoBaHHs rinome- 30 ni6 (HagmipHe
3 natoHiHeMil + HaaMipHe ¢i3nyHe HaBaHTa-
' di3nyYHEe HaBaHTaXEHHSA XEHHS BMPOA0BX
(OocnigHa rpyna Ne 2) ocTaHHix 10 aid)

Y TBapuH pocnigHoi rpynn Ne 1 BigTBoptoBanu
iIMMOOGini3auiiHNiA cTpec LWISXOM OOMEXEHHS PyXiB
[OCNioKyBaHUX TBApWUH Ha 4 rogvHW y KAiTUi-neHani.
BukopucTaHHa paHux KiTOK-NeHaniB pisko obmexy-
Basl0 PYXOBY aKTUBHICTb TBAPVWH, ane He YTPYAHIOBano
OVXaHHS, a TakoX NPUNOM iXi Ta BOOW.

Y TBapuH gocnigHoi rpynu Ne 2 BigTBOptOBanM Mo-
[enb HaAMIpHOrO i3VMYHOrO HABAHTAXEHHS LUSIXOM
BMKOPWUCTAHHS TECTYy «MPUMMYCOBOro nnasaHHs» (R.
Porsolt, 1977) [11].

Martepianom AoCnigXeHHs BUCTYNUAM dparMeHTn
YOTUPBLOXIOSIOBOr0 M’A3y CTerHa (NPoMixkHa roniska),
AKi 3aHyptoBann y dikcytoumnii posyunH 10 % HenTpanb-
Horo dopmarniHy. 3a 4ONOMOrol 3arasbHOMPURHATUX
MeToauk [7] maTepian 3aknoyanu y napadiHosi 6510ku,
3 AKUX BUFOTOBASANM NapadiHOoBi 3pi3n TOBLLWHOW 6-8
MKM 3 noganbwmnm dapbyBaHHAM reMaToKCUNTIHOM
Ta €03MHOM, 3aNi3HUM remMaToOKCUNIHOM, PEeakTUBOM
LivH3epninra. OTpumaHi rictonoriyHi npenapatn 3a-
KnoYanM B KaHaacbkvii 6anb3amM 3 nopasbluvM BUB-
YeHHsAM Ta poTorpadyBaHHAIM 3a LOMOMOrO0 TPUHOKY-
NApHOro Mikpockona (MikpodoT) Karl Zeiss Primo Star
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3 doTokamepoto «Canon G-10», ska nig’eaHyBanach oo
nepcoHanbHOro KoMmn'totepa.

PesynbTaTn pocnigXeHb Ta X OOroBOPEHHS.
Mpn mikpockonii ricToNorivHMX npenapartis oTpuma-
HUX Bif, KOHTPOJIbHOI rpynu Ne 1 BMSBNEHO NOMipHE
PO3PIAKEHHST  MIDKBOJIOKOHHUX  Ta  MiKMY4YKOBUX

MPOMIXKIB 3a pPaxyHOK PO3BUTKY CMOJYYHOI TKaHU-
HW. MopibHi 3MiHM MOXYTb BKasyBaTW Ha 3MEHLLEH-
HS KiTbKOCTi CyOUH MIKPOLMPKYNSATOPHOrO pycna, o
MOXE CMPUYNHUTU MOPYLUEHHS BIATOKY KPOBi Y TKAHUHI.
Lle Mmoxe npuBecTn A0 NOSBM HAOPSIKY B AOCAIAXKYBaHil
TKaHuHi (puc. 1).

Puc. 1. Po3piaxeHicTb Mi>XKBOJIOKOHHMX Ta MiXKMY4YKOBUX
npomixkiB. MapadiHoBuin 3pi3. leMaTOKCUNIH-€03UH.
MikpodoTto. 06.x20, ok.x12,5.

Yepe3 nOpyLEHHS MIKPOLMPKYNALUii B TKaHWHI
BUHMKAIOTb 3MIiHW Yy CTPYKTYpPi M’A30BMX MNYYKIB, LWO
MPOABNSETLCH K MOLUKOIKEHHS LiNICHOCTI KOMMJIEeKCy
Miodibpun (puc. 2).

f»—fr. T

Puc. 2. lecTpykuisa Mm’a30Bux BONIOKOH. MapadiHoBuii 3pis.
FemaTtokcunii-eo3uH. MikpodoTo. 06.x40, ok.x15.

TpuBanuii HabpPSK TKAHWHW MOXE MNPU3BECTM [0
PO3BUTKY aTpodii y AOCNIOXKXYBaHNX CTPYKTYpax.

TakoX Npu AOCNIAKEHHAX MICTONOMYHNX NpenapaTis
[aHOi rpynn TBApWH B AESKNX BUNAAKax B TOBLLj TKAHW-
HU BiAMIYaETbLCA NOsiBA aANMNOLNTIB (Big, HE3PINNX HOpM
00 0pOpMNEHUX NPOLLAPKIB XMPOBOI TKaHWHW). [aHi
3MiHM TaKoX MOXYTb OYTV 03HaKOI aTPOMIHHNX 3MiH Y
CTPYKTYpi M’A30B0Oi TKaHWHK (puc. 3).

Puc. 3. CkynuyeHHs agunouuTie. MapadiHoBuii 3pis.
FemaTokcuniH-eo3nH. MikpodoTo. 06.x40, ok.x15.

[Mpwn pocnigXXeHHi ricToNOriYHMX Npenaparis TBApUH
pocnigHoi rpynu Ne 1 BUSIBAEHO 4iTKE POS3LLENnIeHHs
dIBpPMNAPHOro KOMMIeKCy M’a30BKX My4kiB. MPoMiXkuM
MiXX BOJIOKHaMK 30iNblUEHi Ta $CKPaBO BUPAXEH,
BUSIBNIIETLCA  PO3POCTAHHA  CMOJIYYHOI TKAHUHWU Y
Mi>XBOJIOKOHHUMX Ta MiXMNY4KOBMX MpoMmixkax. M’a3ose
BOJIOKHO BUMSAAE MOLLKOAXEHMM Ta HabyBae BUMMAL,
«MO3aikn» (puc. 4).

BusaBneHi rictonoriynHi 3MiHM y TBapuH AaHOI rpynu
CXOXi i3 3MiHaMM y TBapPUH KOHTPOJIbHIN rpyni Ne 1.

e
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Puc. 4. Po3pocTaHHS CMONYYHOT TKAHMHN.
MapadiHoBuii 3pis.
BanisHunii remaTokcunid. MikpogoTo. 06.x20, ok.x10.

OTxe, PO3rNsHyBLUN BULLLEOMNMCaHi 3MiHW,
cnig 3a3HaunTWh, WO A0 MNOWKOAXEHHS CTPYKTYpP
Mio@ibpun NpPU3BOANTL HE TiNbKM CTaH XPOHIYHOT
rinomenaTtoHiHemMmii, a i ctaH iMmMoGinisauiiHoro cTpecy
Ha TNi MOAENOBaHHS HECTAYi MENATOHIHY.

Mpu Mikpockonii FiCTONOriYHMX npenapaTiB oTpu-
MaHux Bif gocnigHoi rpynn Ne 2 6yno BUSIBNEHO, LWO
M’A30Bi BOJIOKHA He crnpuiiHann dapbyBasibHi peyo-
BUHW. MNosiBa NoaibHMUX 3MiH, MOXJIMBO, CBIAYUTbL MPO
HaCNigKM TKaHMHHOI TFiNOKCii, WO CnpuyYMHEHa cTa-
HOM M’SI30BOro nepeHarnpyxXeHHsi, B sskomy nepeby-
Banv nigaoocnigHi TBapuHu. MpocTip MiXX BOMOKHaMu
newo 36inbleHnid i M’a30Bi Ny4ykn BUMMsgaloTb Or-
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TUYHO OAHOPIAHMMMU. TakoX BioMIYAETLCH 30iNbLUEHHS Cnig 3a3HaunTX, WO 30iNbLUEHHSA MPOMIXKKIB MiX
MiXMYYKOBUX MAPOMIXKKIB Ta PO3POCTAHHS CMOYYHOI
TKaHVHW (puc. 5).

M’SI30BUMWN BOJIOKHAMUM Ta PO3POCTaHHS CMOYYHOI
TKAQHUHN TaKOX BiOMIYAETbCSA Y TBAPWUH KOHTPOJIbHOI
rpynn Ne 1.

BucHoBkuU. NpoaHanisysBasLUW MiCTONMOMYHI 3MIHN Y
CTPYKTYPi AOCNIAXYBAHUX TKAHMH, HEOOXIAHO 3a3HaunN-
TN, WO CTaH XPOHIYHOI rinomMenaToHiHeMii B KOMOiHaLii
3 PiISHUMK BUOAMKN CTPECOBUX HABAHTaXXEHb MOXE Mpu-
3BECTU A0 MOPYLUEHHSA MIKPOUMPKYNALIT, NOWKOOAXKEH-
HS1 LinicHOCTI KoMnekcy Miodibpun, Wo B noganbLuo-
My npu3Bene A0 aTPOPIHHNX 3MiH Y TKaHVHI.

MepcnekTuBmn noaasnbLunx AOCNiAXeHb.

MepcnekTuBHICTbL PO3POOKM [OaHOro  HarnpaBs/eHHS

nonsirae y 3’sicyBaHHi ocobaMBOCTEN MeTaboniyHUX

Puc. 5. 36inblIeHHs MDKMYYKOBUX MPOMIKKIB.
MapadgiHoBum 3pi3.

PeakTue Linnsepninra. Mikpogoto. 06.x20, ok.x10. CUAAHTHUX CUCTEMAX 3aXUCTY CKeNeTHUX M’ A3IB.
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FICTONNOrN4YHA XAPAKTEPUCTUKA CTAHY CKEJIETHUX M’43IB LYPIB HA TJ1l MOAEJTIOBAHHSA
HECTAYI MEJIATOHIHY B KOMBIHALLIT 3 PIBHUMU BUOAMU CTPECOBUX HABAHTAXEHb

FinbmytaiHoea M. L., YepHo B. C.

Pesiome. B cTatTi po3msaanTbes ricTonorivHi 3MiHM B Oy0Bi CKENETHUX M’43iB (Ha NpuKnaai YoTUPbOXIo-
JIOBOro M’A3y CTerHa) Ha Tni MoAenoBaHHs YMOB HeCTadi MenaToHiHy B KOMOiHaLi 3 pi3HUMK BUOAMM CTPECOBUX
HaBaHTaXeHb (iMMobinizauiiiHnii cTpec, HaaMipHi Gi3NYHI HABAHTaXKEHHS).

Knio4yoBi cnoBa: ckeneTHi M’a3u, iMmMobinisau,iriimin ctpec, HaaMipHi Qi3NYHi HaBaHTaXKEHHS, MenaToHiH.

YOK612.459;612.74,612.741,612.741.15

FTMCTOJIOrMYECKAHA XAPAKTEPUCTUKA COCTOAHUSA CKEJTETHbIX MbILLL, KPbIC HA ®OHE MOJE-
JINPOBAHUA HEAQOCTATKA MEJIATOHMHA B KOMBUHALIUU C PA3JINYHBbIMU BUOAMU CTPECCOBbIX
HATPY30K
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MnbmytauHoBa M. L., YepHo B. C.

Pe3iome. B cTtaTbe paccMaTpuBaloTCs M’MCTOIOMMYECKNE UBMEHEHUSI B CTPOEHUM CKENETHBIX MbILLL, (Ha Npn-
Mepe YeThbIPEXTNaBOW MblLLLbI 6eapa) Ha poHe MOOENMPOBaHUS YCNOBUIA HeJocTaTka MenaToHMHa B KOMOUHaLUMK
C pPa3nnYHbLIMMN BUAAMWN CTPECCOBbIX HArpy30K (MMMOOMIN3AUMOHHbIN CTPECC, Ype3MepHble Guanyeckne Harpys-
Kn).

KnioueBble cnoBa: CKeneTHbIe MblLLLbl, MMMOOWIM3ALUNOHHbIN CTPECC, Ype3MepHble pU3ndeckme HarpysKku,
MenaToHMH.

UDC 612.459;612.74;612.741;612.741.15

HISTOLOGICAL CHARACTERISTICS OF THE CONDITION OF THE SKELETAL MUSCLES OF RATS ON THE
BACKGROUND OF MODELING A LACK OF MELATONIN IN COMBINATION WITH VARIOUS TYPES OF HIGH
STRESS

Hilmutdinova M., Cherno V.

Abstract. Excessive physical activity and immobilization is a stressful factors that can cause functional changes
in different levels of the body. Such changes in motor activity, as well as violations of the photoperiod stimulate the
processes of lipid peroxidation, contribute to the accumulation of free radicals that cause damage to the structure
of cell membranes. Melatonin is able to reduce the aggressive effects of the above stress factors in the structures
of the Central nervous system.

At the same time, the data highlighting the condition of the skeletal muscles at the microscopic level by action
of the mentioned factors in the literature was not found. Therefore, the issue of morphological changes of skeletal
muscles after exposure to immobilization stress and excessive physical activity in combination with a violation of the
photoperiod is important.

Microscopy of histological preparations obtained from control group 1 revealed a moderate vacuum between
the fiber and the intervals between the beam due to development of connective tissue. Such changes may indicate
a decrease in the number of vessels of the micro circulatory bed, which can cause violation of blood flow in tissue.
This can lead to swelling of the tissue studied.

For violations of the micro circulation in the tissue there are changes in the structure of muscle bundles,
which manifests as damage to the integrity of a set of myofibrils. Prolonged swelling of the tissue can lead to the
development of atrophy in the investigated structures.

Also in studies of histological preparations of this group of animals in some cases in thick tissue, the appearance
of adipocytes (from immature forms to decorated layers of fat). These changes can also be a symptom of atrophic
changes in the structure of muscle tissue.

In the study of histological preparations animals of the experimental group No. 1 revealed a clear breakdown of
fibrillar complex muscle bundles. The spaces between the fibers is increased and pronounced, revealed the growth
of connective tissue between the fiber and between the beam intervals. Muscle fiber looks damaged and becomes
“mosaic”.

Identified histological changes in animals of this group are similar to the changes in the control group No. 1.

So, having considered the above changes, it should be noted that damage to structures of the myofibrils leads
not only the state of chronic homestones, and a state of immobilization stress on the background of modeling a lack
of melatonin.

Microscopy of histological preparations received from the experimental group Ne 2 it has been discovered
that muscle fibers do not take dyes. The emergence of such changes may indicate the effects of tissue hypoxia
caused by as muscle strain, which were experimental animals. The space between the fibers somewhat increased
muscle bundles appear optically homogeneous. There was also an increase between the beam spacing and the
proliferation of connective tissue.

It should be noted that the increase in gaps between the muscle fibers and proliferation of connective tissue was
also observed in animals of the control group No. 1.

After analyzing the histological changes in the structure of the investigated tissues, it should be noted that the
condition of chronic home alone in combination with various types of stress loads can lead to disruption of the
microcirculation, damage to the integrity of a set of myofibrils, which will eventually lead to atrophic changes in the
tissue.

Keywords: skeletal muscle, immobilization stress, excessive physical activity, melatonin.
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