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CTPYKTYPHI 3MIHU Y TOBCTIA KMLULI WWYPIB MPU OXXUPIHHI TA NMPU MO0 KOPEKLIII
PAHKOBUMM TA BEMIPHIMA BBEOAEHHAMU MENATOHIHY

BueyeHo ensue paHKO8020 ma 8eYipHbL020 88edeHHsI Me/lamoHiHy Ha CMPYKMypHO-YHKUioHanbHi 3MiHU y moecmil kuwyi
wypie 3 OXXUPIHHSIM 3a yMO8 8EeCHSIHO-OCiHHBb020 ¢homonepiody (12L:12D). [ins yb020 y YacMuHU MeapuH UKJTUKaJIuU OXUPIHHS
8uUCOKOKaslopiliHoto diemoro ernpodoex wecmu MuXHie, nic/si 4020 HOPMaslbHUM meapuHaM i meapuHaM 3 OXUPIHHAM epaHyi
abo eeseyepi dasanu mesnamoHiH y 903i 30 ma/ke2 npomsi2coM cemu muxHie. Yepe3 13 muxHie 6panu dea 3pa3ku moecmoi KUWKuU
no 1 cm KoxeH Ha eidcmaHi 3 cm 8id aHanbHO20 omeopy; ikcysanu ix y 10 % ¢opmanini ma y ¢pikcamopi KapHya; euecomoens-
nu napaghiHoei 3pi3u moecmoi Kuwku; 3abapesiroeanu ix 2eMamoKcu/1iHOM-e03UHOM, afbyuaHo8UM CUHIM-KapMiHoM abo monyi-
OuHoeUM CUHIiM; npoeodusu ixHil MikpockoniyHuli i MopghomempuyHul aHani3. lokaszaHo, W0 NpPuU OXUpPiHHi cnocmepizaembcs
einepakmueayis crnusoeoi 060/10HKU MO8CcMOi KUWKU, pedyKyisi i BMeHWeHHs akmueHocmi KosloHoyumie, 2inepmpodgisi cnu3so-
eux KenuxonodibHux kKiimuH ma HadMmipHa akymynsiyisi 2paHys y myyHux knimuHax. PaHkoee eee0eHHs Me/lamoHiHY XUpPHUM
wypam HopmMarizye cmaH cau30eoi 060J10HKU, nocnabitoe pedyKyito KOIoOHouumie, npome s8uk/luKae 2imompodito kenuxonodi-
6Hux knimuH. BeyipHe eeedeHHs1 MennamoHiHy 3Ha4YHO nocnabnoe pedyKyilo KosloHoyumie, npome He ycyeae iHWuUX 3MiH, eu-
KJIUKaHUX OXupiHHaM. [pu ybomMy eeedeHHs1 MeJslamoHiHy (i paHkoee, i eevipHe) meapuHam 6e3 OXUPIHHS 8UK/TUKae akmueauiro
csiu30e0i 060/I0HKU Mo8cmoi KUWKU, 2inepmpodpito Kenmuxonodi6HUX KimuH, 3MeHWeHHs1 akmueHoCcmi KosloHoyumie i He 3Mi-
HKOE cmaH my4Hux KnimuH. Onmxe, He MOXXHa 3po6umu 0GHO3HaYHO20 8UCHOBKY MPO MOXJIUugicmb KOpPeKyil MesrlamoHiHOM ecix
CmMpyKmMypHO-hyHKUiOHasIbHUX 3MiH y moecmill Kuwuyi, 8UKITUKaHUX OXUPIHHAM. Xo4ya paHKoee e8e0eHHSI MeJlamoOHiHy maso

nesHul HopmaJsi3yro4ull ensue Ha moscmy KUwky i 6ysno 6inbw eghekmMuUu8HUM, HiX 8eYipHe 88€0eHHS.

Knroyoei cnnosa: mernamoHiH, OXUpPiHHSI, moecma Kuuwka.

Bctyn. 3a gaHnmm BOOS3 Ha 2017 pik y cBiTi Hapaxo-
ByeTbCA OGnn3bko 2 Mnpg MNoAen 3 HaanULLKOBOK Macoro
Tina i 1 Mnpa 3 oxupiHHam [17]. Lle cepriosHo noriplye
CTaH 340pOB'A Takux mNoAen i € Benukow GiomeanyHoro
nNpo0nemMoro NPaKTUYHO AN KOXHOI KpaiHu.

OpHieto 3 cuCTEM OpraHiamy, sika 3asHae BigqyTHOro
BMMUBY MpPU PO3BUTKY OXUPIHHSA, € TpaBHa cuctema. [Mpu
OXMPIiHHI YacTO BMHUKaE 3anarnbHa peakuis B KULIKIBHUKY,
nopywyetbcs cknag Mikpobiotu [15, 7] i nocnabnoetbcst
MOTOopuKa. 3MiHa KOHLeHTpaLUii KOPOTKONaHUroBUX XUp-
HUX KUCIOT, Y NPOAYKLUIT SKUX NPUAMalOTb y4acTb MiKpoop-
raHiamu, BnanBae Ha npouecu oxupiHHa [9]. Ha KinbkicHUR
Ta AKICHUIA cknag MikpobioTM Moxe BnMBaTM MenaToHiH
[19]. Takox nokasaHo, O NOCUNEHHA MOTOPUKM Y KULLKi-
BHMKY MIiCMsi BXWBaHHA Ki € KOPOTWMM B TeMHy da3sy
£obwu, Hix y cBiTny dasy, i el Yac NogoBXyeTbCcs Y TBa-
pWH, nonepegHbO 0OpoGNEeHNx aHTaroHicTamm MenaToHi-
Hy. EHOOreHHMIn MenaToHiH MOXe MoayntoBaTy MOTOPUKY
KMLWIKIBHUKA ANSA KoopAuHaUii KMLWKOBUX (PYHKUIN, Takux
SIK TPABMNEHHS i TpaH3UT Xi, i B TakMi cnocié KOHTponto-
BaT MeTaboniam TBapuHu [4].

Y niogen 3 oXMpiHHAM Byrno BUSIBNEHO HU3bKWI PiBEHb
MenaToHiHy Ta NnopyLueHHs 4060BOT AMHAMIKM AOTO CUHTE-
3y [6]. Hanpuknag, gieta 3 BUCOKMM BMICTOM >XUPIB BUKMU-
Kae 3MiHy 4Yacy ekcnpecii reHis B nepeHboMy rinoqisi Luy-
piB i 3MEeHLUeHHs KOHLeHTpauii Hi4yHoro menatoHiHy [1].
Came TOMy B psifi pobiT LNSAXOM BBEOEHHSI MenaToHiHY
abo Noro aroHicTiB Hamaranucst HopmarisyBaTtu pisHi CTpy-
KTYPHi Ta doyHKLiOHanNbHi NOKa3HWMKK, L0 NOPYLUYOTLCS Npu
po3BUTKY OXupiHHA [1, 2, 8, 10, 11, 12, 13]. bByno noka3sa-
HO, WO MemnaToOHiH MOXe 3a paxyHOK Pi3HWX MeXaHi3MiB
MOGini3yBaTu XMPOBI 3anacu Ta 3HWXyBaTu Bary Tina [1, 2,
16]. DocnimkeHHA Ha TBapvHax NPOAEMOHCTPyBanu, Lo
MENaToHIH PEerynioe BHYTPILLHIN BiONOriYHNA FOAUHHUK i
eHepreTu4yHni obMiH, 0cobnNmMBO B XWMPOBIA TKaHWHI [16].
Tak, B XMPOBIN TKaHWHI MenaToHiH 6e3nocepenHbO akTu-
Bye peuentopu B agunouuTax [4, 16], perynoe cuHTes
aaQUNOHEKTUHY | NEeNTUHY, a TakoX 3MIHIOE YYTNMBICTb aau-
noumnTiB A0 iHCyniHy [16]. BiacyTHICTb MenaToHiHy ckaco-
BY€ LIOAeHHMN wabnoH ekcnpecii yacosux reHis (Clock,
Cry1 i Per2), wo npmn3BoanTb 40 3HMKEHHS PiBHIB NENTUHY
[3]. Oedbiunt MenaToHiHy 3MeHLWye UMpKagHy AMHaMIKy
BUAINEHHS ninoreHHnXx goepMeHTiB. BUCOKI 4031 MenaToHi-
HY BUMKIIMKaIOTb MepeTBOPEHHs Binoi XXMpOBOI TKaHWHW B

GexeBy [18]. 3rigHO 3 AaHUMK OCTaHHIX JOCNioXEHb, pery-
nNsipHe BBEOEHHS MenaToHiHY He Tinbku cnpusie nosei be-
XKEBOro Xupy y AiabeTnyHux LWypiB 3 OXUPIHHAM, ane i
36inbLlye MOro KinbKiCTb y Xyaux TBapwH 3 KOHTPOMbHOI
roynu [5]. Ha cborogHi BigHOBMEHHsT HOpPMarbHOrO PiBHSA
MEenaToHiHy Ta HopMmani3auis CHy CTalTb HeBid'€MHON0
YaCTUHOI KOMMIEKCHOI NaToreHeTUYHOI Tepanii Takvx Lun-
POKO NOLMPEHNX MeTaboniyHUX MOopyLUeHb, SK OXMPIHHS,
iHCYNiHOPE3NCTEHTHICTb, LUyKpoBuIA AiabeT 2-ro Tuny Ta
meTabonivyHni cuHgpom [1, 2, 10, 12, 13].

MpoTe MenaToHiH y BULLEHaBe4EeHUX AOCHIOKEHHAX
BBOAVBCH NepeBaxHO BBeyepi abo AaBaBcsa nepoparnbHO
NpoTArom Aeskoro nepiogy nobu. Pasom 3 Tvm, 3Baxaroum
Ha icHyBaHHA [o060BOro 6iopuTMy CUHTE3y MemnaTOHiHY
MOXHa OuiKyBaTW, O MOro edpekTn Npu BBEAEHHI B Pi3HUN
yac gobu 6yayTb BigpisHsaTUcA. Kpim Toro, BapTo BpaxoBy-
BaTW TpuBanictb doTonepiogy, amxe cepeaHbofoboBa
KOHLIEHTpaLia MenaToHiHy BiAPI3HAETLCA 3anexHo Big
TpuBanocTi AHg i Hodi. Bnnue dotonepiogy Ha npouecu
OXMPiHHA OyB, Hanpuknag, nokasaHui Ansa cuBipCbKnx
xom'sykiB [14]. Came TOMy BMHUKaE HeOOXigHICTb npoBe-
OEHHS OOCNIMKEeHb O BU3HAYEHHS XapakTepy BMnvBY
MernaToOHiHY Ha TOBCTY KULLIKY NMPW OXWUPIHHI Ta OLiHKK ede-
KTUBHOCTi MOro BMMAMBY MpU Pi3HMX TepMiHax BBEAEHHS
LibOro ropMOHY Ta Mpu PisHin TpuBanocTi poTonepioay.

MaTtepianu Ta metoamu: JlocnigxkeHHa 6ynu npoBeaeHi
Ha camusx 6inux HeniHiHMX wypiB Baroto 100-120 r Ha
noyaToK ekcnepumeHTy. TBapuH yTpumyBanu B cTaHaapT-
HUX yMOBaXx. bxa Ta Boga ad libitum. ®oTonepion ctaHoBMB
12L:12D (cBiTnoBun nepiog 3 7:00 go 19:00). KoHTponbHii
rpyni npotarom 13 TWXHIB AaBanu cTaHA4apTHUI KOMBIKOpM
ans wypis (kanopinHicte — 3,81 kkan/r). Opyrin rpyni Bu-
KNnvKanu OXUpiHHA BMCOKOKanopinHow aietow (cknag: cra-
HOApPTHUI KOMGikopM Anst wypie — 60%, CBUHAYMIA Xup —
10%, kypsi anua — 10%, uykop — 9%, apaxic — 5%, cyxe
Morioko — 5%, CoHsilwHMKkoBa onisi — 1%; KanopinHicTb —
5,35 kkan/r) BNpoAoBX 6 TWXHIB Ta NpoAoBXyBanu gaBatu
Lt X AieTy BNPOAOBX e 7 TUXHIB. TpeTin rpyni, ska cno-
XvBana cTaHgapTHY DKy, NOYMHAKUN 3 7 TUXKHS NPOTArom
7 TkHiB BpaHLUi o 8:00 (4epes 1roa. nicns noyaTky CBiTno-
BOro nepiogy Ao6u) BBOAWMM MNepopanbHO MeNaToHiH Y
nosi 30 mr/kr. YeTBepTiin rpyni BUKNUKaNu OXWUPIHHA BUCO-
KOKariopinHoO AiETO BMPOLOBX 6 TWXHIB; Micns LbOro
npotarom 7 TwxkHiB BpaHui o 8:00 BBoauNM nepopanbHO
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MenaTtoHiH y fosi 30 Mr/kr, NPOAOBXY4YN roAyBaHHSA BUCO-
KokanopinHoto aietoto. MM'ATi rpyni, Aka cnoxmeana cTaH-
AapTHY Xy, NOYMHAKOUM 3 7 TUXKHA NPOTArom 7 TWXHIB BBeE-
yepi o 18:00 (3a 1 roa. 4O 3akiHYEHHs1 CBITNOBOrO nepioay
0o0un) BBOOUNM nepoparnbHO MenaToHiH y fosi 30 mr/kr. Lo-
CTif rpyni BMKMMKaNW OXMPIHHSA BMCOKOKAropiiHOI Ai€TO
BMNPOJOBX 6 TWXKHIB; NiCNs LbOro NPOTAroM 7 TUXHIB BBEYEpi
BBOAMNY NepopanbHO MenaToHiH y Aosi 30 Mr/kr, npu LboMy
NPOAOBXYYM rofyBaHHS BUCOKOKamopiNHO AiETOL0.

Yepes 13 TwxHIB Bif novaTky ekcnepMmMeHTy 6yna npo-
BedeHa aytoncia. Ons rictonoriyHnx pocnigpkeHb 0Oyno
B35ITO jBa 3pa3KM TOBCTOI KMLLKM MO 1 CM KOXEH Ha BiacTa-
Hi 3 cm Big aHanbHoOro oteopy. 3pasku dikcyBanu y 10 %
dopmaniHi Ta y dikcatopi KapHya (no 1 3pasky B KOXeH
ikcatop). Aani maTepian 3anveanu y napadiH 3a 3aranb-
HOMPUNHATOID MeToAMKOo. OTiIM BUroTOBMANN NonepeYHi
3pi3n TOBLUMHOW 5 MKM. 3pi3n, oTpumaHi 3 matepiany, dik-
coBaHoro y dopmaniHi, 3abapentoBanu reMaTOKCUMIHOM
bemepa Ta eosnHom. Lli 3pisn aHanidyBanu nig Mikpocko-
NMOM 3 METOI BUSBIEHHS 3aranbHUX MOPAOMOriYHNX 3MiH.
TakoX Ha uuMx 3pisax BUMIptoBann Taki MOPEOMETPUYHI
napamMeTpu: TOBLUUHA CrM30BOI 0OOMOHKK, rMunubnHa Kpunr,
BMCOTa KONOHOUMTIB KPUMT, Mrolwia nepepidy saep Komo-
HoumTiB KpMnT. 3pi3n, oTpMMaHi 3 maTtepiany, gikCoBaHOro
y dpikcaTopi KapHya, 3abapentoBanu anbuMaHOBMM CUHIM 3
nocdapbyBaHHAM kapMmiHOM. Ha umx 3pi3ax BuMiptoBanu
NroLly MOMNepeyHoro nepepisy KenuxonogibHWX KNiTWH y
KpunTax. Takox 3pian, oTpuMaHi 3 matepiany, ¢ikcoBaHOro
y (pikcaTopi KapHya, 3abapsntoBanu TonyiaguHOBUM CHHIM.
Ha uux 3pisax nigpaxoByBanu KifnbKiCTb rpaHyn y Ty4HUX

CraTtnctuyHy obpobky MOpdOMETPUYHMX pe3ynbTaTis
npoBOAMNN MeTo4aMu BapiauinHoi ctaTuctuku. lligpaxo-
ByBann cepegHe apudmMmeTnyHe Ta MOXubKy cepemHboro
apudmeTmyHoro. Bu3dHayanu [OCTOBIPHICTb  pisHULI  MiX
KOHTPOBLHOKO PYMNOK0 Ta KOXHOI AOCRIAHO rpynoto. Kpim
TOro, MOPIBHIOBANM rpyny TBAPUH 3 OXUPIHHAM, LLIO OTPUMY-
Banu Kypc MenaTtoHiHy; 3 rpynoto LypiB 3 OXKUPIHHAM, SKi He
OTpUMyBanM MENaToHiH; a TakoX, — 3 rpynot Lwypis 6e3s
OXMPiHHSA, WO OTpUMyBana KypC MenaToHiHy B TOM camMwui
Yac Ao6u. [JOoCTOBIPHICTb PI3HWLI MK MOPIBHIOBAHUMU TpY-
namu ouiHoBanm 3a gonomoroto t-kputepito CTetogeHTa.

Pe3ynbTatn Ta ix 06roBopeHHs: Y LWypiB KOHTPOIb-
HOI rpynu TOBCTa KWLUKA Mae HOpMarnbHY ricTONoriyHy by-
[OBY, TMMOBY AN AaHoro opraHy (puc. 1, Tabn. 1). Ctos6-
yacTi eniTenioynTn (KONMOHOLUTK), CNM30BI KenmxononibHi
KNITUHW, TYYHI KMNITMHW MakTb HOPMarbHY UMTOMOrYHY
CTPYKTYpPY (puc. 2, puc. 3). KogHux naTonoriyHux Bigxu-
NeHb BiJ HOPMU He BUSIBMEHO.

OXMPiHHS BUKNMKAE rinepakTBaLiio crim3oBoi 060MnoH-
KW TOBCTOI KWLLUKWU, SKa CYNPOBOMKYETLCS 3POCTaHHAM TO-
BLUMHW CNN30BOi OBOMNOHKM Ta 3pOCTaHHAM FMMOWHM KpunT
(puc. 1, Tabn. 1). Mpn UbOMY 3MEHLLYETBLCA BMCOTA KOJO-
HOUMTIB Ta nnowa nepepisie ixHix s4ep, Wo € CBiAYEeHHAM
peaykuii Ta 3MEHLUEeHHs] aKTMBHOCTI UMX KIiTMH. Takox
crnocTepiraeTbCsl rinepTpodiss CrM3oBMX KeNMXonodibHMX
KMNiTWH, WO rOBOPUTb MPO CWUMbHE 3POCTaHHS aKTMBHOCTI
UMX KITITWMH, @ 3Ha4uTb i 30inbLUeHHS NpoayKuii HUMKU cnnsy
(puc. 2, Tabn. 1). KinbekicTe rpaHyn y Ty4HUX KIiTUHax €
3HAYHO BULLOK, HiXX Yy KOHTPONbHWUX TBapuH (To6TO, cro-
cTepiraeTbcs rinepakymynsuis rpadyn) (puc. 3, tabn. 1).

KNiTUHaX cnn3oBoi 06OMOHKN Ta NiACNnM3oBOT OCHOBW. OTKe, OXWPIHHSA  BUKNWKAE  BigYyTHi  CTPYKTYpHO-
dyHKUiOHanbHi 3MiHW B TOBCTOMY KULLEYHUKY.
Ta6nuys 1. MopcdomeTprUyHi NOKA3ZHUKU TOBCTOI KULUKU LLYpPIB
Npu OXMPiHHI Ta NicnA BBeAeHHs1 MeNnaToHiHy B Pi3HUWA Yac gobu
KinbkicTb
Toeu.mm_:_ Bucora Mnowa Mnowa rpaHyn
E . Crn30BOi FnubuHa . nepeTuHy sigep nepeTuHy
KCMepuMeHTanbHi rpynu KOJNIOHOLMTIB, - - y TYYHUX
06GONMOHKM, | KPUMNT, MKM KOJIOHOLUMTIB, | KermmxonogiGHux ?
MKM > . 2 KNiTUHAX, LWT.
MKM MKM KNiTUH, MKM -
Ha 1 KniTUHY
KOHTpOnb 26015 24515 21,940,3 29,040,8 55,6+1,4 23,2+1,2
OXMPIHHSA 297+4* 268+4* 16,8+0,2* 27,3+0,5 68,4+2,7* 38,9+2,2*
MenaToHiH — BpaHLi 326+4* 298+3* 15,7+0,3* 25,4+0,6* 61,9+1,5* 21,7+1,7
MeNaTOHIH — BpaHLi + OXWPiHHS 2706 23844 14,5+£0,2* M 27,9+0,6# 40,8+1,3* M 36,8+2,3*#
MenaToHiH — BBeYepi 305+4* 271+4* 16,4+0,2* 26,0+0,5* 62,8+1,5* 26,8+2,3
MeNaToHIH — BBEYEPi + OXMPiIHHSA 3015 220+3* M 19,0+0,3* M 28,2+0,5# 42,0+1,4* Mt 34,0+2,3*#

* — P<0,05 (NopiBHSIHO 3 KOHTPOJILHOO FPYMOL0 TBAPWH);
A — P<0,05 (MopiBHSAAHO 3 TBAPUHAMU 3 OXUPIHHAM);

# — P<0,05 (nopiBHAHO 3 TBapuHaMm, IKMM BBOAUBCSA MeNaToHIH Y TOM camuii Yyac gobn).

Ak paHKoBe, Tak i BeYipHe BBeAEHHSA MenaToHiHy Beae
[0 3POCTaHHSA TOBLUMHWM CNM30BOI OBOMOHKM Ta rNMbuHK
KPWNT, 3MEHLLEHHS1 BUCOTU KOSTIOHOUMTIB Ta nroLi iX saep,
3pOCTaHHa nnowi nepepidy  KenuxonogibHux  KniTuH
(Tabn. 1). KinekicTb rpaHyn y Ty4HUX KNiTMHaX JOCTOBIPHUX
BiAMIHHOCTEN Bif KOHTPOMbHOI rpynn He mae (pwuc. 3,
Tabn. 1). OTxe, BBeAEHHA MenaToHiHy (i paHKoBe, i BeYip-
HE) BUKMNMKAE aKTMBALil0 CNN30BOi OOOMOHKM TOBCTOI KMLL-
Kv Ta rinepTpodito kenuxonodibHWX KNiTMH 3 OAHOYACHUM
3MEHLUEHHSIM aKTUBHOCTi KornoHoumTiB (puc. 1, puc. 2).

PaHkoBe BBeAEHHS MENATOHIHY TBapuHam 3 OXXUPIHHAM
3anobirae 3poCTaHHIO TOBLUMHW CMNM30BOI OBOMOHKM Ta

rMMOMHM KpUNT TOBCTOI KMLLKKU, TOBTO, HOpManisye ii cTaH.
Y KOMOHOUMWTIB BMCOTA KMITUH 3anNMLWAETbCA 3MEHLLUEHOH0.
[MpoTe nnowa nepeTuHy ixHix saep He € 3MEHLLEHOIO, SK Y
XMPHUX TBapWH, a JOCTOBIPHO BiA KOHTPOSbHUX 3HaYeHb
He Bigpi3HsieTbes (puc. 1, Tabn. 1). To6To, MOXHa roBopu-
TV Npo Aesike nocnabneHHs aTpoiYHUX 3MiH UMX KIiTKH,
BMKITUKaHUX OXMPIHHSAM. Ane npu UbOMY CMocTepiraeTbcs
rinoTpoia KenuxonogibHux knituH (puc. 2). Okpim TOrO,
noAibHO 0O TBapWH 3 OXMPIHHAM CrocTepiraeTbes rinepa-
KyMynsiLis rpaHyn y TydHUX KnitTuHax (puc. 3).
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Puc. 1. CtaH cnu3oBoi 060NOHKN TOBCTOI KULLKU B Pi3HUX eKCepuMeHTanbHUX rpynax:
A — KOHTpOnb; b — OXuUpiHHA; B — MenaToHiH BpaHLi; [T — menaToHiH BBe4epi; [1 — MenaToHiH BpaHLi + OXMPiHHS;
E — menatoHiH BBe4epi + oxupiHHs. 3abapBneHHsi remaTokcuniHom bemepa Ta eo3nHoM. 36inbLueHHs: 06. x10, ok. x10

Puc. 2. KenuxonopfiGHi KNiTUHM TOBCTOI KALLKM B Pi3HUX eKCMepuMeHTanbH1X rpynax:
A — koHTpoOnb; b — 0XupiHHS; B — MenaToHiH BpaHui; ' — menaToHiH BBeYepi; [1 — MenaToHiH BpaHLi + OXMPIiHHS;
E — menaToHiH BBeYepi + 0XXMpiHHA. 3abapBrneHHs anbLnaHoBUM CUHIM Ta kapMiHOM. 36inbLlieHHs: 06. x40, ok. x10

Puc. 3. Ty4Hi KniTMHU TOBCTOI KULLKM B Pi3HMX eKCNepMMeHTanbHUX rpynax:
A — KOHTpOnb; b — OXupiHHA; B — MenaToHiH BpaHLi; [T — menaToHiH BBe4epi; [1 — MenaToHiH BpaHLi + OXMPiHHS;
E — menaToHiH BBeyepi + oxupiHHs. 3abapBneHHs TonyigMHoBMM cuHiM. 36inbleHHs: 06. x90, ok. x10
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BeuipHe BBEAEHHA MenaToHiHY TBapvHam 3 OXUPIHHAM
HopMani3ye B 3HaAYHi Mipi CTaH KOMOHOUMTIB: nrowa ne-
pepisiB a0ep UMX KIMiTUH Ha PiBHI KOHTPOMNbHUX 3HAYeHb, a
BMCOTA X04a i € HMXYOIO, HXK Y KOHTPONbHUX TBapwH, Mpo-
Te AOCTOBIPHO BULLOK, HIX Y TBApWH 3 OXMPIHHAM (puc. 1,
Tabn. 1). Mpu ubomy kenuxonodibHi KNiTUHW rinoTPOdoBaHI
(puc. 2, Tabn. 1). A y Ty4yHMX KniTMHaX CnocTepiraeTbes
rinepakyMynsuis rpaHyn, xo4a i Aelo MeHLua, HiX Y Xup-
HUX TBapWH, $SIKUM He BBOAMBCA MenaTtoHiH (pwuc. 3,
Tabn. 1). ToBwmMHa cnu3oBoi 0OOMOHKM 36inbLUeHa nopis-
HSHO 3 KOHTPOSbHVMMW TBApUHaMM i He BiApi3HAETLCS JOC-
TOBIPHO Bif TBApWH 3 OXMPIHHAM Ta TBapwH, SKMM BBOOMB-
cs nuwe menaTtoHiH. MNpu usomy rmmMbuHa KpunT JOCTOBIp-
HO HWX4a NOpPIBHSHO 3 yciMa rpynamu (tabn. 1).

BucHoBku. TakMm 4MHOM, He MOXHa 3pobuTU OJHO-
3Ha4YHOro BUCHOBKY MPO MOXIMBICTb KOPEKL|ii MenaTtoHiHoM
CTPYKTYPHO-QOYHKLIOHANbHMX 3MiH Y TOBCTIM KULUL, BUKIN-
KaHWX OXMPIHHAM. Pa3om 3 TMM, paHKoBe BBEAEHHS Mena-
TOHIHY Marno MeBHWA HOpPMani3yw4yuMri BMIMB Ha TOBCTY
KWLLKY i 6yro Ginbl eheKTUBHUM, Hi>K BEYipHE BBEOEHHS.
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W. BapeHuk, kaHa. 6uon. Hayk, H. LeBuyk, ctya., H. PocnoBa, uHx., H. [13epxuHckui, A-p 6uon. Hayk
KneBckui HaumoHanbHbIV yHuBepcuteT umeHu Tapaca LlleByeHko, Kues, YkpanHa

CTPYKTYPHbIE UBMEHEHUA B TOJICTOM KULWWEYHUKE KPbIC NMPU OXKUPEHUU
M NPn Ero KOPPEKUMN YTPEHHUMU U BEMEPHUMW BBEOEHUAMU MENTATOHUHA

N3yyeHo enusiHue ympeHHe20 u eeyepHe20 esedeHusi Me/lamoHUHa Ha CMPYKMYypPHO-(yHKYUOHabHbIe U3MeHeHUs1 8 mosicmolii KuuwKe KpbIC ¢
O)XUpeHuUeM 8 ycrioeusix eeceHHe-oceHHe2o0 ¢pomonepuoda (12L:12D). [nsi amozao y yacmu XXUBOMHbIX 8bI38aJlu OXUPEHUE 8bICOKOKasIopuliHol
duemoli 8 meyeHue wecmu Hedeslb, Moce 4e20 HOPMaslbHbIM XUBOMHbLIM U XXUBOMHBLIM C OXXUPEHUEM ympoM unu eevyepom daeasiu MesiamoHUH
8 dose 30 m2/k2 8 meyeHue cemu Hedesb. Yepe3 13 Hedenb 6panu dea obpa3ya mosicmol Kuwku no 1 cM Kaxdblli Ha paccmosiHUU 3 cM om aHallb-
Ho2o omeepcmusi; ¢hukcuposanu ux 8 10 % ¢gphopmanuHe u 8 gpukcamope KapHya; uzzomasnueanu napaguHosble cpe3bl mosicmol KUWKU; OKpa-
wueasnu ux 2eMamoKCUJ/IUH-303UHOM, a/lbyUaHOBbIM CUHUM-KapMUHOM U/lu MoJslyuduHOEbIM CUHUM; MPOo8odusiu UX MUKPOCKONUYecKul u Mopgo-
Mempuyeckuli aHanu3. lToka3aHo, YMo Npu OXupeHUU Habdaemcs aunepakmueayusi cru3ucmoli 060104Ku MosIcMol KUWKU, pedyKyusi U yMeHbUWeHUe
aKmueHocmu KosloHoyumoe, 2unepmpogusi crusucmbix 60Kkaso0euBHbIX KIEMOK U aKKyMysiyusi 2paHysl @ my4HbIX Kiiemkax. YmpeHHee eeede-
HUe MeslamOHUHa XUPHbLIM KpbICaM HOpPMasiu3yem cocmosiHue cnu3ucmoli 060/104Ku, ocnabnsem pedyKyuro KOTOHOUUMOs, 0OHaKo ebi3bleaem
2unompodgpuro 60kanosudHbIx Kiemok. BeyepHee esedeHue MeslamoHUHa 3Ha4umesibHO ocnabnsiem pedyKyuro KOJIOHOYUMoe, 0OHaKo He ycmpa-
Hsiem Opyaux u3MeHeHull, 8bI38aHHbIX oxxupeHuem. [Tpu amom esedeHue MeslamoHUHa (U ympeHHee, U 8e4epHee) KUBOMHbIM 6e3 O)KUPEHUs! 8bI3blea-
em akmueayuro csusucmoli 060/104Ku Mosicmoll KUWKuU, 2unepmpoghuro 60Kano8UGHbLIX K/IemOK, yMeHbWeHUe akmueHOCMU KOJIOHOUUMOo8 U He
u3sMeHsiem cocmosiHue my4Hbix Kiiemok. CriedoeamersibHo, Heslb3s1 cdeslamb 0OHO3HaYHO20 8bI800a O 803MOXXHOCIMU KOPPEKUUU Me/TamoOHUHOM 8CexX
CMPYKMYypPHO-(YHKYUOHaIbHbIX U3MEHEeHUli 8 mosicmoli KUWKe, 8bI38aHHbIX OXupeHueMm. Xomsi ympeHHee eeedeHue MeslamoHuUHa umesio onpede-
JIeHHoe HopMarnu3ylouwjee elusiHue Ha moJsicmyro KUWKy u 6b1710 6onee aghghekmueHbIM, YeM seyepHee eaedeHue.

Knroyeenie crnioea: MenamoHUH, oxupeHue, mosicmbil KUWEYHUK.
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STRUCTURAL CHANGES IN RATS' COLON UNDER OBESITY CONDITIONS
AND ITS CORRECTION BY MORNING AND EVENING INJECTION OF MELATONIN

The effect of morning and evening administrations of melatonin on structural and functional changes in the large intestine of rats with obesity
under conditions of the spring-autumn photoperiod (12L:12D) was studied in this work. The obesity was caused with a high-calorie diet for 6 weeks.
After that, the morning or evening melatonin administrations were given to normal and obese animals at a dose of 30 mg/kg for 7 weeks. After 13
weeks, two specimens of the colon 1 cm each were taken at a distance of 3 cm from the anus; fixed in 10% formalin and in Carnua solution; paraffin
sections of the large intestine were made; stained them with hematoxylin-eosin, alcian blue-carmine, or toluidine blue. Microscopic and
morphometric analysis of these sections was performed. It has been shown, that obesity cause hyperactivation of the colonic mucosa, reduction of
colonocytes, hypertrophy of goblet cells and overaccumulation of granules in mast cells. Morning administration of melatonin to obese animals
normalizes the colonic mucosa, decreases the reduction of colonocytes, but causes the hypotrophy of goblet cells. Evening administration of
melatonin significantly decreases the reduction of colonocytes, but does not eliminate other changes caused by obesity. The administration of
melatonin (both morning and evening) to animals without obesity causes an activation of the mucosa, hypertrophy of goblet cells, reduction of
colonocytes, and does not change the state of mast cells. Consequently, it cannot make a clear conclusion about the possibility of correction of all
structural-functional changes in the large intestine during obesity by melatonin. Although, the morning administration of melatonin had some
normalizing effects on the colon and it was more effective than evening administration.

Key words: melatonin, obesity, large intestine.
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EFFECT OF BIOACTIVE EXTRACTS WITH HIGH CYTOKININS CONTENT
FROM MICELIAL BIOMASS OF HERICIUM CORALLOIDES
AND FOMITOPSIS OFFICINALIS ON TUMOR CELLS IN VITRO

Phytohormones cytokinins are known to promote cell division in plants. Contrary, in animal's and human's tissues they in-
duce apoptosis and block the cell cycle of a wide spectrum of tumour cells. Therapeutic effects of cytokinins, specifically their
anticancer and immunomodulatory actions are similar to those of medicinal mushrooms. We detected cytokinins in mycelial bi-
omass of two species of medicinal mushrooms growing in vitro (Fomitopsis officinalis strain 5004 and Hericium coralloides
strain 2332) using HPLC-MS. Trans-zeatin, zeatin riboside, zeatin-O-glucoside and isopentenyladenine were found. Crude ex-
tracts and purified cytokinin fractions from mycelial biomass were tested on the growth and development of cultures of tumor
cells lines: Hela (MTT-assay), T24/83 (viability and level apoptotic cells) and HepG2 (consumption of glucose). The effect of cyto-
kinin fraction from mycelial biomass of Fomitopsis officinalis on pathogenic cells was higher compared to Hericium coralloides
one. The data obtained revealed a higher cytotoxic/cytostatic effect of the purified cytokinin fractions in comparison with crude
methanolic extracts; also higher apoptotic index was found. Under the influence of the test agents the intensification of glucose
uptake into cells was observed. This indicator was higher for crude mushroom mycelium extracts, whereas under the action of
purified fractions the glucose uptake rate was lower, thus decreased glycolysis level was recorded. Also, the effect of both crude
extract and purified fraction from H. coralloides mycelial biomass on glucose uptake in the conditioned medium was lower
against F. officinalis.These results confirm the assumption that biologically active substances of medicinal mushrooms with high
pharmacological potential include cytokinins.

Key words: medicinal mushrooms, mycelial biomass, cytokinins, HepG2, T-24/83 and Hela cells.

Introduction. Deadly side effects of artificially synthe-
sized drugs can be avoided only by means of natural prep-
arations or those that are as close as possible to them in
composition and structure of substances. Therefore, the
urgent task of today is to find alternative therapies using
natural biological raw materials. Macromycetes have
enormous potential in this regard. Medicinal mushrooms
have a wide range of medicinal properties. They exhibit

more than 130 therapeutic effects due to the content of
biologically active substances in fruiting bodies and cul-
tured mycelium that enhance innate and acquired immune
responses and demonstrate antitumor activity in animals
and humans [1, 2]. Polysaccharides and terpenoids are the
most studied among them. However, since the systematic
study of the biochemical composition of mushrooms, the
physiological and medical action of its components has
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