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BCTVII

AxtyaapHicth TemMu. MC (merabomuHuii CHHAPOM) (CHHIPOM 1HCYJIHO-
PE3UCTEHTHOCT1) CKJIaMa€ OAHY 3 HAWBAXIJIMBIIMIHMX METUKO-COMIAIBHUX TPOOIIeM
XXI cropiuust B 3B’s13Ky 3 HETaTUBHUMH HACTIKaMW — PAHHBOIO 1HBAJIAU3AIIEIO,
IepeT9aCHAM CTapiHHAM Ta CMEPTHICTIO, OCKUIBKH € TpeMopOigauM crtanom LIJ[ 2
(mykposuii giaber 2 tumy) 1 CC3 (cepreBo-cynunaHi 3axpopiopanus) [40, 46, 65, 75,
91, 122, 198], Ta manAEMIYHAM MacCIITaOOM ITOIMHUPEHHS, aJKe PO3IMOBCIOKEHICTD
y 3arayibHii monysmii nocarae 20-35 % [122].

Busuenns eriojorii ta marorenesy MC CTaHOBUTH CydacHHH, MPIOPUTECTHHMA
HampPsIMOK HAYKOBUX JOCIHIHKEHb TOPIBHSAHO 3 OIMIHKOIO TPOTHOCTHYHOTO 3HAYCHHS
CHHJIPOMY 1HCYJIIHOPE3UCTEHTHOCTI At pu3nKy po3Butky [JI 2 1 CC3 y 3B7s3Ky 3
BIJICYTHICTIO KOHCEHCYCY B MHUTaHHI1 KIIOYOBOI JIaHKHA (1HCYTIHOPE3UCTCHTHICTh 200
abToMIHAIPHE OXKHUPIHHSA), IO JIC)KUTH B OCHOB1 PO3BUTKY JTAHOTO 3aXBOPIOBAHHS Ta
HEBU3HAYECHICTIO TOCTIAOBHOCTI BKIIOYEHHA CKiaamoBux MC 10 marolorigaHoro
mpomecy [19, 90, 200]. Jlo erionoriuamx umHHUKIB MC BigHECEHO TCHETHUHY
CXWJIbHICTh, HAMIPHE CHOXWBAHHA BUCOKOKAJIOPIMHOI 1K1, TIMOJWHAMIIO 1 Maike
HIKOJIM B SIKOCTI TIPUYMHU PO3BUTKY JIAHOi TATOJIOTIi HE PO3TJIAMAETHCA OCBITIICHHS
B TemHy mopy nobm [45]. IIpore B OCHOBI CydacHOTO TOTJISAYy Ha MEXaHI3MH
perymsami merabomsmy JnexuTh Timore3a E. Scott ta P. Grant, 3rimHo 3 sKoio
MOPYIIEHHS €BOJIOMIAHO 3aKPIIJICHOT aganTamii OpraHiaMmy J0 Ce30HHHX 1 J0O0BHX
(IIMpKaJHUX) PUTMIB HABKOJMAIIHBOTO CEPEIOBHUINA TMOB si3aHe 3 po3suTkoMm [[J] 2
[205], 0 mpu3BOAMTH IO TIEPEAYACHOTO CTApiHHA [2].

OmnHi€to 3 yMOB CHHXPOHI3aIii JOOOBUX PUTMIB (DYHKIIOHYBAHHS OpPraHiB Ta
CHCTEM, aCOIIHOBAHOI 3 TOMEOCTa30M B OpraHi3mi, € (i310J0TIYHUN PIBEHD
010CHHTE3Y Ta CEKpeIii MHeaThHOI0 3a103010 (emii30M) TOPMOHY MelaToHiHy [123,
173, 223]. B miteparypHHX JOKEpenax ICHYIOTh CYNEPEUMBI TIOB1IOMJICHHS
CTOCOBHO 3B 513Ky MI PIBHEM MPOAYKINi MenaroHiHy emigizoM Ta po3sutkom MC.

JlaHi OmHWUX MOCHIKEHb BKA3ylOTh Ha Te, 1O B oci0 13 miarHocroBanuM MC Ta
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B 370POBUX BOJIOHTEPIB HEMAa€ PIZHUIN MiXK KOHIICHTPAITIEID MEJIATOHIHY B KPOBI
npotsiroM go6u [161]. Iamm moBiIOMIICHHS CBiAYaTh MPO 3MEHINCHHS ITKa CeKperi
MenaToHiHy emdizoM B HIUHWM byac y ocid 13 MC abo OuUThIl 3HAYHI MOPYIICHHS
BYTJICBOTHO-JIIITTHOTO OOMIHY 32 YMOBH 3HUKCHHS MEJIATOHIHYTBOPIOBATbHOI (PyHKITIT
MHEATbHO 3a]T03¢ B JIITHIX XBopuX Ha Al (aprepiansHa rimeprensis) [31, 63, 98, 206],
M0 CYNEPEUUTh JAHUM, 3T1THO 3 SKUMH B TamieHTIB 13 MC pi3HUX BIKOBUX T'PYI Mae
MICIIE Timepcekperiiss MenaaroHiny emidizom [6, 43]. 3 1Hmoro OOKy, AK BIJIOMO,
OCBITJICHHS B HIYHHI Yac MPUTHIUYE MPOAYKINIO MEJIATOHIHY TIHEATHHOIO 32103010
[125, 127]. Tlokazano, mo nepedyBanHs camiiB miypa B ymoBax 1O (1momobose
OCBITJICHHS) BUCOKOiI 1HTeHCHBHOCTI (300 JIFOKC) BIIPOOBK ABOX THXKHIB TTPU3BOIHUTH
JI0 TIOPYIICHHS MUPKATHOTO PUTMY KOHIIEHTpAIli MEaTOHIHY Ta TJIOKO3H B KPOBI
[101], a yrpumaHHs Ja0OpaTOpHUX TBAPUH JaHoro Buay B ymoBax [[O
(taTeHcwBHICTE 750  JIOKC) BOPOAOBXK  ABOX  POKIB  TPOBOKYE  PO3BUTOK
TIEPXOJICCTCPHHEMII, TINEpPriiKeMii Ta TJIOKO3ypii, SKI aBTOp  PO3TJIAIAE
ak ckmamosl MC [21]. HesBaxaroum Ha BuKOpucTaHHA sK HerpuBayoro [[O
B TIEPIIOMY JOCTIIKCHHI, TaK 1 XPOHIYHOI CBITJIOBOI €KCIIO3HWINI B APYromy,
B pobOorax He Oyno Bepu(IKOBAHO B MIAAOCTIAHWUX TBAapWUH TIMOMIHEATIZM —
3HMDKCHHS TIPOAYKINi TIHEATBHOIO 3aJI030K0 BCiX OI0JOrYHO AKTHBHHX PEUOBHH
(1HI0IBHOI, 30KpeMa MeJIaToHIHY, Ta menTtuanoi npupoan) [67]. Kpim Toro, B HUX
HE TIPEICTaBJICHO TOKA3HWUKH, AKI O JaBav KOMIJICKCHY XapaKTEPHUCTHKY BCIM
ocHoBHUM ckiagoBum MC, He Oyno omiHeHo [P (1HCYJI1HOPE3UCTEHTHICTD),
abmomiHaibHe OXUPIHHA, Al y mMiImocmaHuX TBapWH, 110 HE JO03BOJIAE 3POOUTH
OCTaTO4YHI BHCHOBKH. BiIbIlie TOTrO, B *OJHI# 3 HaBeJACHUX POOIT HE OyJ0 BHBUCHO
ocobymBOCTI 3MIH OkpemuXx ckimanosux MC mporsrom mo0u B AWHAMII PO3BUTKY
rinomdeamamMy. TuM made, BIACYTHI BIJOMOCTI MIOA0 BIUIMBY €K30TCHHOTO
MENaToHIHY, fAK 3aco0y 3amicHOl Tepamii, Ha m000BI PHTMH TIOKa3HHKIB
BU3HAYATLHUX CKJIanoBux MC 3a yMOBH TIMOMIHEATI 3MY.

3B’430K po00OTH 3 HAYKOBUMM MporpamamMu, rJjiasamm, temamu. Pobory
BHKOHAHO BIJMOBIIHO JIO IJIaHY HAayKOBO-mocaigHuX poOiT Y «lHctuTyT mpobiem
eHaokpuHHOI maroniorii iM. B. . Jlanunescbkoro HAMH VYkpainu», BoHa €

¢parmenTom HJIP AMH 02.13 «/locnmianti MexaHi3MU PUCKOPEHOTO CTAPIHHSA MTPH
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rinomHeam3mi:  XporoOiojoriaal  acmektm» 2013-2015 pp. (Ne  nepskaBHOI
peectparni 0113U001282).

Meta nochigskenHsi. BcraHOBUTH AWHAMIKY THPKAIHUX PUTMIB TTOKA3HUKIB
OKpEMHX CKJIaJOBUX META0OMYHOTO CHHAPOMY 3a HASBHOCTI TIMOMIHEATI3MY,
1HJIYKOBAHOTO TPHBAIUM IJIOJO00OBUM OCBITIICHHSIM, Ta JOCHIAUTH MOXJIHBICTh
KOPEKI[li BW3HAUCHWX TPOSBIB CHMITOMOKOMIUIEKCY TUISIXOM  BIJIHOBJICHHS
MPUPOJTHOTO CBITJIOBOTO PEXKUMY OKpEeMO a00 B TMOEMHAHHI 3 KYPCOBUM BBEACHHS
MEJIaTOHIHY.

3aBIaHHSA T0CTiIKEHHSI:

1. Ha mopmeni rimomiHeayisMy BUBYUTH 3MIHU JOOOBOTO PUTMY THCYJIIHEMIT Ta
TJIKeMii, a TaKOX YYTJIMBOCTI TMepU(EpUIHUX TKAHWH MO IHCYJIIHY B JUHAMIIl
PO3BUTKY META0OIIHOTO CHHAPOMY B KPOJIIB.

2. BusHauuTH CTYHiHb a0AOMIHAJIILHOTO OXHPIHHS Ta JA000BHH PHUTM
KOHIICHTpAIIli JIEMTHHY B KPOBI B KPOJIB 13 TIMOMIHEATI3MOM Ha PI3HUX eTarnax
PO3BUTKY META0OIYHOTO CHHIPOMY.

3. BcraHoBWTH 3HAYEHHS TPUBAJIOTO TAIBMYBAHHS MEJIATOHIHOYTBOPIOKYO]
(byHKITIT TIIHEATFHOI 3a]I03M B MEXaHI3M1 TOPYIICHBb T0O0BOTO PUTMY apTepialbHOTO
THCKY Ta BUBHAUWATH THI apTEP1aIbHOI TIEPTEH3II.

4. BW3HAYWUTW HACHIAKH BIJHOBJCHHS MPHUPOJHOTO CBITJIOBOTO PEKUAMY
Ha PI3HUX €Tanax PO3BHTKY TIMOMIHEATI3MY JUIA TOKA3HUKIB, IO XAPaKTEPU3YIOTh
METaOOJIIUHUN CHHIPOM.

5. BuBunTH BIJIMB KypCOBOTO HAAXO/HKCHHS CEK30T€HHOTO MEJIaTOHIHY
Ha J000BI PUTMH TOKA3HUKIB OKPEMHUX CKJIAAOBHX META0ONIYHOTO CHHAPOMY
B KPOJIIB 13 TITMIOMIHE AT 3MOM.

06’exm  OocnioxcenHss —  TIMOMIHEATI3M,  XPOHOOIOJIOTIYHI  aCHEKTH
METa0OJIYHOT O CHHIPOMY.

Ilpeomem oOocniodcenHsi — OCHOBHI CKJIaJ0BI MeTabOIIYHOTO CHHIPOMY Ta
KOPEKITisl TPOSIBIB CHMITTOMOKOMIIJIEKCY 32 HAFBHOCTI T1MOMIHEATI 3MY.

Memoou  oocnioocenns:  Pizionoridyni,  OlOXIMIYHI, IMYHO(DEPMEHTHI,

riCTOJIOTTYH1, MOP(OMETPHYHI, IHCTPYMEHTAJIbHI, CTAaTUCTHYHI.
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HaykoBa HoBH3HA ojepkaHHX pe3yJbTatiB. Bcranmosiaeno, 1o
rinomniHea i3M, 1HAYKOBAHWN TPUBAIUM I[1JI0J000BUM OCBITJCHHSIM, BHUKJIAKAE
PO3BHTOK  OCHOBHHX  CKJIQMOBHX  METa0OJIYHOrO  CHHAPOMY: 1HCYIIHO-
PE3UCTEHTHOCTI/TIMEPIHCYNIHEMIT, a0JOMIHAIBFHOTO OXWPIHHSA Ta apTeplaibHO
rineprensii. Bmepime aoBemeHo, 1O 3MIHM TOKAa3HWKIB  BUIEBKA3aHUX
KOMIIOHCHTIB METa0OIYHOrO CHHAPOMY B JMHAMIII PO3BHUTKY TINOMIHEATII3MY
He BIAOYBAOTHCS MapajelibHO 1 HE MAaOTh JIHIAHOI 3aJIEKHOCTI, A KOXHOTO
€Tany PpO3BUTKY TMAaTOJIOTIYHOTO TMPOIecy (AMCIIHEaI3M Ta TIMOMIHEeai3M)
nmpuTaMaHHa XapaKTepHa came JJIT1 HbOTO TOCI1TOBHICTD MO,

Bnepmme BcTaHOBIIGHO, 10 HA TJII TPUBAJIOTO TIMOMIHEAN3MY BiIOYBAEThCS
1HBEpCist MO00OBOTO PUTMY KOHIIEHTpAIlli TJIOKO3W B KPOBI, MO0 3MIHIOETHCA
HIBEJIOBAHHSAM OCTAaHHBOI'O, PO3BUBAIOTHCS O3HAKW 1HCYJIIHOPE3HCTCHTHOCTI Ta
TiNEpIHCYAIHEMII 32 OMHOYACHOTO  PO3BUTKY  MATONOTIYHHX  Mopdo-
(yHKIIOHAIBHUX 3MIH CHIOKPUHHOI YACTHHU MIANIIYHKOBOI 3aJl03H, a caMme,
Iporpecyroua B 4aci BTpara B-KITHH OCTPIBIIB JIaHTepranca npyu HaJ3BHYaiHOMY
MepeHanpyXeHH1 (YHKIIOHAJBHO aKTUBHUX 1HCYJIHOMPOAYKYIOUHX KJITHH.
[IpiopuTeTHUMHA € pe3yiabTaTH AOCHIKEHBb, SKI BKa3ylOTh Ha HAasSBHICTH
rinepriaikemMii BHOYI 32 yMOBH TINOMIHEATI3My, 3aJ0Br0 A0 TOTO, SK BOHA
MPOSBIAETHCS BACHB. JloBeaeHO, M0 abIoMIHANBHE OXXHPIHHA MOXKe (hopMyBaTHCs
Ha TJII CTaHJAPTHOTO PAIiOHY XapuyBaHHS, ajie¢ 32 YMOBH TMOPYIMICHHS TPAPOAHOTO
CBITJIOBOTO PEXHMMY, B MEXaHI3MI PO3BUTKY abIOMIHATFHOTO OXXHPIHHA BaXKJIMBA
POJTh HAIC)KUTH JISNTHHOPE3W CTEHTHOCTI, KA MPOSBIIAETHCS HA T TIMEPICITHHEMII.

[Tokazano, 110 BIAHOBJCHHSA TMPHPOJHOTO CBITJIOBOTO PEXKUMY Ha
MOYaTKOBOMY €Tali PO3BUTKY MaTojorii (micias MBOX MICSIIB IIOA000BOTO
OCBITJICHHSI) HOPMAaji3dye€ TJIOKO3HWH TOMEOCTa3 Ta HE BIUIMBAE HA PIBEHB
aptepianbHOro THCKy. [lOBEepHEHHS €KCTEPUMEHTAIbHUX TBApPWH JO MPUPOIHOI
3MIHW JTHSI 1 HOY1 HaAayIl (4epe3 TPU-JOTHPH MICAIT MIJI0A000BOT CBITIIOBOI €KCIO3MITIH)
3MCHIITy€ BWPA3HICTh TIMEPrJIKEeMii TijJ Yac OpaJbHOTO TECTY TOJEPAHTHOCTI

JI0 TJTFOKO3H Ta 3HAKYE PIBEHD apTeplalbHOr0 THCKY, TIPOTE HE 10 HOPMH.
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JlomoBHEHO HAyKOB1 JaHl IIOAO 3acTOCYBaHHS  3aMicHOI  Tepamii
MEJIATOHIHOM 3a YMOBHW rimomineanizmy. KommeHcamis aedinuty wmenaToHIHY
B TAKWX TBApPWUH BITHOBJIOE YYTJIWBICTh TMepu(EPUUHUX TKAHWH A0 I1HCYJIHY
(3amxye HOMA-IR), 3HMXYye TiKeMil0, 1HCYMTIHEMIIO, a TakKoXX HOPMall3ye
MophoyHKITIOHATPHUN CTaH TaHkpeatnuHux [-xmituH. KypcoBe BBeacHHA
MEJIATOHIHY KPOJsAM 13 METaO0OMYHHM CHHAPOMOM BHKJIMKAE 3HHIKCHHS MAacCH
a0TOMIHAJIbHO-BICIIEPATBHOTO KHUPY, BITHOBIIOE MUPKATHUN PATM PIBHS JCITHHY
B KpOBI, ajic 3a OiJbII BUCOKWX pPIBHIB TOPMOHY. 3aCTOCYBaHHS MEJATOHIHY
3HHMXKY€E TIIBHIICHUN 32 YMOBH META0OMIYHOTO CHHAPOMY apTeplalbHUN THCK,
MPOTE HE BIAHOBIIIOE HOTO TOOOBUH PUTM.

OOrpyHTOBaHICTH 1 JOCTOBIPHICTH HAYKOBHX I0JIOK€Hb, BHCHOBKIB Ta
pexomenaamniii. [1oIOXXEHHA Ta BUCHOBKH TPYHTYIOTHCA Ha JOCTATHIA KIJIBKOCTI
CrocTepekeHb (poboTa BUKOHAHA Ha 125 Kponax) 3 BHUKOPUCTAHHAM Cy4aCHHX
METO/IIB TOCIKEHD (1IMyHO(DEPMEHTHUH METOI BU3HAYEHHS KOHIICHTPAITli TOPMOHIB
y CHPOBATIIl KPOBI1, TTIIOKO300KCHIA3HUH METO BH3HAYEHHS TJIKEeMIi, T1CTOJIOTIYHI 1
MOp(OMETPpHYIHI METOAW MOCHIKEHHS MIANLTYHKOBOI 3aJI03W Ta 1HCTPYMEHTATbHI
METOMW JJII BUMIPIOBAHHS PIBHS apTEePIaIbHOTO THCKY, Mach Tuta 1 abmoMiHaIbHO-
BiCIIepabHOTO >kHpy). CTaTUCTUUHUN aHaM3 JaHWX MPOBEACHO 3a JTOMOMOTOIO
nmapaMeTpUYHUX Ta HEMapaMeTPUUYHMX METOAIB. Pe3ympTatd  MOCHTIKCHHS
MIPOAHAI30BaHO 1 OOrOBOPEHO 3 ypaxXyBaHHSAM JaHMX JTeparypH. llomoxkeHHs Ta
BHCHOBKH JHCEPTaIlli 6a3yr0ThCs Ha pe3y IbTaraxX MPOBEACHOTO TOCTI KCHHS.

Haykose 3nHavennsi pooorn. Onepxani faHi € MIATPYHTSIM IS BU3HAYCHHS
TiMOMHEANI3MY OJHWM 13 UYHHHUKIB PO3BUTKY METa0OJIYHOTO CHHAPOMY Ta
PO3KPHUBAIOTH OCOONMHMBOCTI (DOPMYBAHHS 1HCYJIIHOPE3UCTEHTHOCTI, abIOMIHAIBHOTO
OKUPIHHSA Ta apTeplajibHOI TIMEPTEH311 Ha TJI 3HUKEHHA YHKITIOHATHHOI aKTHBHOCTI
M1HEATBHOI 3aJ103H.

IIpakTuHe 3HaueHHs ojep:KaHUX pe3yabrTatiB. Onepkani  gaHi
MATBEP/UKYIOTh JONUIBHICTh TPOBEACHHSA JOOOBOTO MOHITOPHHTY TJiKeMii Ta

apTeplabHOTO THUCKY 3a HAIBHOCTI TIMOMIHEAI3MY 3 METOIO BUSBJCHHS MOPYIICHB
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OOMIHY BYTJIEBOIB, aCOMIMOBAaHWUX 13 METAaOOMYHUM CHHAPOMOM, Ta CYIIYTHHOI
apTeplanbHOi TITEpTeH3li Ha paHHIX eTamax iXx po3BuTKy. HaBemeni B poboTi maHi
CIT PpO3MNISIMATH K TEOPETHYHE OOTPYHTYBAHHS JOMUJIBHOCTI  KJIIHIYHOTO
3aCTOCYBaHHS TPEIMapariB MEJIAaTOHIHY B XBOPUX Ha METaOOJIYHUN CHHAPOM, IO
PO3BUBAETHCS HA TJII TIMOMIHEATIZMY.

CrBopenuii amapar Jji1 BHMIPIOBAHHS apTEPIalIbHOTO THCKY B KPOJIB
HE3aJICKHO B1J] YMOB OCBITJICHHS (MTaTeHT YKpaiHu HA KOoprcHY Moaens Ne 83426) ta
po3po0JICHY eKCIIEpUMEHTAIbHY MOJCIIb apTeplalbHOl TIMEepTeH3li 13 J000BHM
PHUTMOM CHCTOJIYHOTO apTePiabHOTO THCKY, 3a SKOT'0 HE CIIOCTEPITacThCs 3HHKCHHS
TACKY BHOY1 (THTI «non-dippery, mareHT YKpaiHu Ha KOpucHY momeiib Ne 86828),
BIPOBA/KEHO Ha Kadeapl MONEKyaapHoi Ta MeauuHoi O1odizukm XapKiBChKOTO
HarioHabHOTO yHIBepcuTeTy iM. B. H. Kapazina.

OcobucTuii BHeCOK 3100yBava. ABTOPOM CaMOCTIHHO 31HCHEHO MaTeHTHO-
iH(popMamiitHi TMOIMYyK, aHaj i3 Ta y3araJlbHCHHS ICHYIOUHMX JITEPATYPHUX JaHUX
y BU3HAUEHOMY HAMPSMKY IOCHIKEHb, BIATBOPEHO CKCHEPHUMEHTAIBHY MOJEHb
rinoniHeaTi3My, mpoBeacHO (i310JI0ridHI, 010XIMIYHI Ta TOPMOHAIBHI JOCIIKSHHS,
3MWACHEHO CTAaTHCTHYHWM aHam3 OJEPKaHWX JaHWX, OOIPYHTOBaHI HAYyKOBI
MOJIOKECHHS 1 BUCHOBKH.

Jln3aiiH eKCepruMEHTAIbHOTO JTOCIIKEHHS PO3PO0JICHO TMi/T KEPIBHUIITBOM
n.6H., cH.c. JI. O. boumapenko. JlocmimKkeHHS CTaHy TJIIOKO3HOTO TOMEOCTa3y
MpoBeACHO Ha ©0a3l jaboparopii marodizioyorii Ta MEAWYHOI TEHETHKH
Y «lacTuTyT Ipobnem eHaokpuHHOI marojorii iM. B. f. JlanmmeBcekoro HAMH
VYkpaimm» mig kepiBHUOTBOM aM.H., mpod. B. B. Iloaropak Ta 3a ydacrio
kMH., cHc O. . I'mgkmx. Ticronoriuai Ta MopdoMeTpuuH1 HOCTIHKCHHS
TIITUTYHKOBOT 3a7103W BUKOHAHO Ha 0asl raboparopii maroricronorii Y «lHCTHTYT
npobaeM eHpokpuHHOI marosorii iM. B. . Jlanunescbkoro HAMH VYkpaiau» min
KEPIBHUIITBOM Ta 3a ydacTio A.M.H., mpod. JI. FO. Ceprienko.

Amnpobanis pe3yabTaTiB amcepTamii. Marepianm aucepraiiiHoi poOoTH
OynmA TIpencTaBJieHI Ta OOTOBOPEHI HA HAYKOBO-IPAKTWYHIA  KoH(pepeHIi

3 MDKHAPOTHOK YYacTi0 «J[OCATHEHHA Ta TEPCNEKTHBH EKCIEPUMEHTAIBHOL 1
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KITHIYHOI eHaokpuHosorii» (/Bananuari /lanuneBceki untanHsa) (Xapkis, 2013),
Ha II PociificbkoMy CHMITO3iyMI 3 MDKHAPOAHOK ydacTio «CBETOBOW peXHM,
crapeane wu pak» (Ilerpo3aBoacek, Pocis, 2013), Ha HAYKOBO-IPAKTAYHIH
KOH(pEepeHIlli 3 MDKHapOAHOK  ydacTio  «JloCSIrHEHHS Ta  NIEPCICKTHBH
EKCIIEPUMEHTAIbHOI 1 KJHIYHOI eHmokpuHoJorii» (Tpunagmsari JaHuneBchbki
yutanud) (Xapkis, 2014), na VIII 3’i3a1 Acomiamii eagokpunonoris Ykpainu (Kuis,
2014), na HayKOBO-TPAKTUUIHIA KOH(DEPEHIli 3 MIKHAPOTHOIO ydacTio «J[ocarHeHHs
Ta TEPCIEKTUBH EKCIIEPUMEHTAIBHOI 1 KIMHIYHOI eHAoKpuHOjoT1i» (YoTupHamIATI
Jlanuneschbki untanua) (Xapkis, 2015).

Ilyoaikamii. 3a Temor0 aucepraiiiHoi poOOTH OmyOiKOBaHO 16 HayKOBUX
mpanb, 3 SKHX 5 Ccrared B HaykoBUX (paxOBHX BHJIAHHSIX, 3aTBEPHKCHUX
MiHicTepcTBOM OCBITH Ta HaykW YKpaiHnu, | crarTs B iIHO3eMHOMY BUAaHHI, | crarTs
B 301pIll HAyKOBUX Mpaib 3apyOiKHOTO CHMMO31yMy (3 HEX 4 ¢TarTi onmyOJiKOBaHO
y BUIAHHSAX, 110 1HACKCYIOTHCS B HAyKOMETPUUYHMX 0a3zax JaHuWX), 6 T€3 MOMOBIACH
B 30IpHMKAX MarepiajiB BITUYM3HIHUX Ta MUKHAPOAHWUX 3’i3MiB 1 KOH(EPEHIIIH,

OTPUMAHO 2 MATEHTH Y KPAiHU HAa KOPUCHY MOJICIb.
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PO3JILT 1
CYUYACHI VSIBJIEHHS ITIOJI0 ICHYBAHHS 3B°SI3KY MIXK
MEJIATOHIHOM TA KJTIOUOBUMU JJAHKAMU MTATOTEHE3Y
METABOJITYHOT O CUH/IPOMY: XPOHOBIOJIOT TYHI ACTIEKTH
(OTJISAJL IITEPATYPH)

1.1. 3B’A30k MENaTOHIHY 3 MOPYIICHHAM METa00JI3My TITIOKO3H

1.1.1.Ponp mMemaToHiHYy B perynasmii cexkpemnii P-xkIiTHHaAMH
1HCYJNIHY, MOAYNAMiIi HOTO BHYTPIMHBOKJITHHHOTO CHTHAJIHTY,
acomiiioBanoro 3 MeTabomi3MOM TIHIOKO3W, Ta ekKcmpecii
TAIOKO3HUX TPaHCONOPTEPIB Yy 1HCYJIH-YYTIAUBUX TKaHWHAX.
Bigomo, mo BH3HAYaIBHY PO Y CTHEMYJIII TPaHCOOPTY TIJIFOKO3H 13
MO3aKJIITHHHOTO JI0 BHYTPIITHBOKIITHHHOTO KOMITAPTMEHTY Ta ii MOAaIbIIoMy
MeTabomi3Mi Bigirpae iHcymH. OCKUTbKHA (Pi310JIOTIYHAM Ta OCHOBHHM CTHMYJIOM
CeKpemii 1HCYTHY [-KINTHHAMHA OCTPIBINIB JlaHrepranca sBIISETHCA IIIBHIICHHS
PIBHS TJIIOKO3W B KPOBI, 3MIHHM 1HCYJIIHEMIi Ta TJIKeMii B OpraHi3mi BiIOYBarOThCA
cuHXpoHHO [79, 94]. BianoBigHo A0 XPOHOOIOJIOTIYHHMX JOCHIKCHb 3MIH PIBHIB
IHCYJIIHY Ta TJIIOKO3W B KPOBOOOITY B 370POBHUX JIOJACH PENMPOAYKTHBHOTO BIKY,
N00OBUH PUTM IHCYJIHEMII, IO XapaKTEPU3YETHCS TPhOMAa MAaKCHMYMaMH B CBITITY
mopy M00W Ta 3HWKEHHAM KOHIIEHTpAIlli TOPMOHY 10 0a3aJlbHOTO PIBHA B HIYHHWI
yac, OOyMOBJICHWH TPUKPATHUM TMOCTIPAHAIAIbHAM 3POCTaHHAM TJIKEMIii TPOTATOM
nobu [191, 225]. Tlopsaa 13 mum G. Boden ta kojilern orpuMaiy JOKa3d HAsIBHOCTI
[APKATHOTO PUTMY MIBHUIAKOCTI CEKpemii I1HCYIHY Ta, BIAMOBIIHO, KOHIICHTpAIli
TOPMOHY B CHPOBATIIl KPOBI B 3JOPOBHUX BOJIOHTEPIB 32 YMOBH K CYTJIKEMIUHOTO,
TaK 1 TIMEPTIIKEMIYHOTO KJIEMII-TECTIB, BUKOPHUCTAHHS SKUX JO03BOJIAJIO YHUKHYTH
nocTrnpanaiatbHuX edekTiB y excrnepumenTi [113]. Aptopamu gaHoi poGoTtu Oyso
MOKAa3aHo, Mo M000BI Bapiaii 1HCYTIHEMIT € TPOTHUJICKHUMH 32 (Pa30i0 ITUPKATHOMY

pUTMYy PIBHA MEJIATOHIHY B KPOBOOOITY, TOOTO MaKCHMAajbHy KOHIICHTPAIIIO
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IHCYiHY OyJIO 3apeecTpOBAHO B CBITIAY NHOPY A00M, KOIM PIBEHb MEJIATOHIHY
3MCHIIIYBaBCA J0 MIHIMAJbHUX 3HAYCHb, 1, HABMAKH, 3HIOKCHHS KOHIICHTpAITi
IHCYJIIHY BHOYI J0 MIHIMYMY CYIPOBO/DKYBAJIOCh JOCSATHCHHSAM MaKCHMAaJIbHUX
3HAYEHb PIBHS MEJIATOHIHY.

[Tpunymennss G. Boden Ta komer mpo ydacTh MEJATOHIHY B PETYISIil
(hyHKITIOHAJIPHOI AKTUBHOCTI TAHKPEATHUHUX [-KITHH, 3po0JicHE Ha MiJICTaBi
BU3HAUEHOTO B JOCTIAl 1n Vivo (DYHKIIOHAJHHOTO AHTaroHI3My MIX I1HCYJIHOM 1
MEJATOHIHOM, OOIPYHTOBYIOTh ICHYIOUl JaHi 1n  VItro JAOCHIIKEHb 3B’ SI3KY
MEIATOHIH—1HCYJIIH Ta JIOKaji3alli MEJIarTOHIHOBHUX PEIEeNTOPiB Yy CHAOKPUHHIN
YaCTHHI IMANLTYHKOBOI 3aj103H, 30KkpeMa B B-kmituHax [113, 114, 138, 160, 174, 201].
Peschke E. Ta «xomerm, BukopucraBmm 1301p0BaHl ocTpiBii Jlaarepranca
HOBOHAPO/PKCHUX IIMypiB, BUABWIM, 1m0 MenaroniH (200 mMoms/m — 5 MKMOJITB/N)
samkye crumyiboBany KCl, rimoko3oto un gopckomiHoM cekperito 1Heymny [114].
OcKiJbKM BIJOMO, HI0 OUTBIIICTH O10JOTTYHMX BJACTUBOCTEH (32 BUKITIOUEHHSIM
AHTUOKCHUIAHTHOTO €()eKTy) MEJIATOHIH peali3ye 3a JOMOMOTOK CHemru(ITHAX
G-0110k-3B’s13aHux perenTopis M T, (MmemOpanauii perienTop MenaroHiny | Tumny) Ta
MT, (MemOpaHHMII perenTop MENaroHIHy 2 THWITy), BHACHAOK OJIOKyBaHHS
nepeadadyBaHuX MEMOPaHHHX PEIEIITOPIB MEJIATOHIHY IIJITXOM BILUIMBY aHTar OHicTa
nanoro iHmomaminy (mysigmon, 10 mxmone/m) Ha ocrtpiBmi Jlaarepranca Oymo
3apEECTPOBAHO BIMHOBJICHHS CTUMYJIBOBAHOI (POPCKOIIHOM CEKpeIli 1HCYIHY
B-kmtuHamu [114]. ¥V maHiii poOoTi Nokamizalis MEJaTOHIHOBHX perenTtopiB MT
y MANUTYHKOBIM 3aimo31 mypiB Oyna BH3HAUCHA Ha IMACTaBl PE3YJIbTariB
aBTopamiorpadiyHUX AOCTIKEHb (3a JaHWMH 3B S3YBAHHS 2-['"*Iitonomenaroniny
B OCTpiBIAx) Ta BusHadeHoi jokamzamii MPHK MT;, y mpeomy opranmi 3a
pe3yabTaTaMHi TOJIIMEPA3HOl JIAHITIOTOBOI PEaKIlli 31 3BOPOTHOK TPAHCKPHIIIIIEIO
(reverse transcription polymerase chain reaction). Picinato M. C. Ta xonern orpumanm
aHAJIOT1UHI PE3yJIbTaTH 33 YMOBH BUKOPHCTAHHS OCTPIBINIB JIaHTEpraHca ctareBo3pimx
mypie  [160]. PospuBarouu pmaHWii HanpsM CKCIIEPUMECHTAIBHUX  JOCHIIKCHb,
E. Peschke Ta koilern 3 MeTor0 BHSBIICHHS PEIENTOPIB MEIATOHIHY O€3M0CePETHBO

B B-KIITHHAX BUKOPHUCTAIM THCYHOMPOAYKYIOUl KMTHHA 1HCYymHOMHE mHIli INS-1.
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OrpuMaHi AOCTITHUKAMH JaHl Hajgaaw gokasu Jiokamizamii MT; y B-kmtuHax Ta,
BIIMOBITHO, OC3MOCEPEAHBOTO PEIEHTOP-0MOCEPEIKOBAHOIO BINIMBY 1HAOJAMIHY Ha
(yHKITIOHAJIPHY aKTHBHICTh 1HCYMHONPOAYyKytouoro amapary [201]. 1i maxi 3romom
Oymu miaTBepkeH1 iHmmMEA gocmaaukamu [138, 159]. B ocrpiBusx Jlanrepranca
SK IMypIB, TaK 1 JIOAWHHA KpiM jJokamizamii MT,, Takox Oyno imerTudikoBano MT,,
npote piBeHb TpaHckpunty MT, 3HauHO mepeBminyBaB piBeHb MT,, 1m0 CcBIIUMIIO
npo mominyBanHs penenitopis MT, [151, 174]. Bumenaseaeni pe3ynbprar in vitro
nocmmkenb E. Peschke Ta xomer [114, 201] mizaime Oyau miATBEPMIKEHI IAMHA K
aBTOpPaMH B JIOCIII 1N VIVO, MOKa3aHO, 10 HAIXOMKCHHS €K30T€HHOIO MEJIAaTOHIHY
3 MATHOKO BOAOK B 1031 2,5 Mr/kr M.T. (Maca Tija) MPOTATOM J€B’STH TH)XHIB
BHUKJIMKAE 3HWKCHHS KOHIIEHTpAIi 1HCYJIIHY B CHPOBATII KPOBI B TIypiB JiHIHA Wistar
abo Goto-Kakizaki (excnepumenTanbaa moaess L)1 2) [186].

ITopssm 13 penenTop-omoCePeKOBAaHMM  3HFOKCHHSM  CEKpeIlli  1HCYIHY
B-xmiTuHaMu ocTpiBIliB JIaHTEpranca B IypiB BHACTIIOK BITUBY MEJIATOHIHY, TaKOXK
Oy70 BH3HAUCHO, IO BAXJIWUBY POJIb Y HAIBHOCTI JOOOBOrO0 PUTMY IHCYJIHEMIi
BIIITPAIOTh MOJICKYJIAPHI OCIHWJISATOPH, SIKI JIOKaT30BaHI B TOPMOH-TIPOAYKYIOUHX
kmtrHax [76, 114, 160, 185]. IIpoTe BCTAaHOBICHO, IO XPOHOOIOTHYHI BJIACTHBOCTI
MENATOHIHY € BHU3HAYAJIBHUMH I ITUPKAJTHOTO PHUTMY TJIFOKO30-CTHMYJIHOBAHOI
CEKpeIlii 1HCYJIIHY, OCKIJIbKH B PE3YJIbTaTl MHEANCKTOMIl BIAOYBAETHCS MOCHIICHHS
MPOAYKINi 1HCYNIHY [-KJITHHAMHA Y TIypiB, SKE MPHU3BOIWTH 10 HIBEIIOBAHHS
n000BOTO  PUTMY  KOHIIEHTpamii  JaHOTO TOPMOHY Ta  3pOCTaHHA  HOro
cepeTHhOI000BOTO PIBHS B KpoBo0dIry [99].

[lepexonnmBl MOKa3W 1CHYBAHHS 3B SI3Ky MiXK KOHIICHTPAITIEI0 MENATOHIHY Ta
IHCYJIIHY B KpoBOOOIrYy OyiM OTpHMaHI Iij 4Yac AOCIIKCHb 3MIH PIBHS MPOIYKIT
MEIATOHIHY MHEATFHOIO 327103010 HAa MOJIEJIAX IYKPOBOTO A1abeTy pi3HOTO TECHE3Y.
[Tokazano, MmO B MIypiB 13 CTPENTO30TONWH-IHAYKOBAHUM I[yKPOBHM J1a0€TOM
(Mozenb mykpoBoro miabery 1 Tumy) TOpSa 13 3HWXKCHHAM PIBHA 1HCYJIHY
B1I0YBA€eTHCS IMIABUINCHHS KOHIICHTpAIIll MEJIaTOHIHY B IUIa3Ml KPOBI Ta 3pOCTaHHS
pisas MPHK apimankimamia-N-areruntpancdepasu (oauH 13 KIFOYOBUX (HEPMEHTIB

CHHTE3Y MEJIaTOHIHY) B MIHEAIbHIN 3aJ1031, KPIM TOTO, BUABIICHO MIABUINCHHS PIBHA
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excripecii  MPHK pementopa i1ncymnay B emdizi [128]. V mypiB mnii
Goto-Kakizaki (excnepumenTanpaa moaens [/ 2), Hapnmaku, Ha T TIMEPIHCYIHEMIT
OyJ10 3apeeCTPOBAHO 3HMHKEHHS CEKPEIlii MEJTAaTOHIHY Ta BMICTY BCIX HOTO TIPEKYPCOpPIB
(tpunitodany, S-rigpokcuTpunTodaHy, CcepoToHiHy Ta N-aleTHICEPOTOHIHY)
B miHeanbHIH 3a031 [189]. Takox mokazano, mo B mrypiB jiHli LEW.1ARI1-1iddm
miabeT, IO CYMPOBO/UKYETHCA TSDKKOK TINOIHCYIIHEMIEID acOMiHOBaHHMN 3
MIBUIIICHHSAM PIBHA MEATOHIHY B TIjIa3Ml KPOBI Ta €KCHpecli 1HCYIHOBOTO
perienTopa B miHeanbHid 3amo31 [220]. [Ipu npomy HOpMamizamis ¢(yHKINIOHATbHOT
akTUBHOCTI  emiiza Oynma JoCATHYTa MIISXOM  KOMIIEHCAIli  1HCYJIHOBOI
HEJIOCTAaTHOCTI B OPraHi3Mmi.

Kpim mOBiIOMJIGHP MO0 BIUIMBY MEJIATOHIHY Ha CEKPEIMII0 1HCYJIHY
MaHKPEAaTUYHUMH [-KTTHHAMH, B HAYKOBIM JNTEparypl TaKOX I1CHYIOTH JaHl
CTOCOBHO 0e3mocepeTHhOr0 e(pekTy rOpMOHY Ha MeTaboji3M TJIIOKO3W. Bu3HadueHo
CTUMYJTIOIOUHMH BIJTMB MEJNATOHIHY HA 1HCYJIH-3AJICKHUN TPAHCIOPT TIIOKO3H B
KIITHHAX CKEJICTHHUX M SA31B MHINCH Ta TIIoTajdaMyca IIypiB, MEXaHI3M SKOro
noJisrae B mocusieHH1 ocoprmosanus mo Tupo3uHy IRS-1 (cyberpar incymHOBOTO
peuenrtopa-1) Ta akruBHocTi PI-3-K (ocharmammuosuron-3-kinaza) (IRS-1/PI-3-K
kackan) [133, 168]. Kpim Toro, BUSIBICHO aKTHBAIIIO MEIATOHIHOM 3B 513Ky MIXK
rinoTajjaMycoM Ta TICYIHKOKO B TIypiB, MEJATOHIH-IHAYKOBAHA AaKTHBAIlIA
npoTeiHkiHasn By rimoramamyci TPU3BOAUTH M0 CYMpecii TIMOKOHEOTCHE3Y
B TICUIHII 1 TMPHITYCKAEThCS, IO B TaKWH CHOCIO 3A1HCHIOETHCS KOHTPOJIb IMPOIECY
HOBOYTBOpeHHs1 Tmoko3u [117]. Takoxxk B mTeparypHuUx Kepenax 1CHYIOTh
MTOBIIOMJICHHS, SIK1 3aCBITUYIOThH, IO BHACIIJIOK BIUIMBY MEJIATOHIHY B1IOYBA€ThCS
3pocranas piBHA ekcrnpecii reHy GLUT 1 (tpancnoprep rmoko3u 1 Ttumy),
GLUT 2 (Tparcmoprep rimoxo3u 2 tuny) Ta GLUT 4 (Tpancnoprep rimoko3u 4 Tuiry)
[85, 129, 163]. Zanquetta M. M. Ta kojern BU3HAYWIIH, IO B IIYPIB HEJOCTATHICTD
MEIATOHIHY BUKIIMKAE CYMPECII0 UYTIMBOCTI Mepu(PepuuHuX TKAaHWUH 10 1HCYIIIHY, a
TakoX 3HIWKEeHHS piBHA ekcnpecli reny GLUT 4 B Oimit KupoBiii TKaHWHI

npuOmmzao Ha 70 %, mpoTe HE BIIMBAE HaA PIBEHb EKCIpecCli JaHOTO BHUIY
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TpPaHCMOPTEPA IJIFOKO3M B TKAHWHI CKeeTHUX M s31B [85]. [Ipu oMy pociigHukamMu
OyJio ToKa3aHo, M0 KOMITeHcamis Ae(IIUTy TaHOTO 1HAOJAMIHY y TBapWH yCyBae
3apeecTpoBaHl MopyiieHH. AHajoriydl gadl Oyau orpumani G. Ghosh ta koneramu
1T 9ac TOCIKEHHS BIUTMBY MENaroHIHy Ha piBeHb excnpecii reay GLUT 4 B cepiu
ypiB 13 rineprupeozom [163]. Pesynbraru BuBuenns pisas excnpecii reny GLUT 1
ta GLUT 2 y manuryHKoBid 3a1031 Ta MEUIHIIl B MHIICH 3a HAIBHOCTI T'€HETHYHO
3YMOBJICHOTO OJIOKyBaHHS perienTopiB mejaroniny MT, ta MT, Bka3yioTe Ha
nocunieaus excrpecii MPHK reay GLUT 1 ta GLUT 2 y mianuryHkoBI# 321031 Ta
reay GLUT 2 y nmeuinmi Ha T TABUAIEHHS KOHIICHTPAIIA MEIaTOHIHY, THCYIIIHY Ta
3HMD)KCHHS PIBHS TJIFOKO3H B TUTa3M1 KPoB1 y TBapuH [129].

Takum unHOM, BHUIICHABEACH] aHl BKa3yIOTh HA ICHYBAHHS TICHOT'O 3B SI3KY
MK KOHIIEHTPAI1AMH MEJIaTOHIHY, 1HCYJIIHY Ta TJIOKO3W B KPOBOOOITY B CCaBIIIB.
BianoBigHOo 10 1ICHYIOUMX B HAyKOBIH JIITEpaTypl MOBIAOMJICHD, MHEATbHA 3aJ103a
Oepe ydacTh y Peryndili cekpernii 1HCYNHY TaHKPEAaTUYHUMHU [-KIITHHAMH, IO
BU3HAUAETHCA PEIENTOP-OMOCEPEIKOBAHUM CYIIPECUBHUM €(PEKTOM MeIaTOHIHY.
3 ornsay Ha 1CHYBaHHS YITKOTO (P1310JIOTIYHOTO MUPKAAHOTO PUTMY MPOAYKITIi
MeJIaTOHIHY emihi30M, JaHWH 1HI0JaMiH BHOCHTH BKIIaa y 3a0e3neucHHs J000BOi
MepIOANIHOCTI (PYHKITIOHATBHOI aKTUBHOCTI P-kmiTwH octpiBmiB Jlanrepranca
MOPSA 13 TAKUM BU3HAYATBHUM (DAaKTOPOM CEKPEIlli 1HCYIHY, K CIOXUBAHHS 1K1,
Takox Bimomi nBa Oe3mocepenHix e(eKTH MeENaTOHIHY Ha 1HCYJIH-3aJICKHUN
TPaHCIOPT TMOKO3W. llepmmit CcTOCyeThCA BIUIMBY JaHOTO I1HAOJAMIHY Ha
peaizamio  1HCYJIIHOM MeTa0ONYHOr0 CHTHAMIHTY 1 IOJIraEe B IOCHJICHHI
aktuBHOCTI [RS-1/PI-3-K kackany. /lpyruii moB’s3anuii 3 MOCUJICHHAM €KCIpecti
TeHIB TPAHCMOPTEPIB TJIOKO3W Yy I1HCYJIIH-UYTJUBHX TKAHWHAX BHACIIIOK Ali
MenaroHiny. HaBemeH1 maHl MEPEeKOHJIWBO 3aCBIAUYIOTH SIK O€3MOCEPETHIO, TaK 1
OIOCEPEIKOBAHY Y4acTh MEJIATOHIHY B MeTa0O0113MI TJIIOKO3H Ta AAl0Th MI1JCTaBY
MPUNYCTATH, IO TATOJIOTIYHI 3MIHM TPOAYKII JaHOTO TOPMOHY MIHEATHHOI

3aJI030K0 MOJKYTh MAaTu HEraTUBHI HaCHiI[KI/I JJIA TJTIIOKO3HOIro roMmeocCrasy.
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1.1.2.Cynpecis mpoaykiii MeJIaTOHIHY MIHEANbHOK 3aJI030H0
Ta TOMEOCTa3 TJIOKO3HW. PO3BUTOK I1HCYJIHOPE3UCTECHTHOCTI.
Bigomo, mo B ccaBIiB 3 BIKOM BiAOYBA€ThCA 3HWIKEHHS TPOAYKIlI MEIATOHIHY
MHEATHbHOIO 3am030t0 [126]. JlaHi ekcnepuMEHTANbHUX AOCIIHKEHb 3aCBIIUYIOTH,
Mo BiKOBE (h1310JI0TIUHE MOCTA0CHHS MEJIaTOHIHOYTBOPIOIOUOi (hyHKIN MiHEaTbHOI
3aJ1031 B MIypIB CYMPOBOKYEThCA PO3BUTKOM I[P Ta mimBumeHHsSM KOHIEHTpAIi
1HCYMHY B KpoBooOiry [74, 95]. Jloka3u possutky [P Ta mopymieHHs ToepaHTHOCTI
JI0 TJFOKO3W B TIYPIB BHACHIIOK ACGIIATY MEIATOHIHY TaKoXX Oyl OTpUMaHl i 3a
YMOBH BWKOPWUCTAHHS TOIIMPEHOTO METOMY MOJCTIOBAHHA  MEJaTOHIHOBOT
HenocrarHocTl — miHeanekromii [85, 188]. bumeme Toro, T. C. Nogueira Ta kojern
BUSBWJIM, 110 TIHEAJCKTOMIS TPHU3BOAWUTH JO TOPYIICHHS J000BOTO PHUTMY
TJIIOKOHEOTEHE3Y B TEUIHIl, a TAaKOX JO IMIJABUIICHHS PIBHSA TIJIOKO3W y KPOBI
B HIYHWIA Yac BHACTIOK po3BUTKY [P y mignocmaaux tBapud [70]. Orpumani maHi
Hajalid TICPEKOHJIMBI JOKA3W 3/aTHOCTI TIHEATHHOI 3aJl03d 32 JOMOMOTOIO
MEIATOHIHY KOHTPOJIIOBAaTH TPOIEC TJIOKOHEOTeHEe3y B  opraHizmi. Takox
BU3HAUCHO, IO MTHEAJICKTOMIS B IIYPIB MPU3BOIUTH 0 MOPYIICHHS (DYHKITIOHATHHOT
AKTUBHOCTI MMAHKPEATUIHUX [-KITTHH, K€ BUSIBJIAETHCSA B MIABUITICHHI PIBHA 1HCYIIHY
B KpoBooOiry, mo xapaktepHo misa IIJ[ 2 [110]. Ha BaxmmBy pomnp aedimury
MENATOHIHY B PO3BUTKY I[P Tako BKa3ylOTh Pe3yNbTaTH AOCTIKEHb, Y AKHX OYJI0
noBeaeHO 1Himanio [P Ta migBummeHHs PIBHSA 1HCYJAIHY B KPOBOOOITY B MUIICH
3 TEHETUYHO 3yMOBJICHUM TIOPYIICHHIM (3HUKEHHAM) (PyHKITIOHYBAaHHS MEMOPaHHHUX
perenTopiB  MEJATOHIHY 3a YMOBHW YTPHUMaHHS TBapWH HA CTaHAAPTHOMY
30ajmaHcoBaHoMYy partioni [92, 129].

B xmiHIYHAX TOCHTIKEHHSIX OYJI0 BCTAHOBJICHO, IO KOHIIEHTPAIlISA MEJIAaTOHIHY
B KkpoBooOiry B xopux Ha I/ 2 BHOYl Hmk4a 3a (i310J0TTYHI TOKA3HUKH,
MPY 1[bOMY BHU3HAUEHO KOPEJAIII0 MK 3HUKEHHSM PIBHS €HIOTCHHOTO MEJIATOHIHY
Ta TOCHJICHHSAM TJIFOKOHEOTEeHE3y B opraHismMi B pankosl roamHu [100, 195].
lle#i cran naBHO BiAOMUWM T Ha3BOWO "(peHoMeH cBiTaHKy'" abo "denomeH paHkKoBOi

30pi", ane marodi3loNOTIYHANA MEXaHI3M WOro BHHWKHEHHS OYJIO PO3KPUTO JIHIIE
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3aBJISIKM IPOBEACHUM XPOHOO10JIOTTYHHM JOCIIKESHHSIM 3B’ S3Ky MIXK MEJIaTOHIHOM
taiacymuom [80, 184].

Ha chorogni mepekoHJIMBO OBEACHO, IO CBITJIO B HIYHHWM HYac 3MIHCHIOE
CynpecuBHUH e(eKT Ha TPOAYKITIIO MEJIATOHIHY TIHEATHOO 37103010 [125, 127, 144].
JlaHi excnepuMeHTaIbHUX JTOCHIDKEHbh CTOCOBHO HaciakiB mopymenas [ICP
(IpUPOTHUM CBITJIOBHM PEKAM) HA META0OJI3M TIIOKO3W OJHO3HAYHO 3aCBITUYIOTh
HasBHICTh TATOJIOTIYHWX 3MiH TJIFOKO3HOT'O TOMEOCTa3y B MIAAOCTITHUX TBapHH.
Tak, . A. BinorpamoBa Ta KOJIETWM BU3HAUWJIM, MO0 TPWUBAJC YTPUMaHHS IIIypiB
B ymoBax [1O iaTencusHicTio 750 mokc abo 3a MPUPOTHOTO OCBITJICHHS MIBHIYHOTO
3axony Pocii mpuszBomuTh M0 PO3BUTKY ckiaagosux MC, cepem TpOsBIB AKHX
OyJi0 BH3HAYEHO TIMEPIHCYJIIHEMIIO, TIMEPTIIKEMII0O Ta Taroko3ypito [21, 229].
Ii max1 momoBHIOIOTH pe3yabTaru gochimkerds R. T. Dauchy ta komer, 3rigHo 3
SKUMH BILTMB I11JT0T000BOi CBITIIOBOI €Kcno3uiii iHTeHCHBHICTIO 300 JHOKC mpOTAToM
JIBOX TH>KHIB TIPU3BOAUTH JI0 MOPYIICHHS MUPKATHOTO PUTMY KOHIICHTpAITI] TIIOKO3H
B TjIa3M1 KpoBi B mypiB JiiHIi Spraque-Dawley [101]. bimsire Toro, mokazano, mio
B mypiB miHIli Wistar Ottawa Karlsburg W 3mimenHs ¢a3um mpupogHOro MUKITY
CBITJIO/TEeMpsABA BUKJIMKAE OUTBIIT BUPaKECHI MeTaOOMIUHI MOPYIIICHHS y TOPIBHSAHHI
3 TBapuHaMH, kuX yrpumyBamy B ymoBax [1CP 3a HasBHOCT1 y 000X rpym mxypis MC,
1HIYKOBAHOT'O BHCOKOKHPOBOI/BHCOKOPPYKTO3HOIO AieToro [143].

Hacmaku nopymieHHS NpHpOIHOrO MWKy CBITJIO/TEMpPsSBa Ta, BIIIOBIIHO,
CHHTE3Y Ta CEKpeIlli MeJIaTOHIHY THEATbHOIO 3aJI03010 Ha CTaH TIOKO3HOTO TOMEOCTa3y
Oy/M BHBYEHI TAKOX Y JOCIIIAX 32 Y4acTiO 3[0POBHUX BOJIOHTEPIB PEMPOTYKTHBHOTO
BiKy. [lokazaHo, 1o mupkamgHa JUCPETYISis (3MIMEHHS (a3 IUKITY CBITJIO/TEMPSIBA)
y JIEOJWHU TIPU3BOIUTH JIO MIBHINCHHS PIBHS CEKPEIli THCYNHY B-KINTHHAMHA Y BUTIAAKY
BUTICPEDKEHHA (ha3k Ta TBUINCHHS KOHIICHTpAIll TFOKO3W B KPOBOOOITY 32 YMOBH
sarpuMkn  ¢asm  mupkagHoro purMmy [106]. Takok BH3HAYEHO, IO BHACIIAOK
IAPKQHOT'O  JECHHXPOHO3y B  3I0POBHX 0OCI0O BIAOYBAeThCA I ABHINCHHS
MOCTIIPAHI1AJIBHOTO PIBHS TIIOKO3W Ta 1IHCYIHY B KpoBl [73]. OkpeMy monynsmiiiny
rpyny 3 cucremarnuHuMm mopymieHHsM [ICP ckmamarore ocobm, [Ki TPAIOOTh

y HIYHY 3MIHYy. Haremep mpars B HIYHHA 9ac PO3TIISINAETHCS B SIKOCTI YHHHHWKA



20

PH3HKY PO3BHTKY MeTaOOJNIUHHMX 3aXBOPIOBaHb, 30kpema [IJ[ 2 [208, 210, 211].
Busnaueno, mo 3mimeHHs poOodoro rpadiky Ha HIYHMA dYac MOaudiKye sK
TPUBANICTh, TaK 1 YaC CHY TAaKWX MPAIIBHUKIB, M0 TPUBOANATH 10 (opMyBaHHS Ta
MPOrPECYBaAHHS TIEPIHCYMIHEMIT, KOTpa € mokasaukoMm [P [145, 209, 227].

Takum yrHOM, BUIIICHABEACH] JaH1 CBIAYATH TIPO TE, MO ASPIIUT METaTOHIHY
B OpraHi3Mi acoIIMOBaHHM 3 MOPYIICHHIM T'OMEOCTa3y IIFOKOo3Hu. HaBiTh 3MimmIeHHS
(a3 MPUPOTHOTO LMKy CBITIO/TEMpsBA, SKWHM, SK BIJIOMO, BH3HAYa€ PIBCHb
MPOAYKI(i MENATOHIHY TIHEATBbHOK 3al030l0, TMPU3BOAWTH J0 IHUPKATHOTO
JECHHXPOHO3Y KOHIEHTpAIi TIOKO3W Ta 1HCYJIHY B KpoB0ooOiry. binbime Toro,
XpOHIYHA HEIOCTAaTHICTh CHJIOTCHHOTO MEJIATOHIHY B OpraHi3Mi 3B S3YE€ThCA 3
po3suTkoM [P, mopymieHHs M (YHKIIIOHATFHOT aKTUBHOCT! TTAHKPEATHUYHUX P-KINITHH
(TIMEPIHCYNIHEMIEI0),  TOJEPAHTHOCTI IO TJIOKO3W Ta  J00OBOTO  PHUTMY
IMOKOHeOoreHe3y B mediHmi. OCTaHHe y3roKYEThCS 3 KOHIICIINIEKD IMOAO y4dacTi
MEIATOHIHY B MeTaboi3Mi TIIOKO3W MDISAXOM BIUIMBY Ha 1HCYH-3aJICKHAN
TPaHCIOPT TJIFOKO3W, NMPOTE MeXaHi3M po3BHTKY IP, acomiifioBanoi 3 aedimurom
MPOAYKINI MEJATOHIHY TIHEATbHOK 337103010, INE TIJbKH HAICKHATh BUBUYHTH

B MalHOYTHbOMY.

1.1.3.BninuB €K30TreHHOTO MEJaTOHIHY Ha TOPYMEHHSA
MeTaboMi3My THIOKO3W. Y HU3I JOCHIKEHb, B SKUX OYJIO BHKOPHUCTAHO
pizHl excnepuMmeHTanbHI Moaem MC abo [1J[ 2, BMBYUEHO BIUIMB E€K30T€HHOTO
MEJIaTOHIHY Ha MOPYMICHHS MeTadoJ3My TIOKO3H. BU3HAUYEHO, IO Kypc 1H €Ki
MenaroHiny (10 Mr/kr M.T., BHYTPIIIIHBOUEPEBHO, TPOTATOM JIBOX THIKHIB) CaMITAM
mypis miHli Wistar 13 MC, 1HIykKOBaHHM BHCOKO(MPYKTO3HOIO MI€TOI, BUKIIMKAE
edexTuBHE 3MEeHIICHHS TIPosiBIB [P, 30kpema, 3Hm)eHHd 1HCYmiHemil mix yac OTTT
(opanmbHMIT TeCT TONEpaHTHOCTI M0 Tmoko3n) [139]. Takoxk BCTaHOBJEHO, IO
HaIXOHKCHHS MEJIATOHIHY 3 MUTHOIO BOJOKO (25 Mr/min) sk Ha MOYATKOBOMY €Tarll
po3BuTKY MC, 1HIYKOBaHOTO BHCOKO(PYKTO3HOIO JIIETOIO, TAK 1 MPU ChOPMOBAHOMY
MC cnpusie 3HWKEHHIO Tinepriikemii B mypiB mia dac nmposeaeHHs OTTID [162].

Sartori C. Ta KoJieTH BU3HAYIIIM, 110 TIepopaibHe BBeAeHHS Menaroriny (100 mr/kr/no0y
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MPOTATOM BOCBMH THIKHIB) BUKIMKAE B MUIICH, SKAX YTPAMYBAIA Ha
BHCOKOXXHUPOBIH I€TI, MOMMIICHAS YYTIMBOCTI EpUEPUIHAX TKAHWH A0 1HCYTIHY
Ha miacrasl mposeneHnx po3paxyHkiB HOMA-IR (Homeostasis Model Assessment
Insulin Resistance; 1HaeKC 1HCYMHOPE3UCcTeHTHOCTI) [157]. ¥V mamiii poboTi Takox
Oy710 BCTAaHOBJICHO MOKPAICHHS TOJIEPAHTHICTI 0 TJIOKO3HM B MAAOCIITHHX TBAPUH
1T 4ac TMPOBECHHS €YrIIKEMIYHOTO TINEPIHCYINHEMIYHOTO KJIEMIT-TECTY, OCKIJIbKH
PIBEHDb TITIOKO3W, HEOOXITHUN ISl MATPUMKH €YTJIKEeMIi B MUIICH, sIKI OTPUMYBaJIH
MEaToH1H, OyB BHINWM BIJIHOCHO TPYMH MOPIBHAHHS. TakoX y IbOMY JTOCHTIIKEHI
Oyn0 BH3HAYEHO, 110 ¢(EeKT MEIaTOHIHY Ha MeTadoJ3M IIOK03H OyB cremudiaHuM
JUISL TBapHiH, SKAX YTPUMYBaJIW Ha BUCOKOXXHPOBIH MI€TI, OCKIJIBKH €K30TCHHHI
MEJIATOHIH HE BIJIMBAB HA TOJEpaHTHICTH 10 rioko3n Ta HOMA-IR y tBapuH, siki
nmepeOyBaay Ha CTaHAApTHOMY partioHi. Y gocmimkeHHi I. A. BinorpamoBoi Ta
CITIBABTOPIB BHU3HAUCHO, IO TOPYIICHHS METaboji3My TIIOKO3W B IIypIB 3a
HasBHOCTI MC, 1HIYKOBAaHOTO TPHBAJIOKD CBITIIOBOK EKCIIO3HMINEID BHCOKOI
IHTEHCUBHOCTI, TOCIadIoe XPOHIYHE HAAXO/HKEHHS EK30TCHHOTO MEJIaTOHIHY
(10 mr/nm pa3om 3 TUTHOIO BOJIOI0) [229].

3a ymoBu BUKOpHCTaHHS ITypiB JiHli Zucker diabetic fatty (excnepumenTanbaa
monens [/ 2) mokazaHo, 1m0 mepopaibHe BBeAcHHsA MenaroHidny (10 mr/kr/moly
MPOTATOM INECTH THIKHIB) BUKIMKAE 3HWKEHHS Tinmepriikemii Harme Ha 18,6 %,
icymuemii Ha 15,9 %, HOMA-IR wa 31,0 % Tta miasumenas HOMA-% (1Hmexc
¢dbynxmi B-xmitaa) HA 14,4 % [158]. Takox BuABIEHO, O TPUBAIC HAIXOKECHHS
menaroHiny (1,1 mr/kr/mo6y mpotsrom 30 THXHIB, MIAMKIPHA IMILTAHTAIIS TPaHYI
MEIATOHIHY) TPHU3BOANTH A0 3HWXKEHHA TinepiHcymiHemMii B mypis 13 [[J[ 2 [146].
3amxeHHs rinepriikeMii Ta [P y nrypiB 13 CTpenTo30TONHH-IHAYKOBAHUM ITYKPOBUM
miabeTom OyJI0 3apeecTPOBAHO MIC/S TPUBAIOTO HAAXOMKECHHS MenaTroHiny (1 mr/kr
M.T. TIPOTSATOM BOCHMH THIKHIB) 3 TUTHOIO Bojoi0 [170], a iH’ekmii MenmaToHiHY
(10 mr/kr/mo0y, BHYTPIIIHHOYEPEBHO TPOTATOM JBOX THXHIB) mypam i3 [[J[ 2,
1HyKOBAaHUM YTPUMYBaHHSIM TBapWH HA BUCOKOKHUPOBIH €T, MPU3BOIWIN 0
I IBUINICHHS PIBHSA TKOreHy B nedinil [149]. Takoxk BH3HAUCHO, IO HAIXOHKCHHS

MeNaTroHiHy 3 mnuTHoo Boaor (1 abo 10 mr mpoTAromM 4YOTHUPHOX THIKHIB)
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JI0303aJIC:)KHO 3MEHIITYE TI1IBHINEHI 3 BIKOM PIBHI 1HCYJIIHY Ta TJIFOKO3HW B KPOBOOOITY,
a Takoxx mocnabdmoe [P y mumeit minii SAMPS (senescence-accelerated prone) [154].

EdexruBnicts Tepamii memaroninom xsopux Ha [[J[ 2 Oyna mokasaHa 3a
MPU3HAYCHHSA 1HAONAMIHY SK OKPEMO, TaKk 1 B KOMOIHAMil 3 IyKPO3HWKYIOUHMH
mpenaparamu;, pe3yJIbTard JOCHIDKEHh BKa3yIOTh Ha ITOKPAIIEHHS TJIKEMIYHOTO
KOHTPOJIIO B TakWX 0Ci0 BHACIIIOK Haaxo keHHS MenaroHiny [108, 111]. 3rigHo 3
nosigomsieHasiM B. b. [llarumo Ta cmiBaBTOpIB, MPOBEACHHS Teparii MeIaTOHIHOM
ocobam moxuioro BiKy 13 MC BUKIMKae 3HMKCHHS PIBHS TIIIOKO3W B KPOBOOOITY
HaTIIe Ta o i raikemiudoo kpusoro (OTTT) [37, 206].

Bumenaseneni  maHi OQHO3HAYHO — 3aCBIAYYIOTH  TO3WTHBHHUN  BILJIMB
€K30T€HHOTO MEJIATOHIHY Ha TOMEOCTa3 TIMOKO3U. ABTOpaMHU TIEPEBAXKHOI O1IHITIOCTI
poOIT IpHIYCKAaeThCs, IO €(PEeKT ropMoHy Ha MeTaboji3M TIIOKO3H MOXKe OyTH
OB SI3aHUM 13 CTUMYJIAIIEIO0 TPAHCTIOPTY TIIFOKO3H 13 MO3aKJIITHHHOTO KOMIIAPTMEHTY

JI0 KJIITHH Tepu(PepuIHUX TKAHUH.

1.2. 38’130k MenaToHIHY 31 3MIHOKO MacH Tijla Ta PO3BUTKOM a0Ja0MIHAIEHO-

BICIIEPAITBHOTO OKUPIHHS

12.1. BonnuB HeAOCTAaTHOCTI EHAOTCHHOTO MEJIATOHIHY Ha
MOKAa3HUK Macu Tijga, aOaOMIHAlIbHO-BICIEPAIbHOTO JXXHPY Ta
KOHI[EHTpaINii NenTuHY B KpoB0ooOiry. Sk BimoMo, B HOpMI TOOOBHI PUTM
MPOAYKITi MEJIATOHIHY TIHEATHHOIO 32710300 XapaKTEPHU3YEThCSI HU3BKUM PIBHEM
B CBITJIy TOpy A00M Ta BUCOKkMM — y Hiuami dac [203]. Tlpumyckaerbcs, mio
BHACIZOK TPUTHIYEHHSA Mika OlOCHMHTE3Y Ta CEKpPeIlli MENaroHIHY MIHEATbHOI
3aJI03010 TIIAXOM OCBITJICHHA B TEMHY TIOPY MOO0M MOXYTh BUHWUKATH TOPYIICHHS,
4Kl CIPHUSAIOTh HAIJIUIIKOBOMY HAaKOIMMHWUYCHHIO JKAPY B opradizmi [142, 214].
Fonken L. K. Ta xomern BUSBHWJIH, IO CyHpecis MPOAYKIN MeIaTOHIHY emidizom
BHACJIIJOK HIYHOI CBITJIOBOI €KCITO3UITli TTPU3BOAUTH 0 30LIBIIEHHS TPUPOCTY MACH
Tija B mumied JiHli Swiss Webster mopiBHAHO 3 TBapWHAMW JAHOI JIHII, SKHX
YTPUMYBQJIA B YMOBaX NPHUPOAHOTO MUKy cBitio/rempsisa [141]. Ilpu mpomy

3apeecTPOBaHl 3MIHM MAacH Tija BIAOYBaIMCh HE3aICKHO Bl KUIBKOCTI CHOXKHBAHHS
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KOpPMY TBapuHaMHU. ABTOPH TOCHIDKEHHS JIHAIUTA BUCHOBKY, IO YacC CIIOXWBAHHS
i1 B OUTBIINA MIp1, HIXK il KUTBKICTh BIJIMBAE HA MOKA3HUK MAcH TiIa. Y 3B S3KY 3 IIAM
Oyn0 3p00JIeHO TPUIYIICHHS PO TE, IO IIUPKATHUN JECHHXPOHO3 BIIITPAE BAKIIUBY
pOJIb Y 30UTbIIEHHI MacHW Tijia. 3 1HIOTO OOKYy, BM3HAUCHO 3HWKCHHSA AMILIITYAH
HIYHOTO TIKa MPOAYKIl MEJIAaTOHIHY MHEATHHOIO 327103010 3a HASBHOCTI OKWPIHHS
B mrypi [105]. Kpim Toro, mokaszaHo, MO CE30HHI 3MIHH MacH TiIa y TPU3YHIB
3ajIearh BiA TOOOBOTO PUTMY PIBHSA MEJIaTOHIHY B KpoBooOITy [77].

[Topsim 13 BHWIICHABEACHUMH JaHUMH CKCIIEPUMEHTAILHUX JOCTIIKECHB, IO
BKa3ylOTh Ha 3POCTAaHHS MacH TUIa BHACMIOK Me(IMUTy MENaTOHIHY B OpraHi3Mi,
ICHYIOTh TIOBIJIOMJICHHS, 3TITHO 3 SKAUMH IUPKYJISTOPHUHA PIBEHb MEJIAaTOHIHY
B KPOBOOOITY B HOJIOBIKIB 13 TpeAiadCTUUHUM OXHUPIHHAM un xBopux Ha [[J[ 2 Ta
OKUPIHHA HE BIAPIZHAETHCA Bl MOKa3HWKIB y 3mopoBux ocid [147, 161]. Ilpore
pesynbpraraMu  MacmTabHoro (3a ywactio 27 485 o0ci6) emimeMionoriaHoro
JTOCII/DKEHHS HAsABHOCTI 3B SI3Ky MK Mpaneid B HIYHMHM dYac, acomiidoBaHOI 3
MOPYIICHHSM TPUPOJAHOTO MHKIY CBITJIO/TEMpsABA Ta CYMNPECIE0 TPOIYKITi
MEJIaTOHIHY, 1 PO3BUTKOM METa0OIUHHX IMOPYIICHh OYJ10 BU3HAYCHO, 1110 cePpeT 0ci0,
Kl TPAIOITh y HIYHY 3MiHY, TIIBHINEHA PO3MOBCIOKECHICTh OXHUPIHHSI 3a
HEeHTpaIbHUM TUMOM [136].

IcHye mnpumymeHHs, 3TAHO 3 SKAM TOPYHICHHA TPUPOJAHOTO ITAKITY
CBITJIO/TEMpsABA Ta, IK HACIIJIOK, CKOPOUSHHS TPHUBAJIOCTI CHY, a TAKOX BIAHOCHUH
nedinuT MenaToHIHy (OKpeMO YW pa3oM) CIPHUMIOTH 301IbIIeHHI0 Mach Tima [178].
IMopsim 13 MM y TpHaal HHMPKagHl TMOPYIICHHS — JCNpHBAIlg CHY — AchIImUT
MEATOHIHY 3BepTac Ha cebe yBary HacTymHa ocoOmBICTh. TeMHOTa € HeOOX1THO
YMOBOIO JIJTA TPOAYKITI MEJTATOHIHY MIHEAIbHOIO 337103010, TIPOTE COH caM 1Mo coll1 He
cripusie CMHTE3Y Ta cekperii memaroHiny [178]. 3Biacu, HasgBHICTH TICHOTO 3B SI3KY
MK JIBOMa OCTAHHIMH (paKTOpaMu € OYEBUIAHOIO 32 YMOBH CyNpecli TPOIYKITi
MEJIATOHIHY OCBITJICHHSAM y TeMHY Tmopy mo6w. [Ipm BuBUEHI TOpPMOHAIBHHUX
MOKA3HWKIB 32 YMOBH JCTPHUBAIlli CHY OyJIO MOKa3aHO, IO CKOPOYECHHS TPUBAJIOCTI
CHY 3HHJKYE PIBE€Hb JICITHHY B KPOBOOOITY Ta MOUYTTS HACHUYCHOCTI, IO CIPHSIE

JOJTATKOBOMY CITOKMBAHHIO iK1, HAKOTMMYEHHIO HAJTUINIKOBOI MacH Tijla Ta PO3BHUTKY
oxupinansg [87, 212, 213, 217].
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Ha chorognimHiii 1eHb HE BUKIMKAE CYMHIBY, IO XHPOBA TKAHWHA KPIM CBOiX
3araJlbHOBIIOMUX (DYHKINH (TEPMOI30JIAIIS Ta aMOPTH3allisl Tijla, 30€peKCHHS
HeecTepu(hIKOBAHWUX KUPHUX KUCIIOT MICIS MPHHOMY 1K1 Ta 1X BUBIJIBHEHHS MO Mipi
HEOOX1THOCTI /It 3a0e3MeUeHHs OpraHi3My CHEPri€l0) BHUCTYMAE SK CHAOKPUHHHI
OpraH, KW MPOIYKY€E BEIMKY KiJbKICTh OIOJIOTIYHO aKTHBHUX PEUOBHH, JO SAKHX
HanexkuTh jgentuH [30]. Sk Bimomo, JeNTWH BIAITpaE BAKIUBY POJb y PETYJIAIi
HAKOMWYEHHSA Ta BUTPATH eHeprii. B HOpMI piBeHBH JIENTHHY B KPOBOOOITY MPSIMO
MPOMOPIIIHHUN 3arajibHIA KIJTBKOCTI JKAPY, OCKUJTBKHA II€H TOPMOH CTHUMYJTIOE OOMIH
JIOIIB Yy Opra”i3Mi Ta, JIIOYH Ha CIerudiuHl peHenTopH TimorajaMmyca, 3HHXKYE
armeTUT, KUTbKICTh CIIOKWBAHHS 11 Ta, BIAMOBIIHO, HAKOTMYCHHS XUPY B OpPraHi3Mi
[52, 82, 222]. Jloka3su HasBHOCTI (DYHKIIOHATHFHOTO 3B 3Ky MIX JICTITHHOM Ta
MEIAaTOHIHOM Haal0Th PE3yJbTaTH JOCTIKCHD, SIKHMH BHU3HAYEHO, IO B HOPMI
PIBEHB JICITHHY B KPOBI KOJIMBAETHCS MPOTATOM JOOW: B HIYHUHN Yac PiBEHb €KCIpeCii
reHy JIeNTUHY ob y amimonurtax miasumyerhes Ha 40 % MOpIBHAHO 3 ASHHWM, IIO,
B CBOIO 4epry, MPU3BOIWTH JO 3POCTAaHHS KOHIIEHTpaIii TOPMOHY B KPOBOOOITY
B HIYHWIA 4ac Ta 3HWXEeHHA — BAeHb [82, 89, 230]. [lokazano, mo y xsopux Ha MC
BIIOYBAETHCS MIABUINCHHSA PIBHSA JIEITHHY B KPOBOOOITY Ha T/ 3HWKCHHS
KoHIeHTparii menaroniny [31, 104]. Icaye aymka, mo mix TsoxkicTio MC, KUTbKICTIO
KUPY B YEPEBHIN TOPOKHWHI 1 KOHIEHTPAIIEIO JIENITHHY B KPOB1 1CHYE TPSAMHMA
KOpeJIAIIHHNHN 3B°5130K. Pa3soM 3 mmm, HaTenep 3aUINaeThCs HEAOCTAaTHHO BUBUCHE
MATAHHS B3aEMO3B’A3KY M1 PIBHEM TOPMOHIB KAPOBOi TKAHWHH Ta KUTBKICTIO KUY B
YepPEeBHIM MOPOKHUHI y XBOPUX 13 OxkupiHHsIM Ta Al [35].

Takum yrHOM, Ha MiJCTaBl BHINCHABSACHUX PE3YJIbTATIB AOCIIIKCHD 3B SI3KY
M1 PIBHEM MEJIATOHIHY B KPOBOOOITY, MACOI0 TiJIa Ta HAKOMTMUCHHSM BICIIEPATbHOTO
XKUPY B OpPraHi3mi, MOXXHa 3pOOUTH BUCHOBOK, IO 3HMXCHHS MPOMYKIT MEJTaTOHIHY
emiizom acomiioBaHe 31 30UIBIICHHAM MPHPOCTY MAacCH Tijia, PO3BUTKOM
abmomiHaabHOTO OXHWpiHHA. [Ipm mboMy mOKa3aHO, MO 3a yMOBH ACHIIHATY
MEIATOHIHY BU3HAYEH1 3MIHA MOXKYTh OyTH OMOCEPEAKOBAHI K 4acoM MPUHOMY 1Ki,
Tak 1 30UIBIICHHSAM KUJIBKOCTI 1i CmmokWBaHHSA. B OcTaHHbOMY BHMANKy PO3BHUTOK

OKUPIHHSA, HMOBIPHO, TIOB SI3aHUH 31 3MIHOIO PIBHS JICITHHY B KPOBOOOITY.
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122. EdbekT €K30reHHOT0 MEJIAaTOHIHY Ha 3arailbHy Macy
TiJla Ta HAKONHWUYEHHS a0JAOMIHAIIBHO-BICIHEPANIbHOTO JKHPY.
Busnaueno, mo HamaxomKeHHS ek3oreHHoro wmejaroHidy (0,4 Mkr/mut) pasom 3
MATHOIO BOJIOI0 TPOTATOM 12 THXHIB BUKJIMKAe B TIypiB JiHIi Sprague Dawley
3 OKUPIHHAM 3HWKCHHS Macu Tuta Ha 7,0 % Ta Macu 1HTPaabIOMIHAJIBHOTO JKHAPY
Ha 16,0 % [96]. biaeime Toro, mokazano, mo MenaroHid (Takox B m031 0,4 Mxr/mo
Pa3oM 3 TUTHOIO BOJIOIO MPOTATOM BOCBMH THIKHIB) OOMEXY€E TMPUPICT MAcH TiLJIa Ta
BICIIEPATBHOTO XHUPY B IIypiB, OOYMOBJICHUI HAIXOMKCHHAM XIMIYHOTO 1HIYKTOpa
oxkupiHHsA onan3aniny (olanzapine) [180]. Takox BCTaHOBIEHO, MO E€K30TCHHUMA
MeNaToHiH (25 Mr/mMiT pa3oM 3 MATHOIO BOJOIO) 3/aTEH TOMEPE/KATH HATHIIKOBE
301IBIIICHAST MaCH T1J1a Y BHITQKy YTPUMYBAHHS IIypiB HAa BUCOKOKUPOBIH mieti [155].
Ananoriunanii edexkr ropmony (0,2 mkr/ma abo 30 Mr/kr M.T. pa3oM 3 MHTHOIO
BOZI0I0) OyJIO BU3HAYEHO B JOCIIAAX, TPOBEACHUX Ha mrypax miHii Sprague Dawley,
32 YMOBH yTPUMaHHS TBApWUH Ha BUCOKO(DPYKTO3HIH ieTi [166, 194].

VY BHIEHaBEICHUX JOCIKCHHASNX OYJI0 BCTAHOBJICHO, 1110 BILIAB MEIATOHIHY
Ta Macy TUIa Ta HAKOMHYCHHS abJOMIHAJBbHO-BICIEPATLHOI XUPOBOI TKAaHWHU
y TPU3YHIB HE TIOB A3aHUM 3 €(DEKTOM 1H0JIaMIHY Ha KUTBKICTh CIIO’KWBAHHS KOPMY.
[Ipore 1CHYIOTH TIOBIIOMJICHHS 3TIIHO 3 SAKUMH 3HWKEHHS Macu TujIa
B OBapI€KTOMOBAHWUX IMypiB ab0 B KPOJIB 13 OXHUPIHHSAM BHACIIJOK BIUIABY
€K30r€HHOI0 MEJIATOHIHY CYHNPOBOKYETHCS 3MEHIICHHSAM KUIBKOCTI CIOXKHBaHHS
kopmy [132, 150].

Jlinis mypis Zucker diabetic fatty mmpoko Bimoma sik TeHETHYHO 00yMOBJIEHA
excnepuMmenTanbaa Mmoaens /] 2. Hanxomkenns menaroniny (10 mr/kr/nody pazom
13 TATHOIO BOJIOKO TIPOTATOM IIIECTH THKHIB) BUKITUKAE B IIUX TBAPHH 3HMKCHHS MACH
TUIa, PIBHSA TPHUTJIIEPUIIB, JIMOMNPOTEIHIB HU3bKOI IMIJILHOCTI Ta IIABHIICHHS
JMOMPOTETHIB  BUCOKOi TmmuibHOCTI [78]. V' mypiB 13 MC, 1HZYKOBaHUM
BHCOKOKMPOBOIO J1€TOIO, €K30TEHHUN MeNaroHiH (4 MI/Kr M.T. MIOAEHHO MPOTATOM
16 TrXHIB) TPU3BOAWTH 10 3HWIKCHHS MACH T1J1a Ta BiCIEpaibHOT O Xupy [88].

HaBeneni jmaHi  eKCIEpHMEHTAIBHHUX  JOCHIKCHB  Y3TOMKYIOThCA 3

pe3yiabTaTaMd  KIIHIYHOTO JOCHIHKEHHS 3a ydacTio mamieHTiB 13 MC, ski
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3aCBITUYIOTh, IO TPUHOM MENATOHIHY (5 MTr/mo0y MPOTATOM OJHOTO MICSIIS) CITPHSE
3HIDKCHHIO 1HIEKCY MaCH Tijia y Takux ocio [169].

BianoBigHO 10 maHWX AOCIIKEHHS POJII PEIESIITOPIB MEJIAaTOHIHY B peaji3arii
iHgonamMiHOM e(eKTy Ha Macy TUIa BCTAHOBJICHO, IO HAAXO/DKESHHS aroHICTIB
perientopiB Menmaroniny NEU-P11 (10 mr/kr/mo0y, 1HTpanepuTOHIAIBHO MPOTATOM
BOCHMH THJKHIB) 4H pamMenbTeony (ramelteon, 8 mr/kr/qo0y, mepopanbHO MPOTATOM
BOCHMH THXHIB) MO10HO MEIATOHIHY BUKIIMKAE 3HMKCHHS MacH Tij1a B TypiB [176,
181]. Ilpumyckaerhes, MO MENATOHIH MPUHAMAE ydacTh y PEryJsmii Mach Tida 3a
JIOTIOMOTOIO  1ICHTH(IKOBAHWX Yy OKUPOBIH TkaHmHl pementopis MT, [118].
IIpn mpoMy AaHl MOCIIDKEHHS In VItro 3acBIAUYIOTh, IO MEJIATOHIH MPHTHIUYE
mudepeH o aTuIoIUTIB Ta 00MEXKYE TIepTpodito KUPOBOi TKaHWHU [72].

PesympTary BHIIeHABEACHUX TOCIIHKEHD BKA3yIOTh Ha 37aTHICTh MEJIATOHIHY
3HIMDKYBaTH Macy Tijia Ta abJA0MIHAIbHO-BICIEPAIHbHOTO KUPY B CCaBIIIB, MIPH IOMY
JaH1 OA0 BINIMBY TOPMOHY Ha KIJIBKICTh CIIOKMTHX KaJIOPIM JOTEIEp 3aIMIIaI0OThCs
cynepewmBUMHU. MexaHi3M BHU3HAYEHOTO €(eKTy 1HAOJaMIHY Ha HAKOMHYCHHS
KUPOBOI TKAaHWHU abJOMIHAJIbHO-BICIIEPAIBHOI  JIOKami3amii € CKJIaJHuM Ta
HEJIOCTAaTHHO BUBUYCHUM. Y 3B SI3KYy 3 ITUM ]IS BIJATIOBI/I HA TTUTAHHSA YW SBJISIETHCA
BIUTMB MEJIATOHIHY HA JlaHl AaHTPOTIOMETPUYHI TOKA3HWKKA Oe3mocepeariMm  abo
peam3yeTbCcsi B TOETHAHHI 3 OIMOCEPEIKOBAHUMHU e(eKTaMHd TOPMOHY, TOTPIOHO

MPOBECTH MOAABIII TOTJIMOICH] TOCITI IKCHHS.

1.3. 3B’A30k MENaTOHIHY 3 PO3BUTKOM apTEPIAIbHOI TIMEPTEH3I1

1.3.1. BonauB HegoCTaTHOCTI EHAOTEHHOTO MEJaTOHIHY B
OpraHi3Mi Ha pPIBEHBb apTEePlalbHOTO TUCKY Ta WOTO HMHUPKAAHUU
putMm. Bigomo, mo mo perymsui pias AT (aprepianbHuid THCK) B OpraHi3mi Ta,
BIAMOBIMHO, 3a0e3medeHHss #Woro  aBodasHOro  A000BOTO  PUTMY,  SIKHAM
xapaktepu3yerbest 3HMKeHHAM AT BHoul Ha 10-20 % BiAHOCHO CEPEeIHBOACHHOTO
MOKa3HWKa, 3alydeHa MOHOaMiHepriuyHa (modamiH, HOpaApeHallH, TICTaMIH Ta

CEpOTOHIH),  TImOTAIaMO-TiMO(}13apHO-aAPEHOKOPTHKAIIbHA,  PEHIH-AaHT10TECH3WH-
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abTOCTEPOHOBA CHCTEMH, a TaKOX OIMioind Ta B3oakTuBHI mentuau [103, 172].
VY 3B’s3Ky 3 M BTopuHHA Al acomiifoBana 3 mOpymeHHAM J000BOTO OalaHCy MiXK
BA30KOHCTPIKTOPAMK Ta Ba30AMJIaTaTOPaMK O3HAUYEeHUX MexaH13miB koHTpomo AT [103].
[Tpu 1iboMy AaH1 KIMHIYHUX JOCIIDKEHD 32 YYaCTIO MaIll€HTIB 13 eceHmanbHo0 Al 1
nopymeHasM qo6osoro putmy AT 3a Tumom «non-dipper» (HemocTarHe 3HUKCHHS
AT BHOUI) BKa3ylOTh Ha 3HM)KCHHS KOHIICHTpAIlli MEJIaTOHIHY B KPOBl B HIYH1 YacH
(mepioag MakCHMaJbHOI TMPOAYKITi TOPMOHY THEATBHOIO 3aJI03010) B TaKUX XBOPHX
[135, 190]. ¥V xpoHO6i0MOTIYHOMY acCleKTl 3MIHH PIBHS MEJIaTOHIHY B KPOBOOOITY
B TAIIEHTIB 13 eceHImiaNbHOIO Al' BU3HA4YarOThCA abdo0 SK HIBEIIOBAHHS ITUPKAJTHOTO
pUTMY (3HVKEHHS TIOKA3HWKIB BHOUI J0 MIHIMAJILHOTO JAeHHOTO piBH:A) [135, 207],
abo sk 30epekeHHs JOOOBUX Bapiariii, ajie 3a OLTHIIT HU3bKUX PiBHIB TopMoHY [190].
binpiie Toro, ekcnepuMeHTaTLHO-KIHIYHAM gocipkeHHsM O. B. Kopkyko Ta koner
Oyio ToKazaHo, MO B OCI0 TOXWJIOTO BIKY (h1310JIOTIUHA CYIPECis MPOAYKIIi
MENATOHIHY THEATFHOIO 3aI03010 TOCHITIOETHCS 32 HasBHOCTI Al', a nedimut nanoro
TOPMOHY B KpOJIB, I1HAYKOBAHWH IUTIOMOOOBOIO  CBITJIOBOIO  €KCIO3HIIIEIO,
MpU3BOAUTH 10 po3BUTKY Al [66]. 3rogmom y xBopux Ha Al Oyjo BHU3HAUEHO
HasBHICTh OOEPHEHOI KOpeysimii MK PIBHEM EKCKperli 13 cedero MeTabomiTy
MENAToHIHY 6-Cyb(aTOKCUMENaTOHIHY, BUKOPHCTAHOTO B SIKOCTI HETPAMOI OIIHKH
MPOAYKI(li JAHOT'O TOPMOHY THEATHHOIO 3aI03010, Ta MUpKaaHuM putMoM AT Twmy
«non-dipper» [177].

PesympTat eKCHEPUMEHTABHUX JOCHIKEHb, CIPAMOBAHWX HAa BWUBUYCHHS
3B A3KY MIK KOHIIEHTPAITIEI0 MEIAaTOHIHY B KpoBOOOITY Ta BenmmunHOo AT, cBiquars
mpo Te, M0 BHACTIAOK Cympecii Mpoaykiii MenaroHiHy emidizoMm BiaOyBaeThCA
miaBuiieHAs piBHA AT B oprarizmi. BUKOpHCTOBYIOUHM Takuii METOJ MOJCITIOBAHHS
nedimuTy MemaroHIHY SK IMHEANIEKTOMIs, OyJI0 BCTAaHOBJICHO ITiABHINCHHS
BA30KOHCTPUKTOPHOI BIJMOBIMI Ha HOpaapeHaniH 1 adriotensmH Il mpemapary
OpmxoBoi aprepii Ta po3BuTok Al y mimmocmigaux mrypis [112]. 3rigao 3
noBimoMmsieHHsM S. A. Briaud Ta cmiBaBTOpiB, Cympecis TPOAYKIl MEaTOHIHY
BHACJIOK IUJTOMO0OBOI CBITJIOBOI €KCITO3WINT BUKIMKAae Moaugikaiio m1000BOro

putmy AT y mypis muii Wistar, ska, Ha JyMKY aBTOpPIB, TIOB’A3aHa 3 aKTHBAIIIEIO
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cuMmnatudHoi HepBoBOi cucremu [83]. Takok mokaszaHo, MO TaHTJIOCKTOMIS
BEPXHHOT'O MUHHOTO TAHTJIIO Ta 6-TiApOoKCcHA0(DaMIH-CHMITATOSKTOMIS TTPU3BOJIHUTH
JI0 TIOBHOi BIJACYTHOCTI TUpKamHoro putmy AJl y migmocmigaux TBapud [83].
3 iamoro Ooky, 3rimHo 3 manumu A. Leibowitz Tta xomer, po3sutok Al B sAKOCTI
komMnoneHTy MC, 1HIYKOBAHOTO BHCOKO(PYKTO3HOIO  MIETOKO, Yy  IIypiB
CYIIPOBOJKYETHCS 3HHIKESHHAM IPOAYKIN MEIaTOHIHY TTHEANbHOIO 3a1103010 [140].
Bigomo neximpka momenei Al, acomifioBaHMX 3 HEJOCTATHICTIO MEJIATOHIHY
B opradidmi. Ilokasano, mo B mypiB mHii Spraque Dawley Ha Tm1 crpec-
1HayKoBaHOi Al 3HMDXKY€TBCS PIBEHDb MEJATOHIHY B KPOBOOOITY Ta MIABUIMYETHCS
piens excnpecii MPHK penenropa MT, y nmepeaniit rimoramamiuniii o6macti [109,
165]. Kpim toro, icHyt0Th cmocoOu mMoaemoBaHHs Al NUIAXOM BUKOPWCTAHHS 5K
miHeanekromii, Tak 1 TtpuBajoro I11O. Ilpunyckaerbcs, mo maroreHes Al
acomiiioBanoi 3 aedIimUTOM MEJIaToHIHYy, TIOB SI3aHWM 3 aKTHUBAINIEID PEHIH-
AHT10TEH3WHOBOI CHCTEMH, CHMITATHYHOI HEPBOBOI cucTeMu Ta po3suTkoM [P [115].
Coix 3a3HaUMTH, IO M1 Yac MPOBEACHHS 1000BOT0 MOHITOpHHTY AT y moaei
(K 3MOPOBHUX BOJIOHTEPIB, Tak 1 oci0 13 miaBuieHUM piBHeM AT) Oynmm BUABIIEHI
0COOJIMBOCTI, HA TIJICTAaBl SKUX PO3POOJICHO HACTYMHY KJacH(pIKaIiio MUPKATHOTO
putmy AT: mo Tumy «dipper» BXOAATh MPaKTHYHO 37A0pOoB1 oan, B skux CH3 AT
(CTYIMHDb HIYHOTO 3HIKCHHS apTepiaibHOrO THCKY) ckimamae 10-19 %; tun
«non-dipper» xapakrepm3yerbcss CH3 AT, mo He mepeBuinye 9 % abo 30BcCIiM
BiacytHiit (0-9 %), Tum «inverted-dipper» mnpuTtamaHHHWi ocobaMm, Yy AKHX
3apeecTpoBaHo iHBepcito moboBoro putmy AT (y miei kareropii XBOpWUX 3aMiCTh
HIYHOTO 3HWKCHHS 3apeecTpoBano HiuHe miasumieHAs AT);, tun «extreme-dipper»
nputamanHuii ocobam, y skux CH3 AT cknamae Oumpme, Hixk 20 % [5, 179].
[Tokazano, mo THN «non-dipper» PO3BHBAETHCSA MEPEBAKHO B OCIO, AKI MPAIIOIOTH
y HIUHY 3MIHY abo0 BeayThb HIUHWHA crmocid >xuttsa. Jma oci6 1€l kareropii
XapaKTePHU BUCOKWUH PHU3UK TOSBH 1 TMPOTPECYBAHHA XPOHIYHOI HHUPKOBOI
HenocrarHocTi [192]. V oci6 BimHeceHux g0 rpymH «inverted-dipper» mporao3oBaHo
PO3BUBAETHCS 3rOA0OM IMIEMIYHWE 1HCYIBT, a B Mali€HTIB 13 7000BUM puTMOoM AT

TUMy «extreme-dipper — remopariuHui 1HCyIbT [S].
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TakuMm duHOM, XpOHIYHA HEJOCTATHICTh MEJIATOHIHY B OPraHi3Mi, M0 MOXKE
OyTH 1HAYKOBaHA B PI3HHUHA CMOCIO, CYMPOBOMKYEThCS 3pocTaHHAM piBHA AT.
BignoBimHo M0 JgaHWX XPOHOOIOJNOTTYHHUX —JOCHIDKECHB, AC(IIMT MEJaTOHIHY
noB’sRaani 3 Moaudikaiiero modoBoro purtmy AT, ska mojsrae B HEAOCTaTHROMY
sHmKeHH] piBHA AT y HIYHWIA Yac 1 BH3HAYAETHCA 3TIAHO 3 KIacH(IKaIlero
nupkagHoro putMy piBHS AT gk «non-dipper». OcranHe 0cobmBO 3BepTac Ha cebe
yBary, BpaxoBYIOUH, MO TMPOAYKIlIS MEJIATOHIHY MIHEATFHOIO 327103010 31 CHIOETHCA
MepeBAXHO B TEMHY nopy mo0H. IlpumyckaeThcs, IO OKpIM A00pe BIIOMHX
cyOcTaHINi, acomiiioBaHWX 13 MeXaHi3Mamu peryisi AT, MenaaToHIH Biairpae
BOKIMBY POIb y KoHTpom piBHA AT Ta HagBHOCTI Horo mo00BOrO pPHUTMY

B OpraHi3mi.

1.32.EdpexT €ek30reHHOTO MEJAaTOHIHY HAa PiIBeHBb Ta NOOOBHH
PUTM apTeplalibHOTO THUCKY. Pe3yapTaru €KCepUMEHTATLHUX AOCHTIKEHD
13 BH3HAUEHHS HACTIJKIB BIUIMBY €K30T€HHOTO MEJIaTOHIHY Ha piBeHb AT
3aCBITUYIOThH TIMMOTEH3WBHI BJIACTHBOCTI 1HAoMaMiHy. [lokazaHo, 1Mo MIKpoiH €Ki
MenaroHiHy B rinotamaMidyny objacts (0,1 ta 1,0 Mmoss/iT) um iHTpanepuTOHI AlTbH1
10 eKmii qanoro iHAomaminy (1 mr/xr m.1.) B typiB JiHii Spraque Dawley 3a ymoBH
crpec-inaykoBanoi  Al' mpusBomste g0 3HmkeHHs piBHS AT, a BBeneHHA
KOoHKypeHTHOro antaroHicra MT; ta MT, — nysiamony (10 mmonw/m) Omokye
nenpecoprnit epext ropmony [109, 165]. Takox rimoreH3uBHAN ePEKT METaTOHIHY
(10 mr/kr/moby) BuzHaueHo B mypiB JiHii Wistar albino 3 anriorensun I1-3anexxHoro
peHoBacKymsipHoto  Al, 1HAYKOBaHOI 3BY)KCHHSM HHUPKOBOi aprepii [156].
[Tokazano, 110 HAAXOMKEHHS MEJATOHIHY pa3oM 13 MUTHOK BoAoK (30 mr/kr/moly)
nonepekae  maBuieHHs piBHa AT y  mypis 13 MC, 1HIyKoBaHUM
BHCOKO(PYKTO3HOIO maieTor0 [140]. Takok BHSABIICHO, IO B XPOHIYHO CTPECOBAHHX
IypIB HATXOKEHHSA €K30T€HHOTO MEJIATOHIHY TMOMEPEKAe 3pOCTaHHS Ta CITPHSE
sHKeHHI0O AT, a TakoX acoIiioBaHe 31 3HWXCHHAM piBHA aHTIOTeH3uHY Il

y mia3mi kposi [165].
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JlaHuM# HU3KHW KTHIYHUX JOCIIHKEHb MOKA3aHO, 10 TPHHOM MEJaTOHIHY
nepea CHOM BHKIHMKAE y ocid 13 Al ta mopymenusam modosoro putmy AT 3a Tumom
«non-dippery 3umxkenas AT y wtuawmit gwac [97, 121, 167]. Bcranosneno, mio
amrumityna mpodosoro putmy AT y Takmx oci6 30umbmyerses Ha 15-25 % [97];
BH3HAUEHO MPSAMHI 3B SI30K MDK KOHIICHTPAII€I0 MEJIAaTOHIHY B KPOBOOOITY Ta
crynenem 3HwkeHHS piBHA AT [202]. [lokazano, mo y 30,8 % marienTiB 13
1IMEMIYHOI0 XBOPOOOIO cepris, ska Oyna moemHaHa 3 Al, Teparist MeIaTOHIHOM
BUKJIMKaNla mMokpaiieHHs godosoro putmy AT [219]. 3a gaHuMu MNOBTOPHOrO
nobosoro moHitTopuHTy AT mi ocobm Oymu kimacudikosani sk «dipper», y 46,2 %
narieHTiB 13 A" Tunmy «non-dipper» Oyno BCTAHOBJICHO BiAHOBJICHHS ITUPKATHOTO
putmy AT ta y 23,0 % marienTiB OyJi0 BUABJICHO HETAaTUBHHI €(EKT MEIATOHIHY
(«extreme-dipper», «reverse-dipper»). BiamoBimHO A0 AaHWUX  MeTa-aHAJI3Y
e(eKTUBHOCTI Ta OE3MEUHOCTI BUKOPHUCTAHHA MEJIATOHIHY 3 METOI0 KOPEKIi
nokasHukiB AT y HIUHWHA dac, JOMOBHEHHS aHTUTINEPTEH3WBHOI Tepartii
MEIATOHIHOM 13 KOHTPOJIbOBAHWM BUBUIGHCHHSM € €(DEKTUBHUM Ta O€3MEUHUM IS
nommmeHHs Higaoro pisHs AT [121].

VY nurtaHHI peanizamii MEIaTOHIHOM TINOTEH3MBHOTO €(EKTY pPO3TiIIIacThCs
JeKITbka MexaHi3MiB. [IpuImyckaeThes, MO MEJIaTOHIH TaibMye TepudepudHy 1
ICHTPAJIbHY HEPBOBY CHUCTEMH, IO BUKIMKAE 3HWKEHHS TOHYCY aJpCHEPrivHOi
CHCTEMH Ta IMiABUINICHHS XOMHEpridyHoi cuctemu. [lokazaHo, M0 3HMKEHHS 3 BIKOM
MPOAYKINI MEJIaTOHIHY IMHEAJbHOI 3470300 BHKIHKAE IMOPYIICHHS BEreTaTHBHOI
HEPBOBOI CHCTEMH 1 CHMIIATO-3IPEHAJIOBOI AaKTWBHOCTI, IO TPU3BOIUTH 0
3HIDKCHHS aMIunTyan qo6osoro putMmy AT [38]. MenaroHiH Takok MOXKE BIUIABATH
Ha piseb AT 3a gonmomoror chnenuiYHUX PEIEnTOPIB, JIOKATI30BAHUX
y nepudeprHUHUX CyAWHAX Ta BIAJAUIAX HEPBOBOI CHCTEMH, SIKI KOHTPOJIIOIOTH
piseabp AT [183, 215, 216]. Busnaueno, mo BIUTMB MEJIATOHIHY HAa Ba30-(PyHKIIIIO
ooymosniennii excrpecieto MPHK MT, B aoprti [221], mpore reHerwuHi Bapiartii
perientopa menaroHiny MT, Takox acomiiiopani 3 migumieHasM pisas AT [119].
Bigomo, mo mo peam3arii 1HI0JAMIHOM TIMOTEH3WBHOI [Ii 3aJydeHl TaKOX

AHTUOKCHJAHTHI BJIACTHBOCTI MEJIATOHIHY, OCKUIbKH 3HMKeHHS AT BHaCTIIOK
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BILTMBY €K30T€HHOTO MEJIATOHIHY OB A3Y€ThCA 3 MIABUIICHHSIM €HI0TEIH-3aIeKHOI
BazouIararii Ta uymmBocTi 10 NO-cuaTasm [228].

BunienaBeneni mreparypHi AaHl BKa3ylOTh Ha 1ICHYBAHHS YITKOTO 3B 3Ky MIXK
KOHIICHTPAITIEI0 MEJIaToHIHYy B KpoBooOiry Tta piBHeM AT. Pesynmbrarm HU3KH
EKCIIEPUMEHTAIbHUX Ta KIMHIYHHAX JOCTIIKCHb CBITUaTh MPO AHTHUTINEPTCH3WBHI
BJIACTHBOCTI MEJIATOHIHY, Ha IMiICTaB1 SKAX PO3POOJICHO Ta BIPOBAIKCHO B MMPAKTUKY
OXOPOHHM 3J0pOB’S MEIWYHI pekoMeHaaiii «3acToCyBaHHS MEJATOHIHY B
repiarpuuHiii mpaktumi» [34]. Hessakaroum Ha T€, MO B HHUHINIHIA 4Yac BILIAB
MEaTOHIHY Ha piBeHb AT HE BUKIIMKAE KOJHUX CYMHIBIB, MEXaHI3M JaHOTO €(DEeKTy
TOPMOHY JIOTETIEP 3ATUIIAETHCSA AUCKYCIHHUM.

Taxum amHOM, 1CHYIOU1 B HAYKOBI1# MTeparypl poOOTH BKa3yIOTh HA 1CHYBAHHS
3B A3KY MK 3HHXEHHAM (Pi3107I0TIIHOTO PIBHSA O10CHHTE3Y Ta CEKPEIlli MEJIaTOHIHY
MHEATHHOIO 3aJI03010, SIKE MOXKe OyTH 1HAyKOBaHe pisHUMH (akTopamu (BIKOM,
CBITJIOBOIO €KCIHO3HUIIIEI0 B TEMHY TOPY JA00M ab0 MIHEATEKTOMIEI) Ta PO3BUTKOM
okpemux ckianosux MC, a came, [P/rimepincyminaemii, abmoMiHaTBHOTO OKUPIHHSA Ta
AI". 3 inmoro 60Ky, 3aCTOCyBaHHS €K30IN¢HHOT'0 MEJIATOHIHY BUKIIMKAE MOCIA0ICHHS
OKpPEeMHUX TPOSBIB CHHIPOMY I1HCYJIHOPE3MCTEHTHOCTI a00, B JCAKHUX BHIIAJKAX,
HOPMAJTI3alii0 TOKA3HWKIB HWOro ckjanaoBux. [Ipore mms ¢dopMyBaHHS MUTICHOTO
VSABJCHHS TMIOAO POJl  Cympecii MPOAYKIi MENaroHIHY TMHEATFHOK 3aJ103010
B TATOT€HE31 JAHOTO CHUMIOTOMOKOMIUICKCY, SKE JO3BOJIMJIO O BIAHECTH
MEIATOHIHOBY HEMOCTATHICTh OO €TIOJIOTIYHUX YWHHUKIB po3BUTKY MC, vy
JITEpaTypHUX JOKepedaax Opakye poOiT, ski O JJaBaiM KOMILUICKCHY OIIHKY
OCOOJIMBOCTSIM PO3BUTKY OCHOBHUX ckiamoux MC Ha Tm nmedimuty mpomykiii
JAHOT'O 1HJOJaMIHY TIHEATFHOK 3a103010. PO3BHTOK XPOHOOIOJOTTUYHUX YABIICHD
moa0 oprafizamii  ¢izionoriyHux  (PyHKIiA, perymsmii MeTabomdHuX TPOIECIB
y OpraHi3Mmi Ta BU3HAUCHHS POJII MEJIATOHIHY B 1X 3a0€3MEeUeHH] CKIIaH TAIPYHTS
JUIA  Cy4aCHUX JOCTIPKCHb CTOCOBHO 3HAUYEHHSA MHPKATHOTO JECHHXPOHO3Y,
1HIYKOBAHOro JediluToM MaHOro I1HAOJIAMIHY B oOprafismi, B po3BuTKy MC.
Tak, MpOTATOM OCTAaHHBOTO JCCATHIITTS B JITEPATypPHUX JDKEpEnax 3 SBUIHCH

poboTH, B SKUX OyJlO BUBYEHO OCOOJMBOCTI 3MiH MOOOBOTO PUTMY KOHIICHTpAIii
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EHJOTEHHOTO MENAaTOHIHY B KpoBooOiry B xsopmx Ha MC [6, 31, 43, 98, 161] Ta
EKCIIEPUMEHTabHI POOOTH CTOCOBHO 3B SI3KYy TPUTHIYCHHS TPOAYKINI MEJIATOHIHY
B OpraHi3Mi Ta PO3BHUTKOM OKpeMuX KOMIOHEHTIB MC, mopymeHHsIM J1000BUX
PUTMIB JIEAKAX TMOKA3HUKIB CKIIQJOBUX CHHAPOMY IHCYJIHOpe3ucTeHTHocti [21, 31,
101]. Tlpore ix HEUHMCIEHHICTh, HEOMHO3HAYHI Ta CYMEPEUJIMBl JaHI CKJIANAIOTh
MIATPYHTS JUIS IPOBEACHHS MOAANBIIHNX JOCTIHKEHb CTOCOBHO POJII MEJIAaTOHIHY B

naroreHesi MC 13 ypaxyBaHHAM XPOHOO10JIOTIIHOT'O aCTIEKTY MPOOIEMH.
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PO3JILI 2
MATEPIAJTY TA METOJIU TOCIIDKEHHS

PoGory Bukonano Ha 125 camIigx KpoB BIKOM YOTHPH-IT SITh MICSIIB
(MO0l CTaTEBO3pPIJ TBAPWHW) HA MOMEHT TOYATKYy JOCHIIB, AKi OyJH OTprMaHi
3 BiBapito /1Y «lactuTyT mpobiem enaokpurHoi narosorii iM. B. f. Jlanuneschkoro
HAMH Vxkpaiam». [limx dyac npoBeaeHHS EKCOSPUMEHTIB KpOJIB YTPHUMYBAIA
B CTaHJApTHUX YMOBax BIBapil0 (32 BUKIIOYEHHSIM PEKHAMY OCBITJICHHS,
BU3HAUCHOTO YMOBAMH JOCIIy) Ta Ha CTAHIAPTHOMY 30aJITaHCOBAHOMY paIliOHI.
[IpotsroMm mocnikeHb yCi MPOIEAYPH 3 TBAPHHAMHM Ta iX eBTaHa3ls Oyiu 3a1HCHEH]
BIIMOBITHO 7O BEMOT €BPOIEHCHKOI KOHBEHIN TPO 3aXHCT XpeOCSTHUX TBAPHH, IO
BUKOPHUCTOBYIOTHCS [T TOCHITHUX Ta 1HIMX HaykoBux 1ijei (CtpacOypr, 1986).

JluzaliH  eKCIEPHMMEHTAIbHOI'O  JOCHIPKeHHS HaBeaeHo Ha puc. 2.1,
Bbymo mpoBeaeHO TpH cepli eKCIIEpUMEHTIB. Y TEpIIi cepii JOCHIIKCHb BHBUCHO
JUHAMIKY JO0OBHX PHTMIB IOKa3HUKIB OCHOBHHX ckiamoBux MC y kpomB 3a
HasABHOCTI TIMOMIHEATI3MY. 3 METOIO BIATBOPEHHS TINOMIHEAI3My B KPOIIB OYII0
BUKOPUCTAHO TTATOTCHETHYHY MOJIE)Th 1HBOJIIOTUBHUX TPOIIECIB Y MHEATbHIHN 3a51031,
B OCHOBY SIKOi MOKJIAJICHO TPUBAJTY IO CBITJIA B HIYHWH dac [57], OCKIIbKH B1IOMO,
IO 32 IIUX YMOB B1I0YBAETHCSI TaTbMyBaHHS O10CHHTE3Y Ta CEKPEIlli MEJIATOHIHY BiKE
yepes OJHY XBUJIMHY IICIIA BKIIOUSHHS cBiTiaa [125, 127, 144]; neii cran Bigomui
B HAYKOBIH JIITEPATypi K MEJIATOHIHOBA HEJIOCTATHICTh 1 € 3BOPOTHUM. BiamoBigHO
JI0 BUKOPHUCTAHOI MO, TIMOMIHEAT3M y KpoJiB OyB 1HAYKOBAHWH IIITXOM
YTPUMaHHS TIOCIITHAX TBApUH TPOTATOM I ATH MicamiB B ymoBax 11O, a came,
BJICHb — MPUPOJHE COHSAYHE CBITJIO, BHOUl — €JICKTPUYHE OCBITJIICHHS IHTCHCHBHICTIO
B kmTkax 30-40 moxc. [Ipu oMy uepe3 OAWH MICAID MICIA MOYarKy CBITIOBOI
€KCIO3WINi HIYHA KOHIICHTPAIllA MEJIaToHIHY B KPOBI B MIAAOCTIAHUX TBApUH
3HHJKYETBCS JI0 HHM3BKOTO JEHHOrO PIBHA, a came, g0 5936 + 599 mporm
(375,44 + 13,84) mmoms/n (p < 0,001) y TBapuH, SKWX yTPUMYBAJM B yMOBax

MPUPOTHOI 3MIH! JHS 1 HOYI.



[HTaKTHI CTATEBO3PIM CaMITi KpOTs
(TIpHpPOTHHH IHKT CBITIO/TEMPABA)

KouTtpons

[TimogoGope
OCBITIEHHA
5 MicHriB

[{omicsus

[{omicsus

KoHTpoms

[TitogoGope [TimogoGope [linogoGore
OCBITIEeHHA OCBITIIEHH OCBITIIeHHT
2 Micari 3 micami 4 wmicami
+ + +
TPHPOTHA TMTPHPOITHA TTPHPOTHA
3MIHA JTHA 1 IMiHA THA i IMIHA JTHA i
Houl HOUL HOUL
3 micami 2 Micami 1 Micap

BumiproBaHHA CHCTONIUHOT O apTePiallbHOTO THCKY IIOMIC A4,
npoeedeHHA OTTI micns 3aBepIeHHS MITOTOGOBOTO OCBITIEHHS Ta

HATIPHKIHIT eKCIIePHMEHTY .

KoHTpoms

[TitogoGope
OCBITIIEHHA
5 MicdIis

10-TH meHHHH

Kypc iH'eKirit

MeTATOHIHY
Ha TIi
BiTHOBIEHHT
IIPHPOIHOL
3MIHH THA 1
HOUl

>

o ta micns
Kypcy iH ekiiit

<

Jo00BHIT MOHITOPHHT
* KOHI[EHTPAIli TTIOKO3H B CHPOBATII KPORi;
¢ DIBHA IHCYJTIHY B CHPOBATI[I KPOBI;

® KOHI[EHTPAIlil JTenTHHY B CHPOBATIL KPOBi;
¢ DIBHA CHCTONUHOTO apTepialbHOTO THCKY.

BCTaHOBIEHHST THHAMIKH:

® MACH Tina;

& MacH a0OMiHATEHO—BiCI[EPATEHOTO KHPY,

¢ HOMA-IR;

¢ OTTI, IIIOINA i TTKeMIUHHMH KPHBHMH
(1epe3 5 MicAIiB MiT0MO00BOTO OCBITIEHH) .

TicTomoriumi JOCTiTKeHH T,
 TIIIITYHKOBOL 3aT03H.

Puc. 2.1. /luzaitn ekcnepuMeHTaIbHOTO TOCIIIKSHHS.
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OmHOYacHO KOHIIEHTPAIlISI MEJIATOHIHY B KPOBOOOITY OMIBHI B TM1ITOCIITHAX
KpomiB 3HIWKYyeTbes n0 (28,14 £ 5,90) nMmonws/m MOPIBHAHO 3 MOKAa3HUKOM
(54,56 + 6,09) nmonw/n (p < 0,05), BU3HAUEHUM Yy TBAPUH KOHTPOJIBHOI TPYIH, LIO
CJIJI PO3IIHIOBATH 5K THKKY (hopMy MelraroHiHOBOI HeaocrarHocTi [23]. Ockinbku
MPOTITOM OJHOTO-ABOX MICSINB CTPYKTypa IMIHEAIBHOI 3aJI03M IIe 30epiraerhes 1
HaBITh BKa3ye Ha IHTEHCHBHY MPOAYKIIIO 13 OXHOYACHUM BUWBCICHHSIM 1HIINX
1HIOJNIAaMIHIB Ta HEHWPONMENTHIIB, IIEH CTaH CIiJ PO3IIHIOBAaTH SK JAMCIIHEAII3M.
Boanouac, HasBHICTH MapriHaiii XpoOMaTWHY B MIHEATONNUTAX HAIPHUKIHIN JIPYroro
MICSIISL CBITJIOBOi €KCIIO3HINi CBIIUMTH IIPO IMOYATKOBY CTamil0 (hOPCOBAHOIO
armonTo3y WX KIITHH, a 3MEHIICHHS KIJTbKOCTI TITHEAIOINTIB Ta YTBOPSHHS HA MiCITl
3armOMX KINTHH MYCTOT B CTPYKTYPI MIHEATBbHOI 3a7103U BKa3ye Ha MaHldecTariio
TiMOMHEATI3My B 1€l TEPMIH CITOCTEPEKCHHS, KOJIM HA TJI PyHHYBAHHS CTPYKTYPH
opraHa HpPOrpPeCHBHO 3HMXKYETHCS MPOAYKIIA BCIX O10JOTTYHO aKTHBHHUX PEUOBHH
(irmonamiHiB 1 HelpormenTuais) [28]. [lomampmmii BIJIMB HU3BKOIHTCHCUBHOT
CBITJIOBOi €KCHO3WINI B TEMHY TOPY A00M (TPHU-TI’ATH MICAIIB TICIAA TOYATKY
MOJICJTIOBAHHS TIMOIMIHEAT3My) BHUKIHUKAE HE3BOPOTHI TIOPYIMIEHHS CTPYKTYPH
MHCATLHOI 3alI03HM, 5KI, B CBOK YEPry, CKJIAJalOTh IIAIPYHTSA IS ITOBHOTO
NpUTHIYCHAS (PyHKIIOHATRHOI akTUBHOCTI opraHa. Ctpykrypa emidiza B KpoJjiB
yepe3 TPHU-T ATh MICSIIB I1JI01000BOI  CBITJIOBOI €KCITO3HINT XapaKTEPU3Y€EThCA
MPOTPECYIOUNM Y Yacl 3MCHINCHHAM 00’ €My TapeHXIMW W yTBOPEHHSM TOPOXKHEY,
(hopMyBaHHSAM TJ1031B Ha MICII 3arvOeIl MHCAIOMHUTIB, M0 BHKIFOYAE TOPMOHAIBHY
aKTUBHICTH oprana [28]. Lle#t cran Bu3HAUA€THCA K 1CTUHHAN TironiHeani3m [67].

BumiproBaHHs 1HTEHCHBHOCTI OCBITIICHHS B KJITKAaX TBAapWH NPOBOJWIIM 3a
nornoMoror mokemerpy «HO-117». B skocti mkepelra mTydHOro CcBiTjia Oyna
BUKOPHUCTAHA JiaMIia po3kaproBanHsa noryxaicTio 100 Br. BogHouac kKOHTpOIbHUX
KPOJIIB YTPHUMYBAJIA B YMOBAX MPUPOIHOI 3MIHU JHS 1 HOYI.

Y napyriii cepii MOCTIKEHb 3 METOK) BH3HAYCHHS MOXIMBOCTI KOPEKIIii
MMOKA3HUKIB ~OCHOBHHUX CKJIQJIOBHX CHHAPOMY 1HCYJIHOPE3HCTEHTHOCTI OyB
BIIHOBJICHUW TIPUPOAHUN TIMKI CBITJO/TEMpPsABAa HaA PIZHUX eTamax pPO3BUTKY

rinomHeaTi3My, a came, 4epe3 JABa, TP Ta YOTHPHA MICSI TMICHA TOYaTKy
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LT0M000BO1 CBITJIOBOI eKcrmo3mIi. [l mboro TBapuHU Oy PO3IMOALICH] Ha YOTHPH
TPYIH:

I. T — iATaKTHI, AKUX TPOTATOM T ATH MICAIIB YTPUMYBAIH B YMOBax
MIPUPOTHOTO IUKITY CBITIIO/TEMPSIBA.

2. 1l — mpgmocmiaHi, skuX miciasg ABoxX MicamiB 11O yrpumyBamm B ymoBax
MPUPOTHOTO MUK CBITIIO/TEMPSIBA TIPOTITOM TPHOX MICSAIIIB.

3. I — mamocmiani, skux micias TproxX MicsmiB 11O yrpumyBamm B ymoBax
MPUPOTHOTO MUKy CBITIIO/TEMPSBA TIPOTSITOM JBOX MICSIIIB.

4. IV — mamocmiaHl, SKAX MCHA 4YOTHPHOoX wicamis [[O  yrpumysamm
B YMOBaX MPUPOTHOTO MUKITY CBITJIO/TEMPSABA MPOTATOM OJHOT'O MICSIIA.

3 MeTow TOomyKy (apMakoJIOriyHOTO INIAXY KOPEKIi AOCHIKYBaHHX
MOKa3HWKIB KoMIOHEHTIB MC, 1HAyKOBAHOTO TIMOMHEATI3MOM, B TpPETIH cepii
EKCIIEPUMEHTIB  TMIAMOCITITHAM TBapuHam OyB mpoeaeHuit 10-moboBuit  Kypce
BHYTPIIIIHBOM “s130BHX 1H €Ki MenaroHiny (Sigma, CIIA) B mo31t 2,5 Mr/kr m.T.
3a ONHY TOJMWHY J0 HACTaHHS TEMPSBH HA TJI1 BIIHOBJCHHS TPHPOIHOTO ITHUKITY
CBITJIO/TEMpPSABA Ta 32 YMOBH MOIEPeAHBOr0 BIUMBY [{O poTAroM TphOX, 4OTHPHOX
1 T STH MICSIIB. /{71 1bOro TBapuHU OyJH PO3/I1JICHI HAa YOTHPH TPYIH:

I. I — 1HTaKTHI, SKAX TPOTATOM TI'STH MICAIIB YTPUMYBAJIA B yMOBax
MIPUPOTHOTO MUKITY CBITIIO/TEMPSBA;

2. 11 — mamocmaHi, skuM micisa TphoX MicsamiB 1O mpoBoawmmm Kype 1H €Ki
MEJIaTOHIHY,

3. III — mipgmocmigHl, AKUM IMicasS 4oTHPhox MicamiB 11O mpoBommmm Kypc
1H €K MEJIaTOHIHY;

4. 1V — migmocmiaai, skuM micns st micsiis [{O mpoBoawmm kypc 10 €Ki
MEJIaTOHIHY.

KokeH excrepuMeHT TPUBaB I STh MICALIB (3 JEOTOTO MO JIMIEHb), TOMY Mij
yac JOCHI/DKEHb CHIBBIAHOMIEHHS TPUBAJIOCTI CBITJIOI Ta TEMHOI mOpH a00m
cranoBuio. 1) motmit — 09.40/14.20; 2) Gepezenp — 11.30/12.30; 3) kBiTeHD —
13.40/10.20; 4) tpaBenp — 15.15/08.45; 5) uepBenp — 16.22/07.38; 6) nunenp —
16.10/07.50.
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XpoHOO10JIOTIUHI JOCIIKEHHS TPYHTYBAJIUCh HA YOTHPHOX BHU3HAUATBHUX
toukax: 1) panok (07:00 rom — 08:00 rom); 2) aenw (13:00 rom — 14:00 ronm);
3) Beuip (19:00 rox — 20:00 rox) ta 4) wHiu (01:00 rox — 02:00 rox). Y m roguam
y TBapWH KOHTPOJIGHOI Ta MIAAOCIITHOI TPYI IIOMICAIS BU3HAYAIM JOCHIKYBaHI
MOKAa3HWKA OCHOBHMX CKJIagoBux MC 3 METOI0 BCTAHOBJICHHS iX JOOOBOTO PUTMY
(mmB. puc. 2.1).

OyHKITIOHATbHY aKTUBHICTH B-KmTHH ocTpiBimiB Jlanrepranca Oyno OIIHEHO
Ha TIJACTaBl BHU3HAUCHHS  KOHIIGHTpAIlli 1HCYJIHY B  CHPOBATIl  KPOBI
IMyHO(DEPMEHTHUM METOJIOM 13 BUKOPHUCTAaHHAM Ha0O0piB peakTusiB «Insulin ELISA»
(DRG Instruments GmbH, Himeuunna) Tta imyHOodepMeHTHOTO aHam3aropa
Stat Fax 3200 («Awareness», CILIA). Jlng nmanoro HaboOpy peakTWBIB NEpPEeXpecHa
peaxitisi aHTHTUT J0 1HCYJIHY JIOJWHW 3 IHCYJTIHOM Kpons ckiamae 63 % [130],
npu  IbOMY aMIHOKWCJOTHA TOCHIJOBHICTh MOJIEKYJIM 1HCYNIHY JIOJAWHH
BIJIPI3HAETHCS BiJ Takoi KpoJig jmimre Bapiamiero B 30 momoxkenHdl B-manmrora [69].
HonarkoBo Oysio po3paxoBaHO 1HAEKC QYHKII TaHKPEAaTHYHUX [-KIITHH 32

dbopmyioro:

20 % [l'Hcy/zl'H]

HOMA-%[ =
op [2/1}0K03a]—3,5 ’

JI¢ KOHIICHTpAIIA 1HCYJHY BH3HA4aeThess B MKMO/MII, a KOHIIEHTpAIIis TIIFOKO3H —
MMOJIB/J1 [124].

CraH IJIFOKO3HOT'0 TOMEOCTa3y OIIHIOBAJIM Ha M1JCTaBl BU3HAYEHHS JO0OBOIO
PUTMY KOHIICHTpAIli TIFOKO3W B CHPOBATINI KPOBI, a TAKOX T Yac MPOBEACHHS
OTTT. ¥ xom OTTT 6yno Bu3HaueHOo OazaibHy TIIKEMIIO Ta ii mokasauk uepes 30,
60, 120 ta 180 xBunmH Ticas HaBAaHTAKECHHS TBAPWH TJFOKO30(0 B 7031 | T/KT M.T.
PiBeHb TFOKO3M B KPOB1/CHPOBATITI KPOB1 BU3HAY M TITFOKO300KCHIa3HUM METOI0M
13 BUKOpHCTaHHAM (pepMeHTaTnBHOTO aHamzaropa «Excan-I'y (Jlutea). ['mkemiuny
peakmito mia vac mpoeacHHs OTTI omiHOBamM 3a MOKa3HUKAMH ILIOMI  TT1]T

TJIIKEMIYHUMHA KPUBUMH.,
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Jlns omiaku [P Oyno BukoOpuCTaHo TinmepiHcy/Hemio, a Takook HOMA-IR —
MareMaTUYHy MOJETb 1HCY/H-TJIIOKO3HOTO 3B’A3KY, SKa JO3BOJIAE HA TIJICTaBl
BH3HAUEHHS KOHIICHTpAIlli TIIOKO3M Ta I1HCYJIHY B CHPOBATIll KPOBI HAaTIIE

pO3paxoByBaTH MOKa3HUK IP:

[l'HchziH]x [eﬂmkow]
225

HOMA-IR =

2

Jle KOHIICHTpAIliAd 1HCYJIHY BU3HA4aeThCcsd B MKMO/MII, a KOHLIEHTpAIlIS TIIOKO3H —
MMOJIB/ T [124].

Buinieo3Hauena Moaeab € HaWMpOCTIIIMM METOJAOM BHU3HAUE€HHS 1HAEKcy [P,
AKa KOPEJIO€ 3 AUHAMIUHUMHU JTOCHIIKeHHAMHU [P, mpoBeneHUMH 13 BUKOPUCTAHHAM
€YTJIKEMIYHOTO TIMEPIHCYNHEMIYHOTO KJIEMII-TECTY, TECTIB TOJEPAHTHOCTI Ta 1HIIHUX
MOJIEIEH.

HakonuuenHns adaoMiHaJIbHO-BICIEPATbHOTO XHPY B KPOJIB OIIHEHO 3a
MOKAa3HUKOM a0COJIIOTHOI MacH >KMPOBOI TKAHWHU AaHOI JIOKai3allii, BU3HAYECHOI
AK cyMa Mac €NiANAMMAJIbHOTO, PETPONEPUTOHIANBHOIO Ta ME3€HTEPIaJbHOrO
KUPY, BUIYUEHUX I1J 4Yac PO3TUHY TBapuH. JlomaTrkoBo OyJiO PpoO3paxoBaHO
BIIHOCHY Macy a0JOMIHaJbHO-BICUECPAIbHOIO JKHUPY 3a CIIBBIAHOUIEHHAM
a0COMOTHOI Macu a0JOMIHANIbHO-BICIIEPATBbHOT KUPOBOI TKAHWHU A0 3arajbHOoi
MacH Tijia TBApHH.

JInd OIIHKKA TOPMOHAJILHOI AKTUBHOCTI WUPOBOi TKAHWHU B KpPOJiB OyJio
BU3HAYEHO KOHILICHTPALIIO JENTUHY B CHPOBATILI KPOBI iIMyHOPEPMEHTHUM METOAOM
13 BUKOpHucTaHHAM HaOopiB peaktuBiB «Leptin (Sandwich) ELISA» (DRG
Instruments GmbH, HimeuunHa) OCKIJILKM BIAOMO, IO TOMOJIOTTUHICTh KOAYHOYOT
aMIHOKHCJIOTHOI TTOCIIIOBHOCTI MOJIEKYJIH JISITHHY JIOAWHHU Ta KpoJs ckianae 82 %
[175]. KinbkicHl BH3HAUEHHS KOHIICHTpAIlli TOPMOHY MPOBOAMJIMA 3a JOMOMOTOIO
iMyHOepMeHTHOrO aHaizaropa Stat Fax 3200 («Awarenessy», CILIA).

CAT (cucroniuHuii apTepiadbHUM THUCK) BUMIPIOBAJIM HA LICHTPAJbHINA apTepii

Byxa 3a merogoM R. T. Grant Ta P. Rothschild y moaudixkarii, mo 3amareHTOBaHa Ta
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omyOmikoBaHa [17, 53, 120]. Ilpuctpiii nns BumiproBaHHs AT y KpojiB Ha
IIEHTpaJbHIN apTepii Byxa, 3anpornonoBanuit R. T. Grant Ta P. Rothschild, € mpoctum
y BUKOPHUCTaHHI MOPIBHSAHO 3 1CHYIOUMMM 1HBAQ3UBHUMH METONAMU (BUKOPHUCTAHHA
PaAlOTEIEMETPUUHOTO TPAHCMITEpa, IO BBOJAMTHCA 3a JOMNOMOIOK KaHKOJI B
YepeBHY aopTy ab0 chirMoMaHOMETPY, 3’ €AHAHOTO 3 METAJIYHUM OHKOrpadom, 110
noTpedye TONEpPeAHbOr0 BUBEICHHA COHHOI apTepii B IIKIPHY JAUISHKY 3a
BaH JleepcyMoM) Ta HEIHBa3WBHUMH METOAAMHM, 30KpeMa, 3a JOMOMOIor peorpada
[47, 84, 120]. Ilpore BumiproBanHs AT 3a JOMOMOrol MbOrO MPUCTPOIO MOXKHA
MPOBOJUTH TUILKM 3a YMOBH IHTEHCUBHOTO OCBITJICHHS, IO HE JO3BOJSE
3aiicHIOBaTH A000BUM MOHITOpUHT AT, sikuii mepeadadae NMPOBEACHHS BUMIPIOBAHb
CAT B ymMoOBax HENOCTaTHHOTO OCBITJCHHS a00 TeMmpsBU. BusHaueHHs piBHs AT
Mpu  ACKPaBOMY €JCKTPUUYHOMY OCBITJICHHI B TEMHY TOpy J00M MPOBOJUTH
HEKOPEKTHO, OCKLJIbKY emnii3apHuii TOPMOH MENATOHIH, SIKWUH € OTHUM 13 BAXKJIUBUX
HEUPOEHJOKPUHHUX PeryasaTopiB AT, CUHTE3Y€e€ThCSA 1 HAAXOAUTh Y KPOBOOOIT JIUIIIE
B TEMpsABI, a CBITJIO, YBIMKHYTE BHOYI, MPU3BOAUTH A0 HIBEIIOBAHHA HIYHOTO IMiKa
MEJIaTOHIHY B MIHEAJIbHIN 3a/1031 BXKE MPOTATOM OnHiel xBuimHM [125, 127, 144].
VY 3B’S3Ky 3 UM, 3 METOK MOXKJUBOCTI BUKOPUCTAHHSA Y XPOHOO10JOTTYHOMY
EKCIIEpUMEHTI TpucTporo, po3podaeHoro R. T. Grant Tta P. Rothschild, #oro Gyno
MO IKOBAHO.

Ha pucynky 2.2 300pakeHO 3arajbHUN BUIJISI Yy PO3PI3i YAOCKOHAJICHOTO
MPUCTPOIO AJis1 BUMIptoBaHHS AT y KpoJiB Ha UEHTpalbHIi apTepii Byxa. [Ipucrpiit
MICTUTh THEBMOKOMIpPECIHHY pobouy Karcyiay (1), y BepxHiii 4YacTWHI SKOi
PO3MIIICHO OIJIANOBE CKJIO (2), HWKHA YaCTUHA TEPMETUUHO 3aKpuTa MeMOpaHoo (3).
Pobouy kamcysy 3akpiljieHO Ha BEPXHbOMY KiHII Tpumada (4) 3a JOMOMOTOK
pi3600BOr0 CcoNiydyeHHs. HKHA KiHIIBKA TpUMada Ma€e CKJIIHE KoJio (5), po3TalioBaHe
CHIBBICHO 3 pOOOUOIO0 KarcyJow. 3 THIBHOrO OOKY CKJISHOTO KOJia PO3TalllOBaHUH
CBITJIONIO/ (6), AKUI 3aKpUTUH KPUIICUKOK (7), MPUCTPIA OCHAIEHO aBTOHOMHUM
Jokepenom >kuBlieHHA (8). Pobouy kamcyny crmonydeHo uepes Tpydomposia (9) 3
€JICKTPOHHUM peecTparopoM Tucky (10) Ta Harnitauem noBitpsa (11) aas cTBOpeHHs

KOMITPECIHHOTO cepeAoBUIa B poOOUli Kancyi.
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Puc. 2.2. Tlpuctpiii mjia BUMIPIOBAHHS CHCTOJIUHOTO apTepiajbHOrO TUCKY
B KPOJIIB:
1 — mHeBMOKOMMpECiiiHa podoYa KarcyJa;
2 — OIJISIA0OBE CKIJIO;
3 — MemOpaHa,
4 — Tpumay,
5 — CKJISIHE KOJIO;
6 — CBITJIOJIOX;
7 — KpUIlIEYKa,
8 — Kepesio JKUBJICHHS,
9 — TpyGonpoBix;
10 — enleKTPpOHHME PeECTPATOP TUCKY,

11 — HarHiTa4 MOBITPA.

Pobora mnpucrporo 3A1HCHIOETHCS HACTymHUM 4YWHOM. PobOoua kamcyna
YKOPCTKO 1 MapajejbHO HMXKHIA KIHI[IBIIl TpUMadya (PIKCYeThCS HA BEPXHIM KiHIIBII
TprMaua. BMHUKaeThCs CBITIOMION, MICIA YOTrO BYXO KpOJisi 00€PEKHO 3aBOAWUTHCA
B TPOCBIT MDK KalCyJOK Ta CKJAHMM KOJIOM TpUMauya TakUM YUHOM, 1100
LCHTpaJbHa apTepis Oyja po3TalioBaHa MO LEHTPY KoJjia Kancyiu. [lpuHuumnose
3HAYCHHS MAa€ T€, 110 CBITJIO CIPAMOBAHO TUJILKM HAa Ty YaCTHMHY ByXa TBapuHH, J€
MPOXOAUTh LIEHTPaJbHA apTepis (Ha fKif 1 BUMIPIOEThCS THUCK), 3a0€3Meuyrouun

B TakuWi Crocid0 BUCOKY YYTJUBICTh HE3AJEXKHO BiJ OCBITJIEHHS OTOUYKOUOIO
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cepenoBuiIna. 301IbIIEHHS TUCKY B poOOUli KarlCyJil 3a JOMOMOTOl0 HarHiTauya BUKJIMKAE
MOCTYMOBE 3MEHINECHHS B JlaMeTpi Ta HACTyNHY OKJIO3II0 IIEHTPaJbHOI apTepii.
MoOMEHT mnepepuBaHHS KpPOBOTOKY IPU HaWMEHIIOMY THUCKY B po0odiil kamepi
BI/IMOBITa€ CHCTOJI 1 BH3HAYAETHCSI K CHUCTOMYHUN apTeplaibHUi THCK, SKHi
PEECTPYETHCA Ha TAOJO EIEKTPOHHOIO peecTparopa TUCKY. Po3pobseHuid mpucTpiid
JIO3BOJISIE 3 BUCOKOK TOYHICTIO BuMiptoBath AT y KpoOJiB HE3aNeXHO BIJT YMOB
OCBITJICHHA Ta MOX€ OYTH BUKOPUCTAHU JJ1s1 NpOBENCHHS J0O0BOro MOHITOpUHTY AT.

EBTanazisa kpomiB Oyjga mpoBeAcHAa XIMIYHHM METOAOM, ILIAXOM 1H €KIli
tioneHary («bpoBadapmay», VYkpaiHa) y KpalloBy BEHy Byxa TBapuH y J03i
100 mr/kr M. T.

MopdodyHkiioHanbHU CTaH MIAIUTYHKOBOT 3aJI03U Y TBapuH OyB OLIIHEHWH Ha
MIJCTaBl TPOBEJAEHHSA TCTOJOTTUHOIO AOCHIIKEHHS Oprada 3a JIOMOMOTOK CBITJIOBOTO
Mmikpockony "Primo Star-5" (HimeuunHa). 3 1i€0 METOW 3a034 NijAaBaiv Qikcaii
B 10 % po3uuHi opMajiiHy, TPOBOIUNA YEPE3 COUPTHU HAPOCTAKOUOi KOHIIEHTpAIlli Ta
3aauBaau B napadid. MikpornpenapaTd BUTOTOBJISJIM 13 HEHTPAIbHOI YaCTUHU 3aJI03U
METONOM CEpIMHUX 3pI3iB TOBIIMHOW 5 MKM, sKi (hapOyBajid reMaTOKCHJIIH-CO3MHOM
[44]. JlonaTkOBUM KPUTEPIEM OLIHKHA ()YHKIIOHATBHOIO CTaHy MIALIIYHKOBOI 3aJI03U
Oynu MOp(OMETpUUHI MOKA3HWUKHA KIUJIBKOCTI Ta PO3MIPIB OCTPIBIIB JlaHreprauca,
BH3HAYEH1 3a JOMOMOT0l0 MikpomeTpy MOB 1-16x [1].

CrarucTuuHui aHani3 HU(PPOBOro Marepiaiy MPOBEACHO MapaMEeTPUUHUMU Ta
HemapaMeTpUUHUMU MeToAamu. [lepeBipky BIAMOBIIHOCTI PO3MOALILY JAHUX 3aKOHY
["aycca Oyno 3aiiicHeHo 3a gonomorow kputepito [lamipo-Yinka. [lopiBHSHHSA rpyn
3 HOPMaJbHUM PO3MOALIIOM JaT 3A1ACHEHO 3a JOMOMOTOK) HEMAPHOIo [-KPUTEPIIO
CreroneHTa. [l aHanizy AaHUX PO3MOALT AKX HE BIAMOBIJAB HOPMAIbHOMY 3aKOHY
Oyno BukopucrtaHo U-kputepii ManHa-YiTHi. J[Ji1 MHOXXWHHUX TOPIBHAHb OYJIO
BUKOPUCTAaHO OAHO(pAKTOPHUN aucnepciiinuii anami3z [4]. Pesyabratm mnomaHo y

BUIIAAl X*s. (cepeaHe apupMeThyHe (X ), CTaHIapTHaA NOXHUOKA CEPEeIHbOro
apudmeTuyHoro (s.)). PiBeHb 3Hauymocri (p) A7 BU3HAYEHHS BIAMIHHOCTEH MIXK

rpynaMy TaKMMH, 1[0 € CTATUCTUYHO 3HauyIuMu OyB npuiinaTuii p < 0,05.
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PO3/IITT 3
XPOHOBIOJIOTTYHI OCOBJIMBOCTI PO3BUTKY METABOJITYHOT O
CHUHPOMY 3A HASIBHOCTI I'ITIOMMHE AJII3MY B KPOJIIB

3.1. I'imoniHeani3M K YHHHHUK PO3BUTKY METAa0OMIUHOTO CHHIAPOMY

Jlanuiéi (QparMeHT AOCHIKEHHA OyJO0 BHUKOHAHO 3 METOK OTPUMaHHS
BIINOBIA1 HA 3aMUTaHHS MIOA0 MOXKJIMBOCTI PO3LIHIOBATH TIMOMIHEATI3M SIK UNHHUK
30BHIIIHBOTO CEPEAOBHUING, W0 MNPOBOKYe po3BuTok MC (0e3 ypaxyBaHHs
XPOHOO10JI0TTYHUX OCOOJIMBOCTEM ).

JluHamiky 3arajbHOi Macu Tijga, aOCOMIOTHOI Ta BIAHOCHOI Macu
a0JIOMIHAIbHO-BICIEPAILHOT'O KUPY B KPOJIB KOHTPOJBHOI Ta MiJJOCHIAHOI TPy

MPOTIArOM €KCEPUMEHTY HaBeAeHO B Tadbami 3.1 1 3.2.

Tabauysa 3.1
JIunamika Macu Tijia, a0COJIIOTHOI Ta BIiAHOCHOT MacH a010MiHAJIbHO-

BiCLEePAJIbHOI0 KUPY B KPOJIIB 32 YMOBH IIPHPOJAHOI 3MIHH JHSI Ta HO4I, (X + 5-)

Maca abaomiHaJIbHO-BICIEPATBHOT O
Tepmin cnocrepexkeHHs | Maca Tina, Kr KAPY
a0 ComOTHA, T BIAHOCHA, T/KT
[HTaKTHUI KOHTPOJIb
30+0,1 532+43 17,714
(n=10)
Yepes 3 micsr [1CP
33+0,1 45,8+23 13,9+0.2
(n=5)
Yepes 5 micauis [ICP " 4
3,7£0,1 80,7 + 4,6 21,9+ 0,5
(n=5)
[TpuMiTKHU:
# — CTaTUCTUYHO 3HAUYINA BIAMIHHICTh MOPIBHSHO 3 IHTAKTHUM KOHTPOJIEM,

(p <0,05);
## — CTAaTUCTUYHO 3HAUYIlla BIIMIHHICTh MOPIBHSAHO 3 IHTAKTHUM KOHTPOJIEM,
(p <0,001).
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Sk BuaHO 13 Tabsmii 3.1, y KpOJIIB KOHTPOJIbHOI TPYMU YEPE3 TPU MICAL TICIs
MOYaTKy E€KCIEPUMEHTY MOKA3HUK 3arajbHOI Macu Tijia, a0CONMIOTHOI Ta BiAHOCHOI
Macu a0JOMIHALHO-BICIEPAIBHOTO JKUPY 3aJMINABCS HE3MIHHMM  BIJHOCHO
BIATIOBITHOT BEJIMUMHU B 1HTAaKTHOMY KOHTpoJi. Hampukinimi mocmiay (uepes3 m’sTh
MICSIIIB) Y TBAapUH 3apEECTPOBAHO 3POCTAHHS Macu Tijla Ta aOCOJIOTHOI Macu
ab1oMIHAJIBbHO-BICIIEPalbHOI KHUPOBOi TKaHuHM Ha 23,3 Ta 51,7 %, BIAMOBIAHO,
BIJIHOCHO MOKAa3HUKIB, BU3HAYEHUX HA MOYATKYy €KCnepuMEHTY. OCKIIbKA B JaHW
TEPMIH CHOCTEPEKEHHS BEAMYMHA BITHOCHOI Macuh a0JaOMIHaJbHO-BICIEPATbHOIO
KUPY 3aIMIlaiach HE3MIHHOK, 3pPOCTAaHHS Macu Tula Ta Mach ab0AOMIHaJIbHO-
BICIIEpPAJIBHOI JKMPOBOi TKAHWHHU B KPOJIB KOHTPOJILHOI TFPYNHU XapaKTEepU3yBaJIOCh
MPOMOPLIAHICTIO 3MiH JaHWX TMOKA3HUKIB, 10, HMOBIPHO, B1AOYBaJIOCh BHACHIIOK
(1310JI0MYHOTO POCTY Ta PO3BUTKY TBAPUH MPOTATOM I’ SITU MiCSAIIIB.

Sk BuaHO 3 Tabmuii 3.2, Maca Tijla KPOJiB IiAOCIIIHOI TPy 3MIHIOBalIach
BMOPOAOBXK EKCIEPUMEHTY HEOAHO3HAUHO SIK BIAHOCHO BEJMYMHU B I1HTAKTHOMY
KOHTPOJII, TaK 1 BIJJHOCHO MOKAa3HWKA y TBAPUH KOHTPOJBHOI IPyNH Yy BIAMOBIIHUN
TEPMIH crocrepexeHHs (auB. Tadm. 3.1). Uepe3 oauH MicAllb MICAA MOYATKY
MOJICJIFOBAHHS TIMOMIHEATI3MY JOCHII)KYBAaHUN MapaMeTp HE BIJPIZHABCS BiA CBOET
BECJIMUMHA B 1HTAKTHOMY KOHTpoJi. BHacmigok yrpumanHs kpoJiB B ymoBax L[O
MPOTATOM JIBOX MICALIIB OyJI0 3apeeCTPOBAHO 3POCTaHHS iX 3arajibHOi Macu Tijia Ha
26,7 % BIJHOCHO MOKAa3HWKA B IHTAKTHOMY KOHTpoJil. YUepe3 Tpu Micdlll Micis
MOYaTKy AOCHIAY JaHWUM mapamMeTp 3pOCTaB MOPIBHAHO 3 BEIMUYMHOIO B IHTAKTHOMY
KOHTpOJI 1me Oiabi BUpa3HOo (Ha 53,3 %) Ta mepeBulllyBaB TMOKA3HWK y TBapUH
KOHTPOJIbHOI TPynu B JaHUH TepMiH crocTtepexeHHs Ha 394 %. Uepes yotupu
micami [[O maca Tijga y KpoJiB MiAAOCTAHOI TPyNMH HE 3MIHIOBAJIACh BIAHOCHO
BEJIMUMHU B 1HTAKTHOMY KOHTPOJI, MPOTE€ HAMPHUKIHII €KCIEPUMEHTY (Uepe3 I STh
MICSAIIB I1J10000BOi CBITIOBOI eKcmosmili) mepepuimyBana ii Ha 33,3 % Ta
3aJIMIIaack HE3MIHHOK BIJTHOCHO BEJMYMHU Y TBAPUH KOHTPOJIbHOI TPYNHU B JTaHU

TEPMIH CIIOCTEPEKEHHS.
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Tabauys 3.2
JIunamika Macu Tijia, a0COJIIOTHOI Ta BIiAHOCHOT MacH a010MiHAJIbHO-

BiCHEePAIbHOIO KUPY B KPOJIIB i3 TiNoniHeaizMom, (x +s- )

Maca abaomiHaJIbHO-BICIEPATBHOT O
Tepmin criocTepeskenas | Maca Tina, KT AKUPY
a0 ComOTHA, T BIAHOCHA, T/KT

[HTaKTHUI KOHTPOJIb

30+0,1 532+43 17,714
(n=10)
Yepes 1 micanp L[O

30+0,1 59,5+ 11,5 20,2+4,1
(n=5)
Yepes 2 micam L[O

3.8+ 02" 297.0 + 253" 78.7 + 1,5
(n=5)
Yepes 3 micam L[O

4.6+ 0.2™ 3699 + 13,6 81,3+ 0,9"
(n=5)
Yepes 4 mics O " "

34+0,2 1358+ 12,3 40,4+ 2.7
(n=5)
Yepes 5 micauis 1O

4,0+ 0.2™ 168.0 = 15,0 422 +2.1%
(n=5)

[TpuMiTKHU:
# — CTAaTUCTUYHO 3HAUYINA BIAMIHHICTh MOPIBHSHO 3 IHTAKTHUM KOHTPOJIEM,
(p <0,05);
## — CTATUCTUYHO 3HAYYIIA BIAMIHHICTh TIOPIBHSAHO 3 IHTAKTHUM KOHTPOJIEM,
(p <0,001).

3MmiHn a0COMOTHOI Mach ab0JAOMIHAJIbHO-BICHEPAIIBHOTO KUPY B KPOJIB 3
PO3BUTKOM TIMOMIHEANI3MY BIAOYBAIUCh MapaJie/IbHO 3 BUBHAUCHUMHU Y HUX 3MIHAMU
3arajibHOi Macu Tija. BceraHoBieno, mo uepe3 oauH wicaub 11O mokasHUK
a0CcomoTHOI Macu a0AOMIHAIbHO-BICHEPATIbHOI KUPOBOI TKAHWHU Yy TBApUH HE
3MIHIOBABCSl BIIHOCHO BEJIWYWMHMU B IHTAKTHOMY KOHTPOJI, MPOTE uUepe3 JiBa MicAlll
nUI01000BOT  CBITJIOBOI  eKcro3uilii nepeBuinyBaB ii Ha 458,3 %. Buaacmimok

yTpUMaHHs KposiB B ymoBax [{O nmpoTarom Tpbox MicsiliB adCoMOTHA Maca >KUPOBOI
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TKAHWHM JIaHOi JIoKam3aiii 3pocTaja MOPIBHAHO 3 BEJIUYMHOIO B I1HTAKTHOMY
KOHTpoJI Ha 595,3 % Ta NOKa3HUKOM y TBAPUH KOHTPOJBHOI I'PYNH y BIAMOBIIHUN
TepMiH crnocrepexeHHs Ha 707,6 %. Hamam 301nblnieHHs a0COMMOTHOI Macu
a0JIOMIHAIbHO-BICLIEPAILHOTO  KAPY B KPOJIB MIAAOCIHIAHOI TPynud BIAHOCHO
MOKa3HWKA B IHTAKTHOMY KOHTPOJi OyJO MEHII BHUPA3HUM, HIXK Yy JBa MOMNEPEAH1
TEPMIHHA CHOCTEpPeXKEeHHA. Tak, MICHd YOTHPUMICAYHOI I1JI0MOOOBOI CBITJIOBOI
€KCIO3UII JOCHIKYBAaHUN TMapaMeTp TNEpPEeBUIYBAaB MOKAa3HUK Yy 1HTAKTHOMY
KOHTpoJi juiie Ha 155.3 %, a BHacHiI0K yrpuMaHHs TBapuH B ymoBax L[O nporarom
1 ATH MicAiB — Ha 215,8 %. [1pu upomy micis I’ ITUMICAYHOI 1[17I0J000BOT CBITJIO0BOT
€KCmo3uIlli abcomoTHa Maca adIoMIHAJILHO-BICIIEPAIBHOTO KUPY B KPOJIB 3pocTala
Ha 108,2 % BIJHOCHO BEJIMUUHU Y TBAPUH KOHTPOJBHOI I'PYNHU Y BIANOBIHUI TEPMIH
CIOCTEPEKEHHSL.

Ha mijicraBi ofep:kaHuX AaHUX MPO 3MIHU 3arajbHOI MacH Tijia Ta ad COMFOTHOT
Macu a0JOMIHAJIbHO-BICIEPATIBHOTO XUPY B KPOJIB 3 PO3BUTKOM TiMOMIHEATI3MY
OyJI0 BHM3HAUEHO IMHAMIKY BIJTHOCHOI MacH a0JOMIHAJbHO-BICHEPAIbHOI >KUPOBOI
TKQHWHHW y TBApPUH 3a JaHUX YMOB. BCTaHOBJEHO, 110 4Y€pe3 OAUH MICSLb MICIsA
MoYarky  MOJEIIOBAaHHS  TIMOMNIHEATi3My  BIJIHOCHA  Maca  ab0JA0OMIHaJbHO-
BICIIEpaJbHOTO >KMPY B KpPOJIB HE 3MIHIOBajlach NOPIBHAHO 3 MMOKa3HUKOM Y
IHTAaKTHOMY KOHTpOJIl. BHacHmigok ABOMICSYHOI I1J0000BOi CBITJIOBOI €KCHO3HI
JOCJIIKYBAHUH MapaMeTp BUPA3HO 3pOCTaB, MEPEBUIIYIOUN BEIUUUHY B IHTAKTHOMY
koHTpodi Ha 3446 %. UYepez tpu wmicam [{O BigHOcHa Maca abAOMIHAJIBHO-
BICIHIEPAJIBHOTO JKUPY B KpOJIB 30UIbIIyBajlaCh TOPIBHSIHO 3 TOKa3HUKOM Yy
IHTAaKTHOMY KOHTpoJii Ha 3593 % Ta BEIMUMHOK y TBApUH KOHTPOJIBHOI Tpymnu
y BIAMNOBIAHMEA TepMmiH crocrepexkeHHs Ha 484,9 %. B pesynprari minaomo0oBoi
CBITJIOBOT E€KCHO3MUIIli MPOTATOM YOTUPHOX MICSIIB JOCHI)KYBAaHUN mapameTp
3pOCTaB MOPIBHAHO 3 MOKA3HUKOM B IHTAKTHOMY KOHTPOJII MEHIN BUPA3HO, HIK Y
nornepenHid TepMiH crnocrepekenHs (e Ha 128,2 %). Uepes m’ate micsamis 1O
BIJIHOCHAa Maca abJOMIHaJbHO-BICIIEPATIBHOTO KUPY B TBapUH MIAJOCHIIHOI TPy
MEepPEBUIIYBAJIA BEIMYMHY B IHTAKTHOMY KOHTpoJi Ha 138,4 % Ta nmoka3HUK y TBapuH

KOHTPOJIbHOI TPYNU y BIANOBIIHUI TEPMIH CIOCTEPEKEHHA Ha 92,7 %Y.
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HageneHi naHi BKa3yrOTh Ha T€, IO TIMOMNIHEANI3M CJIiJ PO3TJsAAaTH K OAHY 3
TIPUYMH PO3BUTKY a0IOMIHAJILHOTO OXKHUPIHHA Ta, BIAMOBIIHO, 301bIIIEHHS 3arajlbHOi
Mach Tina. Ilpy 1bOMY BCTAHOBJICHO, IO TIK HAKOMUYEHHS abaoMiHaJIbHO-
BICIIEpAJIBHOI UPOBOI TKAHWHW 3a YMOBHM TPHUBAJIOr0 IIJIOA000OBOrO OCBITJICHHS
MPUIAJAE HA TPETIA MICALb MICAS MOUaTKy CBITJOBOI ekcro3uiii. bepyuu no yBaru
PE3yJbTaTH MONEPEIHBO MPOBEACHUX AOCIIIKEHD JIIMIAHOTO COEKTPY KPOB1 B KPOJIIB
13 TIMOMIHEANI3MOM, SIKI CBIYaTh MPO MIJBUIICHHS PIBHSA 3arajbHOrO XOJECTEPUHY
Ta XOJIECTEPHUHY B CKJaal JIIMOMPOTEIHIB HU3bKOI IMIJBHOCTI Ha TJI OXHOYACHOTO
3HH)KCHHS XOJIECTEpHHY B CKJIaAl JHIMOMPOTEIHIB BHCOKOi IMIJILHOCTI Ta 3MIHHU B
CHIBBIJHOIIEHHI MIDK OKpeMuMHu (pakuismu  docdoniniaie y KpoBooOiry B
MAAOCTHIHUX TBapuH [8, 25], cmia 3a3Ha4yuMTH, IO PO3BUTOK a0JAOMIHAIBHOTO
OKHPIHHS B KPOJIB 13 TIMNOMIHEAI3MOM CYNPOBOMXKYEThCA MPOABAMU  HOrO
aTepOreHHOr0 BIJIUBY.

BuBdeHHS AuMHAMIKA TIOKAa3HWKIB BYTJEBOAHOrO MeTadoNi3My B KpOJIB 13
PO3BUTKOM TIMOMIHEa i3My MokKa3ajno (Tadna. 3.3), mo piBEHb IJIFOKO3U B CHPOBATIII
KpPOBI HATINE Y TBAPUH HE MaB BIAXWJIECHb BiJi HOPMU MPOTATOM OJIHOTO-4OTHPbOX
MICSIIIB BIJ MOYATKy E€KCHOEPUMEHTY, HE3BAXKAOUM Ha BUABJICHY TEHICHIIIO 0
30UThIIEHHST Yepe3 oauH Micsaupb 11O 1 3pocraHHs naHoro mokasHuka Ha 32,9 %
MOPIBHSHO 3 BEJIWYMHOK Y BHUXITHOMY CTaHl yepe3 dotupu wmicaui 1O, ockinbku
a0COJIIOTHI 3HAYEHHS 3HAXOAUINCA B MexKax (i310JIONYHOrO KOPHUAOPY, BEPXHIO
MEXY AKOro BH3HaueHo sk 6,0 mmons/n. IlogoBxkeHHs Tpupajocti 11O mo m’satu
MICAIIB BHUKJIHKAJIO TIOAANbIEe TIOCHJICHHA 3POCTaHHS KOHIIGHTpAIlli TJIOKO3H
B CHPOBATLl KPOBI HATIE B KPOJIB — JaHWUH MOKA3HUK MEPEBUINYBAB BEIUUYUHY
y BUXIIHOMY CTaHi Bxke Ha 44,5 %. [Ipote HaBpsAa uM € miAcTaBa CTBEPIAXKYBATH PO
HasABHICTh 0a3ajbHOI TiNepriikeMii B KPOJIiB 13 TINOMNIHEATI3MOM YEPE3 M’ ATh MICSIIIB
MICIS MOYarKy IMiJIomoOOBOi CBITJIOBOI €KCHO3MINT, OCKIJIbKH, MOMPH BCTAHOBIICHE
30UIBIIEHHS, PIBEHb TJIIOKO3M B KPOBOOOITY JIMINE HE3HAUHO MEPEBUINYBAB BEPXHIO
MeXY (P1310J0TTYHUX KOJIMBaHb, IPUTAMAHHUX JaHOMY BUAY JIaADOPAaTOPHUX TBapUH

[218]
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Tabauysa 3.3

JInHamika KOHUEeHTpaUii rJKo3H, iHCYJIHY B CHPOBaTIli KPOBI HATIIIE,

HOMA-IR tTa HOMA-% B y kpoJiB i3 rinonineasizmom, (x + s-)

KonuenTpauisa | Konuentparitis

Tepmin ' ' HOMA-IR, HOMA-%p,
TJIIOKO3H, 1HCYJIIHY,
CIOCTEPEKECHHA YM. Of. %
MMOJIb/JT MKMO/mn
n=14 n=9 n=9 n=9
Buxiguuii cran
4,47+0.20 15,30+£2.10 2,68+0,25 126,4+29.8
n=12 n=10 n=10 n=10

Uepes 1 micamp 1O
P 516+£0,26" | 17,06£1,72 | 4,02+0,52" | 238,1+32,6"

n=12 n=3_8 n=2_8 n=3_8
Yepes 2 micam L[O
3,92+0,38 | 64,88+7,71" | 10,95£0,79"" | 1498,0+368,7"
n=717 n=10 n="17 n="17

Yepes 3 micam LHO Hit

4.80£038 | 22.53+2,50™ | 4.63+0.34 259.6+51,6"

n=>5 n=>5 n=>5 n=>5
Yepes 4 mics O

5.94+0.15" | 17.46+1,87 | 4,56£039™ | 1489+23.7
- n==6 n=6 n==6 n==6
Hepes > wicais LO 6,46+028" | 19.03+231 | 5.38+0,54"" | 138.8+27.2
[TpumiTKH:

# — TEHJEHIUS MO0 CTAaTUCTUYHO 3HAYYINOi BIAMIHHOCTI TOPIBHSIHO 3
BuxiiHUM craHoMm (0,05 <p < 0,1);

## — CTATMCTUYHO 3HAYylla BIAMIHHICTh MOPIBHAHO 3 BUXIAHUM CTaHOM
(p <0,05);

### — CTAaTUCTUYHO 3HAYylla BIJMIHHICTh MOPIBHAHO 3 BUXIJTHUM CTaHOM
(p <0,001).

[Ipy BUBUEHHI AMHAMIKU KOHIIEHTPAILIIl IHCYJIIHY B CUPOBATIIl KPOBI B KPOJIB 13
FINOMIHEATI3MOM, THAYKOBAHUM TPUBAIOK ILJIOJ000BOK CBITJIOBOIO E€KCIIO3UIIIEIO,
OyJI0 BCTAaHOBJICHO, IO uepe3 oAuH Micsaup [[O piBeHb JAHOrO TOPMOHY B

KpoBOOOIr'Y B TBAapuUH HE 3MiHIOBaBca (nuB. Taba. 3.3). Uepe3 aBa MicaAul micis
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MOYaTKy MOJICIOBAHHA TIMOMiHEANi3My OyJ0 3apeecTPOBAHO PI3KE MiABUIICHHS
KOHIICHTpALlli 1HCYJIHY B CHpOBATill KpoBi B KpomiB (Ha 324,1 %) BIAHOCHO
BEJIMUMHU Yy BUXITHOMY CTaHl. 3pOCTaHHA AOCHIAXKYBAHOI'O TOKAa3HUKA 4Y€pe3 TPHU
MICSIIl I1I0A000BOI CBITJIOBOI €KCIO3MINi MaJio MEHIII BHPa3HUM XapakTep, PiBEHb
IHCYJIIHY B CHPOBATIIl KPOBI B TBAPWUH MIAAOCHIHOI I'PYNH NEPEBUIIYBAB BEIUUYUHY
y BuxiiHOMY cTaHi juine Ha 47,3 %. Hapani, dyepe3 4oTUpu Ta I ATh MICHIIIB
OCBITJIEHHSI B TEMHY NOpPY A00W, KOHLEHTpALlii AAHOTO TOPMOHY B KpOBOOOITY
B KPOJIIB HE BIAPI3HAIACH BIJl KOHTPOJbHOI BEJIMUUHMU.

BusisneHa rinepiHcyiiHeMis B TBapuH uepe3 Aa micaii 1O, fimoBipHo, Oyna
3yMOBJICHA TIOEAHAHHAM Mepediry JBOX MaTroJOTIYHUX MPOLECIB 3a YMOBH
rinonineaniamy. [lepinuii, mpunycKaeTbCs, MONAATaE B HEAOCTAaTHHOMY TaJbMyBaHHI1
MenaToHIHOM (Y 3B’SI3Ky 3 HOro Ae(iiuToM) Cekpelli 1HCYJIHY MaHKpEaTUUHUMU
B-kmiTuHamMu. SK  BIAOMO, MEJATOHIH 3AIHCHIOE PEIENnTOP-0M0CePEaAKOBAHUH
CYNpeCUBHUI €(PEKT Ha MPOAYKIIIO IHCYJIHY B-KIITUHAMH OCTpiBLiB JlaHrepraHca,
B 3B’ A3KY 3 I[UM ICHY€ MPUMYIICHHA MPO HAABHICTh (PYHKIIIOHATBHOTO aHTArOHI3MY
MDK MeJlaToHIHOM Ta iHcymiHoM [113, 114, 186]. [pyruii € moB’si3aHUM 3 PO3BUTKOM
[P y kpoJiiB y naHU# TEPMIH CIOCTEPEKEHHS, BU3HAYEHUM Ha MIJCTaBl PO3PaXyHKy
HOMA-IR (auB. Tabn. 3.3), OCKUIbKM KOMIIEHCATOPHA PEaKilisl Ha 3HUKCHHSA
YYTJUBOCTI NEPUPEPUUHUX TKAHWH A0 IHCYJIIHY MPU3BOJUTH A0 TIMEPIHCYJIHEMII.
CrnpAMOBaHICTh 3MIH KOHIEHTpAllli 1HCYJIHY B CHPOBATIl KPOBI Y TBApUH uepe3
Tpu-’ath MicAiB 1O HaBpsn 4M MOXKHA PO3MJIANATH K JWUHAMIYHUN mponec
BI/IHOBJICHHA HOPMAaJbHOTO (DYHKI[IOHYBAHHS MAaHKPEATUUHUX (-KJITHUH 3 OTJIAAY Ha
3apeECTPOBaHy TIMEPIHCYIIHEMIIO B KPOJIB Yepe3 JiBa MiCsAIll 1iJI0A000BOi CBITIOBOI
ekcro3uiii. 3rigHO 3 ICHYIOUMMH B JITEparypl JaHUMHU, ACPIIUT MEJATOHIHY
B OpraHi3mi acolifioBaHWN 3 PO3BUTKOM CTPYKTYPHHUX MOPYLIEHb B OCTPIBIAX
Jlanrepranca, IO MOXYTbh MNPHU3BOJAWTH [0 3HHKCHHS CIHPOMOXKHOCTI [-KIITHH
CEKpeTyBaTH 1HCYMH Yy KpoooOir [102]. Bu3znaueHo, 1mo B IIMypiB BHACHIiA0K
MiHeaJeKToMIi BiIOYBAEThCA 301bINEHHS MO OCTPIBILIB JlaHTepranca, 3HW>KEHHS
UIIIBHOCTI PO3TAlllyBaHHA KJITHH Ta MOCHJICHHS JET€HEPAaTHUBHUX MPOLECIB Y
ocrpiBisax [102]. HeratuBHi Hacmaku BIJMBY A€PILUTY MEJATOHIHY Ha CTPYKTYPY

€HJOKPUHHOI YaCTUHU MIAILIYHKOBOI 3ajJo3u Oyjau BHUSBJCHI W B KpOdiB 13
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rinoniHeanisaMoM, iHaykoBanuMm [[O. BcraHoBieHo, mo micias 3aHaATO BHCOKOI
Harpyry B-KJIITHH HA MOYaTKy PO3BUTKY MAaTOJIONTYHOrO Npoiecy (0aUH-ABa MicALll
[HO) nHamam BiAOyBaeThbCs MpoOrpecyroua B 4Yaci ix 3arubenb Ta, K HACHIJIOK,
CIyCTOINIEHHS ocTpiBILiB Jlanrepranca. KpiM Toro, BU3Hau€HO 3MEHIIEHHS KIJbKOCT1
OCTaHHIX Ha TJi (pOpMYBaHHS TIMOMIHEANI3MY B KPOJIB (KUIBKICTh OCTPIBIIB 4€pe3
1’ atb MicsiB LIO cknanae mamme 29,4 % Bin HopMu ) (AuB. miapo3ain 3.3).

Ha mincrasi npoBeaennx po3paxynkiB HOMA-IR y kpoiB 13 rinomnideani3Mmom
BU3HAYEHO 3POCTAHHS JAHOTr0 MmapameTpy Bxke uepe3 oaud micsaub 1O Ha 50,0 %
BIJIHOCHO BEJMYMHU Yy BUXITHOMY CTaH1, 110 BKa3ye Ha po3BUTOK [P y mignociaigaux
TBapUH Yy JaHUH TEpPMIH cnocTrepekeHHs (auB. Tadu. 3.3). Uepes aABa Micsll micis
MOYaTKy MOJCJIIOBAHHSA TINOMIHEATI3My CTyMiHb 3POCTaHHSA JOCJHIKYBaHOTO
MOKa3HUWKa Ppi3ko 301unblnyBaBcs, oOckiibkn HOMA-IR nepeummp BenuunHy
y BuxifiHomy ctadi Ha 308,5 %. YTpumanHs TBapuH B ymoBax [{O mpoTsarom Tpbox-
qoTUpbox MicamiB [{O mpu3BOAMIO A0 MEHIN BUPA3HOrO 3pocTaHHsA 1HAEKCy IP
y TOPIBHSAHHI 3 MomnepeaHiM TepMmiHoM crnocrepexenHs; HOMA-IR nepesuinyBas
BEMYMHY y BUXITHOMY cTaHi Ha 72.8 ta 70,1 %, BiamoBiaHo. Yepe3 m’sTh MiCAIIB
MICNS  T0YaTKy MOJCIIOBAHHS TIMOMIHEeaaI3My 3apeecTpoBaHO TMocuiaeHHs [P
y TBapuH, ockibki HOMA-IR 3017bp11yBaBCS BIIHOCHO BEAMYWHHU Y BUXITHOMY
crani Ha 100,7 %.

[Tig yac BuzHaueHHs auHamiku HOMA-%[ Ha Tai po3BUTKY TinomiHeai3My
B KpoJiB OyJi0O BUABJICHO 3POCTaHHSA JAHOro MokasHuka Ha 88,4 % BHACHIIOK
yrpuMaHHs TBapuH B ymoBax [1O mpotrsrom omHoro micsaug (auB. Tadn. 3.3). Uepes
JBa MICAIl ILJIOA000BOI CBITJOBOI €KCIO3UIi (PYHKIIA 1HCYJIIHOMPOAYKYIOUOTo
anapary 3poctajia B 11,9 pasiB y NOpPIBHSAHHI 3 BEJMUYUHOK, BU3HAYCHOIO
y TBapuH Yy BHUXIIHOMY cTaHl. [locuneHHs (YHKIIOHAIbHOI AKTHMBHOCTI
MaHKpPEaTUYHUX B-KIITUH Y KPOJIB uepe3 oAuH Ta ABa micsaui [{O Ha T po3BUTKY
[P, Bu3HaueHoro 3a pesylbTaramMu  po3paxyHky HOMA-IR, 3acBiguye
KOMITEHCATOPHY PEaKIII0 1HCYJIHOMPOAYKYIOUOro anapary y BiANOBIAb Ha 3HUKECHHS
YyTJAUBOCTI epUepUUHUX TKAaHHUH A0 METa0OIUHOro €PEeKTy iHCYJIIHY B OPTaHi3MI.

Yepez Tpu MicAll TICAI MOYaTKy MOJCIMIOBAHHA TIMOMIHEANi3My 3pOCTaHHS
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JOCTHKYBAHOTO MapamMerpy OyJI0O MEHII BHPAa3HWM Yy TOPIBHAHHI 3 MOMEPEIHIM
TepMiHOM crnoctepexkeHHs (muime Ha 1054 %). Uepe3 vorupu-m’sath Micsiis 11O
HOMA-%[ He 3MiHIOBaBCA BIIHOCHO TMOKAa3HHWKAa y BUXIAHOMY cTaHl. OCTaHHE
BKA3y€ Ha 3HWKCHHSA ()YHKIIOHAIbHOI aKTUBHOCTI B-KJITHH 3 OTJIAly Ha BU3HAUCHE
nocuyieHHA [P y KposiB 13 rimoniHeaaisMoM HalPUKIHLI TOCTIIKCHHA.
BunienaseneHi 0co0JMBOCTI 3MiH MOKAa3HUKIB BYIJIEBOAHOTO OOMIHY B KPOJIIB
13 TIMONIHEANI3MOM Jal0Th TMIJACTaBy 3pOOUTH MOPUMNYIIEHHS MPO MOXKJIUBICTh
PO3BUTKY B HUX MOPYIICHHS TOJEPAHTHOCTI JI0 TJIFOKO3H, B 3B’ 513Ky 3 UMM TBapHUHaM,
AKUX YTPUMYB&JIU B PI3HUX CBITJIOBUX PEXKUMAX MPOTATOM ITSATH MICHIIB, OYyB
nposeAaeHuit OTTT 13 napanebHUM BU3HAYCHHSM PIBHS 1HCYJIIHY B CHPOBATIIl KPOBI.

Otpumani naHi HaBeAeHO Ha pucyHkax 3.1 ta 3.2.

9 1 — KoHTpomnsb
* sk T 1O 5 micame

B8
o
=
o
27
-
.Eﬁ
2.6
B
3
25
i
=
— 4 -

3

Bazanpuirii 30 60 120 180
piBEHB Yac mema HaBaHTaxeHHI [IOK03010, XB

Puc. 3.1. I'mikemist B KpoJiB 13 TIMOMIHEa I3MOM, 1HIYKOBAHUM I1JIOJJOOOBUM
OCBITJICHHSM TIPOTATOM II'SITH MICALIB, M Yac MPOBEACHHS

OPaJIbHOTO TECTY TOJCPAHTHOCTI IO TJIFOKO3H:

* — CTaTMCTMYHO 3HAYYyINa BiAMIHHICTH MOPIBHSIHO 3 KOHTPOJIEM,
(p <0,05);
%

— CTaTUCTUYHO 3HAYyllla BIJAMIHHICTh MOPIBHSAHO 3 KOHTPOJIEM,
(p <0,001).
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3a pesyabratamu OTTI' BCTaHOBJIEHO, 11O Y TBApUH 13 TINOMIHEATI3MOM
KOHIICHTPALlisl TJFOKO3U B KPOB1 MPOTATOM BChOTO TECTY OyJia BUIIOK MOPIBHSAHO 3
BIAMOBITHAM TIOKa3HUKOM Yy TBapWH KOHTPOJbHOI Tpynu. OcCoOMMBY yBary
MPUBEPTAE NEPEBUILICHHS TiiKeMii uepe3 120 XB mic/s HaBAHTAXKEHHS TJIFOKO3010 K
0a3aqbHOrO PpiBHA B KpodiB miggocmanoi rpymu (7,12 £ 0,27 nporu
(5,75 = 0,13) mMoJB/11), Tak 1 rJIKEMIi Y TBAPUH KOHTPOJBHOI TPYINHU Y BIAMOBIIHUH
TepMiH Ticas HaBaHTaxeHHs (7,12 = 0,27 npotu (4,78 = 0,18) MMOJB/J), OCKLIbKH
HenmoBepHEHHs piBHA rioko3u i yac OTTI mo Ga3zanbHOi KOHIEHTpaIli caMme 3a
1eil 4acoBUH MPOMDKOK € KJIACMYHOI O3HAKOK HAasABHOCTI 1HTOJEPAHTHOCTI 0
[JIFOKO3H.

JlomaTkoBUM TMIATBEP/UKCHHSAM HAasABHOCTI MOPYIIEHHA TOJEPAHTHOCTI M0
[JIFOKO3W B KPOJIIB 13 TIMOMIHEAN3MOM, 1HAYKOBaHUM [[O mpoTsarom m’saTu MicsIiB,
€ 30LJIbIIEHHSA TJIOIT MM THKEMIYHOK KpUBOIO B HUX 10 1289,00 + 28,0 MMOJIB/T°XB
NpoTu nokazHuka 944,3 + 195 MMOHL/H-XB'l, BU3HAYEHOTO B KPOJIB KOHTPOJIbHOI
rpynu (p < 0,001).

3a JaHWUMU BU3HAYEHHS PIBHS TIOKO30-CTUMYJIbOBAHOI CEKPELlli THCYJIHY M1
4yac MPOBEJACHHS TECTY TOJCPAHTHOCTI A0 TJIFOKO3U B KPOJIB 13 TIMOMIHEATI3MOM Ta
y TBapUH KOHTPOJbHOI IPYMHU BCTAHOBJICHO, 1[0 KOHIIEHTPAILiA 1HCYJIHY B CUPOBATIII
KPOBI MK TPyIaMHU HE BIAPI3HAEThCA (IUB. puc. 3.2).

3pocranHs 0a3aibHOI TJIKEMIT Ta PIBHS MJIIOKO3W B KPOBI MICJIs HABAHTAXKECHHS
(OTTI') y KpoJiiB MIAJOCAIAHOI TPYNHM TOPIBHAHO 3 IMOKAa3HUKAMW Yy TBAapUH
KOHTPOJIbHOI TPyMNH 3a MOMIOHWX 3MiH 1HCYJIHEMIi CBIIUMTBH MPO HasABHICTH IP Ta,
BIATIOBITHO, BIAHOCHOI 1HCYJIIHOBOI HEAOCTATHOCTI B KPOJIB 13 TIMOMIHEATI3MOM.
Kpim Toro, criBcTaBHUN XapakTep 3MIH KOHIIEHTPAILIIl IHCYJIIHY B CHPOBATII KPOBI1 3a
O3HAYEHUX TPYNOBUX BIAMIHHOCTEH B Tuikemii mia yac npoBeneHHda OTTI Bkasye Ha
BIJICYTHICTh KOMIIEHCATOPHOI peakilli P-KJITAH Yy BIANOBIAL Ha IHIYKOBAHY
HABAHTAKEHHSAM  TJIIOKO30K0  OlbIl  BHUPA3Hy TINEPIVIIKEMIIO B KpOJiB 13

TIITOIM HEAJTI 3MOM.
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300 Kontpons

280 ——-10O 5 micams
260 -
240

220
200
180
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120 -
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SO

[1reyminn cUpOBaTKH KPOBI, IIMOJIL/T

BazaneHmii 30 60 120 180
p1BeHE Yac micna HaBaHTAKEHH TTTEOKOR0I0, XB
Puc. 3.2. KoHueHTpamia 1HCYJIHY B CHpPOBAaTLl KpoOBI B KpOIiB 13
TIMOMiHea i3MOM, 1HAYKOBAHUM  IIJIOJOOOBHMM  OCBITJICHHAM
MPOTArOM ITATH MICAILIB, 1] 4ac MPOBEACHHS OPAJIbHOTO TECTY

TOJICPAHTHOCTI J10 TJIFOKO3H.

Bussneni oco0iMBOCTI 3MiIH TMOKA3HUKIB BYTJIEBOAHOIO OOMIHY B JAWHAMIII
PO3BUTKY TIMOMNIHEATI3MY BKa3ylOTh Ha Te€, 10 Ppo3BUTOK I[P y moenHaHHi 3
KOMITCHCATOPHOIO TIMEPIHCYJIHEMIEID Ha €Tanl JUCHiHeani3My (uepe3 OIWH-/Ba
micami 11O) ckmamae MATPYHTA AJiA HAUIMIIKOBOI CTUMYJIALIi Ta 3HWKEHHS
MOTEHIIHHOI CITPOMOXHOCTI MAHKPEATUUHUX B-KJITUH B KPOJIIB 13 TMOMIHEAT13MOM
13 MIMHOM 4acy (uepe3 Tpu-m’ ath micamie 1[O), mo npuzBoauts 10 GOpMyBaHHS
IHTOJIEPAHTHOCTI 10 TJIFOKO3U Ta nocuiieHHs IP.

Junamiky piBHsi CAT y KpoJiB, SIKMX MPOTATOM M SITH MICSIIB YTPUMYBAJIU 3a
YMOBH PI3HHUX CBITJIOBUX PEKUMIB HaBeACHO B Tabyui 3.4. Y TBapuH, skl nepeOyBaiu
B YMOBax MPUPOAHOI 3MIHM JHA 1 HOYl, moka3HUK CAT He 3MiIHIOBaBCS MPOTATOM
EKCIIepUMEHTY. 3rifHO 3 AaHuMM Bu3HaueHHA piBHA CAT y KpomiB 13 pO3BUTKOM
rinoniHea i3My BUSABJICHO 3pOCTAHHS JJAHOTO MOKa3HUKA YEPE3 YOTUPH Ta I ATh MICALIIB

1O nopiBHAHO 3 KOHTpoJeM Ha 8,8 Ta 15,0 %, BiImOB1AHO.
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Tabauysa 3.4
/IuHaMika piBHSI CHCTOJIIYHOT 0 APTEPIiaJIbHOI0 THCKY B KPOJIB 3aJ1€5KHO Bi/l

CBITJIOBOI'0 PeKHMMY YTPHMAHHS, (MM PT. CT.), (X £ )

[TpupoaHunii UK ‘ ‘
. , LlinomodoBa CBITIOBA
TepMiH CHOCTEPEIKEHHA CBITJIO/TEMPSBA ,
C€KCITO3HIIIA
(KOHTPOJIb)
, n=>5 n=14
Buxigauii cran
50,0+ 0.7 51,8+ 0.8
' n=>5 n=11
Uepes 1 micaub
51,6+ 0.9 50,7+ 0,9
. n=>5 n=12
Uepes 2 micsi
492+ 1,6 522+09
. n=>5 n=10
Uepes 3 micsi
51,7+ 1,3 51,1+ 1,1
) . n=>, n==6
Uepes 4 micsi 4
51,2+ 1,4 55,7+0,3"*
4 5 i ) n=>, n==6
epe3 5 MicsIiB
b 50,6 + 0,9 582 + 12"

[TpumiTKH:

# — CTaTMUCTUYHO 3HAUYylla BIAMIHHICTh MOPIBHSIHO 3 BUXIIHUM CTaHOM,

(p <0,05);

## — CTaTUCTUYHO 3Ha4yllla BIJAMIHHICTh TOPIBHSAHO 3 BUXIJTHUM CTaHOM,
(p <0,001);

* — CTAaTMCTHYHO 3HAYyINa BiAMIHHICTH IOPIBHAHO 3 BiJIOBIIHMM

MOKa3HUKOM y KOHTpoIL, (p < 0,05).

3apeectpoBane niaBuineHHs piBHA CAT y TBapuH MiAAOCHIAHOI TPy BKa3ye
Ha ¢opmyBanHs Al y KpomiB 13 TiHmOMIHEANI3MOM, IHAYKOBAaHUM TPHBaJIUM
I1JIOTOOOBUM OCBITJICHHSIM.

TakuM dYHHOM, Ha TIACTaBl BHUBYCHHS JAWHAMIKA TOKA3HHWKIB, IO

XapakTepu3yoTh oOkpemi ckiaanoBi MC y KpojiiB 3a YMOBH TINOMIHEANI3MY,
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iHaykoBaHoro 11O, BHUSABAEHO Taky MOCHIAOBHICTh MOAINA: 4Yepe3 JBa MICSII MICHS
MOYaTKy MOACIIOBAHHS TINOQYHKIIT MIHEAIbHOI 3aj03U BIJOYBAETHCS HAWBUINE
3pOoCcTaHHs 0a3ajJbHOrO PIBHS 1HCYJIHY B KPOBOOOITY, Ue€pe3 TPU MICALl — Mach
a0 1IOMIHAJIbHO-BICIIEPATILHOT'O KUPY, Uepe3 I ATh MICAIIB — KOHIICHTpAIlli TJIIOKO3H
B CUpOBATIIl KPOBI HaTiie Ta piBHA AT.

HaBeneHi 3MiHM MOKA3HUKIB BYTJIEBOJAHOTO OOMIHY MPUBEPTAIOTH OCOOJIMBY
yBary 3 orjisaay Ha Toi ¢akt, mo MC BBakaeTbCs mpeMopOinHuM cranoMm LIJ] 2.
Sk Bimomo, kmiHiuHa MaHidgectamis [[J[ 2 moB’s3aHa i3 CYTTEBUM 3HMXKEHHSIM
KiJIBKOCTI TTAHKPEATHUHUX P-KIiTHH. oMy mpuTaMaHHHI HpOrpecyrounii Xapakrep,
a caMe, CIIOHTaHHa €BOJIIOIIIS BITHOCHOI 1HCYIIHOBOI HEIOCTATHOCTI /10 a0 COMOTHOTO
aediuuTy 1HCYJIIHY Ha T/ mepcucreHTHoi IP [116]. BusnaueHi ocoOMMBOCTI 3MIH
(YHKI10HAJIbHOI AKTUBHOCTI MAHKPEATUUHUX [(-KJITHH, TOPSA 13 BCTAHOBJCHUMH
MOPYILIEHHAMU CTPYKTYpu oOcTpiBIiB Jlanrepranca [32] Ta B TMO€IHAHHI 3
MoCUJICHHAM cTaHy [P y kpomiB 13 rinmomiHea i3sMOM AESIKOK Mipor MOAIOHI 10
JETEPMIHYIOUMX MAaTOr€HETUYHUX cKkiaanoBux /[ 2 y moaunu.

OTpuMaHi JaH1 CBIIYaTh, O ASDIIAT MEJIATOHIHY B OPraHi3Mi MEpIIOUYEProBo
BII/I3EPKATIOETHC HAa TOPMOHIbHIN aKTUBHOCTI TNAHKPEATMUYHUX B-KJIITHUH.
[lepcucrenTHa Hampyra (PyHKIIOHAJBLHOTO CTaHy 1HCYJIIHONPOAYKYIOUOTO amapary
CKJIaZIa€ OCHOBY I 3HUXKEHHS (DYHKIIOHAJIbHOI AKTUBHOCTI PB-KJIITHH 3 TJIMHOM
yacy [32]. Hamani po3BuBaeThbCs abaOMiHAIbHE OXXHPIHHS, MPOSBISIIOTHCA O3HAKH
aucmmaeMii [42], HacIIIKOM YOro € CEpPi03H1 MaTOJIOTIUHI TOPYIIEHHS B CEPIIEBO-
CYAWHHIH cucTreMi — eHaoteniaabHa auchyHkiiga, Al, arepockiepo3 Ta imiemid
miokapaa [11, 25, 59, 66].

Otxe, Ha MIACTaBI HABEACHUX JAHUX CTAa€ MOXKJIUBUM CTBEPXKYBAaTH, WIO
rinoniHeani3M,  IHAYKOBAHWM  TPUBAJOK  HU3bKOIHTEHCUBHOK)  CBITJIOBOKO
€KCIIO3UIIIEI0 B TEMHY TOPY J00M, CJIIJ PO3TJIANATH AK MOTYXHUN UAHHUK PO3BUTKY

OCHOBHUX ckiamoux MC.
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3.2. Jlunamika a000BOro PUTMY KOHIIEHTpAIlli 1HCYJIHY Ta TJIOKO3H

B CUPOBATIIl KPOBI B KPOJIIB 13 TIONIHEA13MOM

[licas BCTaHOBJEHHSA (aKTy, IO TINOMIHEANI3M € MOTYKHUM UYMHHHUKOM
po3Butky MC, Oyna0o [OCHKEHO JWMHAMIKy J00OBHX PUTMIB TMOKa3HHUKIB
OCHOBHUX CKJIaJJOBUX CHHAPOMY 1HCYJIIHOPE3UCTEHTHOCTI 34 TaHUX YMOB.

3MiHM J000BOTO PUTMY KOHLEHTpAlli 1HCYJIHY B CHpPOBATIl KpOBI

B KPOJIIB 13 T1MOMIHEa 13MOM Yy JUHAMII1 HaBeJieHO B Tadauili 3.5.

Tabauysa 3.5
JIuHamika 1000B0Oro puTMYy KOHIEHTPALIl iHCYJIiHY B CHPOBATIII KPOBI B KPOJIiB

i3 rinonineasizMoM, (IMOJIb/J1), (X £ 55 )

, [Topa nobu
TepMiH CcOCTEPEIKEHHA .
JICHB HIY
Buxigauii cran
105,37 + 14,46 62,84 + 7,49*
(n=11)
Uepes 1 micamp 1O
P e 1 117.50 + 11,86 102,40 + 11,97
(n=10)
Yepes 2 micai 1O
P H 446,90 + 53,10™ 547,80 + 58,89"
(n=17)
UYepes 3 micami 1O
P H 15520+ 17,19 117.10 = 10.26™
(n=9)
UYepes 4 micsai 1O
P wH 120,30 + 12.86 125,20 + 8,39
(n=0)
Uepes 5 micsamis 11O
P H 131,10 + 15,93 133,10 = 16,30™
(n=0)
[TpumiTKH:
* — CTaTHCTMYHO 3HAYYIIA BIAMIHHICTH MOPIBHAHO 3 MOKA3HHUKOM Y/EHb,
(p <0,05);
# — CTaTUCTUYHO 3HAuyllla BIAMIHHICTH MOPIBHSAHO 3 BIAMOBIIHUM
MOKa3HUKOM y BUXITHOMY cTaHl, (p < 0,05);
## — CTATUCTUYHO 3HAUyIla BIAMIHHICTH TOPIBHSIHO 3 BIANOBIIHUM

MOKAa3HUKOM Y BUX1THOMY cTaHi, (p < 0,001).
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BceranoByieHo, 0 32 YMOBH MNPUPOJHOrO IUKJIY CBITJIO/TEeMpPsBA (BUXITHUI
CTaH) Yy KpoJiB BIiIOYBA€ThC 3HUKCHHA PIBHSA I1HCYJIIHY B KpPOBOOOITY BHOUI
BIIHOCHO JICHHOTO MOKa3HWKa. Ll1 maHi 3aCBIAUYIOTh, IO MOJIOAWM CTaTeBO3PIINM
KpOJISIM BJACTUBUI NOOOBHI PUTM 1HCYJIHEMIi Ta CHIBNAfalOTh 3 Pe3yJibTaTaMH
JOCTIIKEHb HUPKAIHUX 3MIH KOHIEHTpAIlli JaHOrO TOPMOHY B KPOB1 B 3J0pPOBHUX
mojen penpoaykTtuBHoro Biky [191, 225]. Bracmigok minogo00BOi CBITIOBOI
€KCMO3UIIl TPOTArOM OJHOrO-I’SITH MICALIB OYyJIO BHU3HAYCHO HIBEIIOBAHHA
no00BUX Bapilailiii piBHS 1HCYJIHY B CHPOBATILI KpOBlI B KpoOJiB. BIiJCYTHICTbH
UPKAAHOrO PUTMY KOHIEHTpAILlli IHCYJIIHY B KPOBOOOITY y TBapuH OyJia BUSIBJICHA
AK 3a HOPMOIHCYJiHeMIi (uepe3 oauH, Tpu-’ ATk Micamie [[O), Tak 1
rinepiHcyiHeMii (4epes3 ABa MICALI 117101000BOi CBITJIOBOT €KCIO3HUIILIT).

3BepTaroTh Ha cede yBary A000BI OCOOJMBOCTI MIJBUINEHHS PIBHS 1HCYJIHY
B KPOBOOOITY B KPOJIIB Y Pi3HI TEPMIHHM PO3BUTKY TinomniHeanizmy. Tak, uepe3 oJiuH
Mmicsap [[O 301blIeHHA KOHIIEHTpAllli JAaHOr0 TOPMOHY B CHPOBATIl KPOBI
y TBapuH OyJj0o BHU3HAueHO Juiie BHoUl (Ha 63,0 %). B pe3ynbTari mOAOBXKEHHS
11JI01000BOi CBITJOBOI €KCMO3MIIT 10 ABOX MICAIIB OyJi0 3apeeCTPOBAHO BHUPA3HY
TIMEPIHCYNIHEMIIO AK BJACHb, TaK 1 BHOYI, fKa, WMOBIPHO, Majia KOMIICHCATOPHUM
XapakTep BHACHIAOK PpO3BUTKY [P y KpojiB y JgaHuii TEpMIH CHOCTEPEKEHHS,
BU3HAQUEHOTO Ha miacraBl  po3paxyHky HOMA-IR (1095 + 0,79 nporu
(2,68 £ 0,25) yMm. oa. (YMOBHI OJMHMIN) Yy BUXIIHOMY cTaHi, p < 0,001) [26].
OcraHHe y3rOMXKYyeThCS 3 ICHYIOUMMH B HAyKOBIiM JiTeparypi JaHUMHU, SKUMU
MOKAa3aHO, IO MEJATOHIH 31HCHIOE CTUMYJIOIYUN pelenTop-onocepeaKoBaHmit
e(eKT Ha IHCYNIH-3aJ€KHUA TPAHCOOPT TJIIOKO3W B KJIITUHAX CKEJICTHUX M A31B
MUIIEH Ta Trimorajamyca U[ypiB, MEXaHI3M SKOro TMOB’ A3aHHWI 3 MOCUJICHHSAM
dochopumoBanHa no Tupo3uHy IRS-1 Ta aktuBnocti PI-3-K (IRS-1/PI-3-K
kackan). [133, 168]. [JlomarkoBUM CBIAUECHHSAM POJI JaHOrO I1HAOJAMIHY B
rOMeOCTa3l IIKO3U € PO3BUTOK [P y MuUlliel 3 reHETUUHO 3yMOBJICHUM 3HUKECHHSAM
(YHKI[IOHYBAaHHS MEMOpaHHUX PEUENTOPIB MEJAaTOHIHY 3a YMOBM YTPUMAaHHA
TBapWH Ha CTaHAapTHOMY pailioHi [92].

Hanani, uepe3 Tpu Micsil MICAs MOYATKy MOJEMIOBAHHS TiMOMIHEAI3My
B KpOJIB pIBEHb I1HCYJIIHY B CHPOBATIl KPOBI BJI€Hb Ta BHOYl MEPEBUIIYBaB

MOKa3HUKK Y BUXIAHOMY cTaHl Ha 47,3 Tta 86, 3 %, BiAMOBIAHO, IpoTe OYB 3HAYHO
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HIWKYKUM, HIXK B MOMEPEAHIN TEPMIH CHOOCTEepekeHHsA. Uepe3 doTUpH Ta I STh
MICALIB I1JIOJ000BOI CBITJIOBOI €KCIO3MIII KOHIICHTPAIllsl 1HCYJIHY B CHPOBATII
KPOBI BAEHb y TBApUH BXKE HE BIJAPI3HSANACH BIJ BEJIWUMHU y BUXIJHOMY CTaHl,
MpOTE€ BHOYI TMEpPEBUINyBajla KOHTPOJbHUN mMoka3HUK Ha 99,2 Ta 111,8 %,
BIIOBIHO.

Pe3ynbTatu ropMOHaNbHUX JOCHIIKEHb CBIAYATH MPO TE€, L0 MiAUUIYHKOBA
3aJ103a YYTJIMBO pearye Ha TPUBAJUN NePIIUT MENATOHIHY B OpraHi3Mi B Oyab-sKY
nopy A00u, NpOTE BHOUI 1A PeakKilisi MPOABIAETHCS PAHIIIE 1 ICKPABIIIC BUPAKEHA.

JInHaMIKy [IUPKAAHOrO PUTMY PIBHSA MJIFOKO3U B KPOBOOOITY B KPOJIIB KOHTPOJBHOL

Ta MIUTOCHIAHOI TPYT MPOTIrOM €KCIIEPUMEHTY HABEJCHO B Ta0MIAx 3.6 Ta 3.7.

Tabauysa 3.6
JluHamika 1000BOro puTMY piBHS IIFIOKO3U B CHPOBATIII KPOBI B KPOJIiB

32 YMOBH IPHPOJHOI 3MIHH JHSI Ta HO4l, (MMOJIB/JI, B =5), (X £ 55)

Tepmin [Topa nobu
CIIOCTEPEKECHH S PaHOK JIeHb BEYIp HIY
Buxignuii cran 475+0,15 | 584+0,33 | 562+025 | 4,14+ 0,50%*

Yepes 1 micans [ICP | 438+ 0,61 | 541+0,16 | 540+0,25 | 3,68+ 0,37*%*

Yepes 2 micai [ICP | 446+0,34 | 549+0,18 | 541+£0,28 | 405+ 0,21%*%*

Yepes 3 micami [ICP | 502+£0,20 | 5,67+0,16 | 559+0,13 | 4,28+ 0,20%%*

Yepes 4 micam [ICP | 499+ 0,11 571+0,10 | 547+£0,11 | 4,40+ 0,42%

Yepes 5 micamis [ICP | 5,15+ 0,20 570+ 0,11 | 5,67+0,07 | 4,38+0,30%**

[TpuMiTKHU:

* — CTAaTMCTHYHO 3HAYYINa BiAMIHHICTH MPH CHIBCTaBJICHHI MOKA3HMKIB

ylieHb Ta BHoul, (p < 0,05);

#% _ CTaTMCTUYHO 3HAYYINA BiAMIHHICTH MIPH CHIBCTABJICHHI MOKA3HMKIB

ylieHb Ta BHoul, (p < 0,001).
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BusHaueHo, 1110 32 YMOBU OPUPOAHOI 3MIHM JHS Ta HOUl MOJIOJUM CTaTE€BO3PLIMM
KpOJISIM BJIACTUBUN AOOOBUH PUTM IJIIKEMIi 3 MAKCUMYMOM BJIEHb Ta MIHIMyMOM BHOUI,
[0 CHIBMaAae 3 JAHWUMU JOCHIDKEHb LMPKAJHOTO PUTMY PIBHSA TJFOKO3M B KPOBI
y 300pOBUX JIIOACH penpomykTuBHOro BiKy [191, 225]. JIoGoBuii pUTM KOHIIGHTpAITIi
[JIFOKO3W B KPOBOOOITY B KPOJIIB KOHTPOJIbHOI TPYIHU 30€piraBca HE3MIHHUM MPOTATOM
EKCIIEPUMEHTY, HE3BaKal0ud Ha 3MIHM CIIIBBIIHOIICHHS MDK TPHUBAJIICTIO CBITJIa Ta

TEMPSBH MPOTATOM JT00M, TIOB’ sI3aH1 31 3MIHOIO CE30HY (3MMa, BECHA, JITO).

Tabauysa 3.7
JuHamika 1000B0Oro puTMYy KOHLEHTpAUIl IJII0K031 B CHPOBAaTIi KPOBi B KPOJIiB

i3 rinonineasizMoM, (MMOJIB/JT), (X £ 5-)

: [Topa nobu
TepMiH ciocTepexeHH '
JICHb HiY
Buxigauii ctan
5,54+ 0,20 3,92+ 0,31%%*
(n=14)
Yepes 1 micsamp 1O
P H 4,69+ 025" 4,03+ 0,16
(n=10)
Yepes 2 mics O
P wH 436+ 0,18" 4,96+ 0,19%"
(n=11)
Yepes 3 mics O
P wH 576 + 0,60 518+ 020"
(n=17)
Yepes 4 mics O
P wH 564+ 028 575+0,16"
(n=06)
Yepes 5 micanis LO
P we L 5.56 + 0.45 6.50 + 024"
(n=06)
[TpuMiTKHU:

* — CTaTHCTMYHO 3HAYYIIA BIAMIHHICTH MOPIBHAHO 3 MOKA3HHUKOM Y/EHb,
(p <0,05);

* — CTaTUCTUYHO 3HAYYINA BiAMIHHICTH MOPIBHSAHO 3 MOKA3HUKOM Y/IEHb,
(p <0,001);

# — CTaTUCTUYHO 3HAuyllla BIAMIHHICTH MOPIBHSAHO 3 BIAMOBIIHUM

*

MOKAa3HUKOM Y BUXITHOMY cTaHi, (p < 0,05);
## — CTATUCTUYHO 3HAUyIla BIAMIHHICTH TOPIBHSIHO 3 BIANOBIIHUM
MOKAa3HUKOM Y BUX1THOMY cTaHi, (p < 0,001).
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I3 Ttabmumi 3.7 BuaHO, MmO dYepe3 oauH wMicans [0, He3Baxkaroum Ha
3HUKCHHS aMILIITYAu JOOOBUX KOJMBAHb KOHIIEHTPAIlli TJIFOKO3 B CUPOBATII KPOBI
3 1,62 no 0,66 MM0OJb/JI, TOOOBUH PUTM JaHOrO MOKA3HHWKA y KPOJIB 30epirascs,
HMOBIPHO, 3@ PaxXyHOK 3pOCTaHHS PIBHS IHCYJIHY B KpOBOOOITY BHOYI B IIEH
TEPMIH CIOCTEPEKEHHA. BHAaCHIOK M1101000BOi CBITJIOBOI €KCHO3UIIT MPOTATOM
JIBOX MICSIIB BH3HAYEHO IHBEPCIIO IMPKAAHOTO PUTMY KOHIEHTpaIlli TIIOKO3H
B CHPOBATIl KPOBI y TBApPWH, OCKUJIbKA HIYHWHA MOKA3HUK MEPEBUINMB JCHHY
BenuuuHy. B pesynasTari minogo0oBOi CBITJIIOBOI €KCHO3WIIli MPOTATOM TPbOX-
AT MICSIIB 3aPEECTPOBAHO HIBEIIOBAHHS JOOOBUX 3MIH PIBHS TJIOKO3M B
CHUPOBATIII KPOBI B KPOJIIB Ha MIiJICTaBl BIACYTHOCTI BIAMIHHOCTEH MK ICHHHUMH Ta
HIYHUMH MOKa3HUKAMU, IO B1AOYBAJIOCh Ha TJ1 HIBEIOBAHHS IUPKAJIHOTO PUTMY
KOHIIEHTpAIIll 1HCYJIHY B KpOoBOOOIry (auB. Tadmd. 3.5).

Oco0nmBy yBary mpuBEpTarOTh AaHl, AKi BKa3ylOTh Ha T€, IO MiJABUIICHHSA
KOHIIEHTpAIlli TJIIOKO3W B CHPOBATLI KPOBI B KPOJIB 13 MMOMIHEANTI3MOM SICKPaBO
MPOABJAETHCS caMe€ BHOU1, 10 MOKE OyTH BUKOPHUCTAHO SIK J1arHOCTUYHUH TECT
ISl PaHHBOTO BHUSBJICHHS MOPYIIEHb META0O0JI3My BYTJIEBOIB, acOliioBaHUX 13
CUHJIPOMOM 1HCYJIIHOPE3UCTEHTHOCTI.

AHam3yl0ul pe3yabTaTH MAOCHIIKEHb MAaHOTO MIAPO3AlAY poOOTH, CiiA
3a3HAaYMTH, IO HE3BAXKAIOUM Ha Te, IO Maike BCl BEJIMYMHU KOHIIEHTpaIlii
TJIIOKO3W B CHPOBATIII KPOBI B KPOJIB 13 TIMOMIHEATI3MOM HE BHUXOMIATH 3a MEXI
($1310J0TTYHOTO KOPUAOPY JJsA JaHOTO MMOKa3HWKa (3a BUKJIOYCHHSAM HIYHOI
BEJMYMHU 4Ye€pe3 I ATh MICALIB MiCAA MOYaTKy MOJCIOBAHHS TIMOMIHEANI3MY) 1
Py OJIHOKPATHOMY BU3HAUEHHI MOBUHHI TPAKTYBATUCA SIK HOPMa, TIJIbKU 3aBJISIKH
XPOHOO10JIOTTYHUM JTOCHIAXKEHHAM CTA€ MOXKJIMBUM BUSBUTHU TaKi MOPYIICHHA SK
HIBEJIIOBAHHS a00 1HBEPCisA JOOOBOTrO PUTMY TJIFOKO3H B KPOBOOOITY — CTaH, SIKWM
nepenye Oifbll FAMOOKUM 3MiHAM METa0O0J13My BYTJIEBOIB, IO JIEkKAaTh B OCHOBI

MaHidectamii 11J] 2.
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PesyapTatn gaHoro (¢parmMeHty poOOTH CHOIBNAAalOTh 3 ICHYOUUMU
VABJEHHSAMM TMPO Y4acTh IMPKAAHOI CHUCTEMH B peryidalii (yHKI1OHYBaHHS
IHCYTIHOMPOAYKYIOUOr'0 amapaTy oOCTpiBLIB JlaHrepranca Tmopsaa 3 TakaM
BU3HAYEHUM (PAKTOPOM MEPIOAUYHOI AKTUBHOCTI MAaHKPEATUUHHUX [-KIITHUH, SK
cnoxuBanHsa ixi [191, 225]. LliakomM HMOBIpHO, 1[0 BIJIMB MOPYUICHHA
MPUPOJHOTO MKy CBITJO/TeMpsiBa Ha M000BHH pUTM O10CHHTE3y Ta CEeKpelii
IHCYJIIHY B KpOJIB MOXe OYTH peaji30oBaHUN IIJIXOM 3HUIKCHHS PIBHS
MEJIATOHIHY B opradi3mi [23, 28] — ropMOHY, SIKOMY NpPUTAMaHHUN CyNpPECUBHUM
edhekT moao (PyHKIIOHATBRHOI aKTHMBHOCTI IaHKpPEaTHYHUX [-KIITHH, Ta/abo
HIJIXOM MOPYILIEHHS eKcnpecii roquHHuKoBuX reHiB (clock genes) [76, 113, 114,
160, 185].

OTpumaHi [aHi TEBHOK MIPOK  Y3TOMXKYIOThCS 3 TMOBIJIOMJEHHSM,
B AKOMY BCTAaHOBJICHO, IO CIOXWBAHHS iK1 HE € €IUHUM BU3HAYaJIbHUM
(¢akTOpoM pIBHS 1HCYJIIHY B KPOBOOOITY 3a YMOBH YTPUMAaHHA IIYpIB SK Ha
30aaHCOBaHIM, TaK 1 Ha BUCOKOXKUPOBIHA Ta/ab0 BUCOKOQPYKTO3HIN J1€TI, ajie 3a
YMOBHU PI3HUX CBITJ0BUX PpexumiB [143]. OnHocnpsMOBaHUMHU € pe3yJbTaTH
CIOCTEPEXKEHb, OTPUMAHI Ha KpOJAX, Ta JaHl, SIKUMHU [MOKa3aHO, 0 YTPUMAaHHA
IypiB B yMOBax IMTY4YHO cTBOpeHoro 1[O a6o B mpupogHuX yMOBax MiBHIYHOTO
3axony Pocii (B mepiom Tak 3BaHUX "OLIMX HOYEH") BHUKIMKAE PO3BUTOK
TINEePIHCYAIHEMIT, TINEPTIIKEMIi Ta TIIOKO3YpPii, a TAKOXK HU3KU IHIDUX CKJIAJOBHX
MC [21].

Otxe, pe3ylbTaTd AaHOTO (parMeHTy AOCHIAKEHHS BKa3ylOTh Ha TeE, IO
HEIOCTATHICTh MEJATOHIHY B OpPraHi3Ml BUKJUKAaEe 3MIHM (YHKI[IOHAJbHOI
AKTUBHOCTI MAHKPEAaTMUYHUX [-KJIITHUH Ta TJIOKO3HOr0 roMeocTta3y. BusieHe
HIBEJIIOBAHH S JOOOBOTO PUTMY THCYJIIHY Ta IJFOKO3U B KPOBOOOITY MOXKE CBITUYUTH
Mpo TPUBAAY HANpPYry B-KJIITHH 1 B CHOJYUYEHHI 3 BUPA3HOKO TINEPIHCYJIHEMIEID
(uepe3 aBa micani [[O), KMOBIPHO, J€KUTh B OCHOBI 3HUXKEHHS ()YHKI[1OHATbHOI
AKTUBHOCTI Ta MPOTPECYOUOi 3arudesii MaHKPEaTHIHUX B-KIITHH (4epe3 TPU-I ATh

micauiB 1{O), nocunenns [P sk cknagoBoi MC y KpoJiB 13 TiMomniHeanizMom [26,

32].
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3.3. JluHaMiKa CTPYKTypHUX 3MiH WIJUUIYHKOBOI 3aJi03M B  KpOJIB

13 TITOIMIHEAI 3MOM

3 orjsay Ha BCTAHOBJIEHI PI3HOCOPSIMOBAHI JOOOBI 3MiHM KOHIIEHTpAIlli
IHCYJIIHY B CHPOBATIl KPOBI B KPOJIB y JHHAMILl PO3BUTKY TiMOMNiHEAl3My, OYJIO
JIOIAaTKOBO TPOBEJACHO TICTOJIOTIYHI JTOCIIKEHHSA MIANUTYHKOBOI 3aJ1034 B KPOJIB,
AKUX YTpUMyBaJM B YyMmMoBax TpuBaioro 11O, pesynbratu SKUX J03BOJUJIU
OJTHO3HAUHO OXapaKTEPU3yBaTH BU3HAYEHY AUHAMIKY (PYHKI1OHAJIbHOI aKTUBHOCTI
IHCYJTIHOMPOJAYKYIOUOr0 anapary 3a JJaHuX YMOB (JIUB. TM1Apo3aia 3.2).

[Ipn BHBUEHHI TpenapariB, BUTOTOBJCHUX 13 MIANLIYHKOBUX 3aJI03 TBApUH
KOHTPOJIbHOI Ta miagochiaHoi (B pizHi Tepminu BBy [[O) rpym, yBary Oylio
MNPUIIJICHO BUBUEHHIO MIKPOCTPYKTYPH iX EHAOKPUHHOI YaCTUHU — OCTPIBLSIM
Jlanrepranca.

Ha pucynky 3.3. HaBeaeHO (pparMeHT 3pi3y MIAIJIYHKOBOI 3aJ103U MOJIOJOrO

CTaTEBO3PLIOr0 KPOJIA.

Puc. 3.3. ®parMeHT momepeyHoro 3pizy MNIAIMIYHKOBOI 3aJ03d 1HTAKTHOTO
MOJIOZOrO CTAaTE€BO3PLIOro KPoJis BIKOM I ATh MicsAliB. dapOyBaHHs
reMaToKCHiH-¢o3uHOM. 30. x 200:

1 — B-kniTUHY;

2 — O-KJIITHHH.
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BcranoBneHo, 1o B IHTAKTHUX TBApUH MAaOTh MICIE OCTPIBIl PI3HUX
pO3MIpiB — BiA APIOHUX 10 BEJAMKHX, XO0Ua MPEBATIOIOTh CEPEHI 3a PO3MIPOM.
OcrpiBui Jlanrepranca BUIIAAAOTh K KJIITUHHE YTBOPEHHS, BIJOKPEMIJICHE Bij
€K30KPUHHOI YaCTUHU MIANLUTYHKOBOI 3aJl031 TOHKHUM  CIHOJTYYHOTKAHUHHUM
npomapkoM. B oCTpiBIISIX KIITHHHU JeKaTh IIbHO. Po3TaimoBaHi mo meHTpy KIITHHH
KpPYMHIII, MalOTh OKpyriy (opmy, momipHo 3adapOoBaHi sjipa Ta CBITIY, 3j€rKa
3epHUCTY nuTomnasmy — B-xkmituHu (1). Ha nmepudepii ocTpiBLiB KIITHHA IPIOHIIIII,
[UTOIMJIA3MATUYHOI PEYOBUHHU MEHINE — O-KMTUHU (2). OCTpiBLI JEMOHCTPYIOTh
MOMIPHUKA cTaH (YHKIIOHAIbHOI AKTHMBHOCTI, XO4Ya MOACKYAW CIOCTEPIraroThCs
KJITUHMU 13 CIYCTOIIEHOK UTOMIa3MOK0 Ta KAPIOMIKHOTUYHUMH SIIPAMHU.

Yepes oaun-nBa micdil 1{O B CTpyKTypl OCTPIBLIB CIOCTEPITalOThCSA 3HAUHI
3MIHU: KUIbKICTh [B-KJIITUH BUPA3HO 3MEHIIYETHCSA, MDK iX TSKAMA BUHHUKAIOTh
JUJISTHKY MYXKOi CIOJYYHOI TKaHWHU, MPO30PICTh AKOI CBIAYMTH mpo ii HAOpsk (1),

10 BIAOYBAETHCA 32 paXyHOK BUXOAY BOAM 13 KPOBOHOCHOTO pycna (puc. 3.4 ta 3.5).

Puc. 3.4. ®dparmMeHT momepedyHOro 3pi3dy MIANIIYHKOBOI 3aJ03d MOJOA0T0
CTAaTEBO3PUIOrO0  KpOJs 4epe3 OAMH  MICAlb  LiJ0A000BOro
OCBITJICHHS. ®apOyBaHHS reMaToKCUJIIH-€03uHOM. 30. x 200:

1 — HaOpsK cnoly4HOi TKAHWHU B CEPEANHI OCTpiBIIs JlaHTepranca;
2 — mna3Ma Ta (OpMEH1 €IIEMEHTH KPOBlI B €KCTPaBaCKYJAPHOMY

MPOCTOPI.



63

Pozimvpenns kanuyiApiB Ha niepudepii Ta BCEpeAMHI OCTPIBLIB, Mja3Ma Ta
(dOpMeH1 €IEMEHTH KPOBI B €KCTPABACKYJISPHOMY MPOCTOP1 (2) YITKO BU3HAYAETHCA

Ha PUCYHKY 3.4.

Puc. 3.5. ®dparmMeHT momepedyHOro 3pi3dy MIANIIYHKOBOI 3aJ03d MOJOA0T0
CTaTeBO3PIIOro KpoJs Yepe3 ABa MICAIl I1JI0A000BOTO OCBITJICHHS.
dapOyBaHHA TeMaTOKCHUIIH-€03uHOM. 30. X 200:

1 — HaOpsK cnoMy4HOi TKAHWHU B CEPEANHI OCTpiBIIA JlaHTepraHca.

[To Mipi 30UIbIICHHA TEPMIHY CBITJIOBOI E€KCHO3MWIl BKa3aHi 3MiHU
noranomoroThesas. Ha pucynky 3.6-A Buano, mo 3a ymoBu 1O TpuBamicrio m’saTh
MICSIIIB OCTPIBI[l II¢ OlJbIE BTPAYalOTh CBOI INUIBHICTh, OCKIJbKHA KiJbKICTh
B-KJITHUH PI3KO 3MEHIIYETHCS, KJIITHHU 4YacTO MalTh 3pYHHOBAHY KIITUHHY
MeMOpaHy; siiapa 0ararboxX KJITHH YIIIJbHEHI, TINEPXPOMHI, HENPAaBUIbHOI (POPMH,
nuTOMnaa3Ma abo cmycrolieHa, ado Mae KajlaMyTHY KOHCHCTEHIIIO, IO BKa3ye Ha
apulle riaponiyHoi auctpodii (puc. 3.6-b). [lopsan 13 UM KIITHUHH, SKI 30€periiv
CBOIO CTPYKTYPY, 30UIbINEHI B pO3Mipax SIK 3a PaxXyHOK 3pOCTaHHS JiaMeTpa a1apa,
TaKk 1 TUJIOMI IMTOMJA3MH, IO CBIAYMTh NPO iX (YHKIIOHATbHE HAMPYKCHHA.

Kaninspu ocTpiBIiB pO3IIKUPEH], B HUX CHOCTEPIratOTHCS POPMEH1 €JIEMEHTH KPOBI.
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Puc. 3.6. ®parMeHT monepevyHoro 3pi3y MiNLIYHKOBOI 3aJ1031 CTaTE€BO3P1IOro
KpoJisi Ticas mepeOyBaHHS B YMOBax IiJ0A000BOTO OCBITIACHHS
OpOTSAroM T ATH MicsAliB. DapOyBaHHS TeMaTOKCHUIIH-C€O3UHOM.
A —306.x200; b —306. x 320:

A — BHpa3Hl MOpPOLECH amonTo3y Ta KJIITUHHOI Auctpodii
(1 — nuctpoiuHO 3MIHEH1 KJIITHHU);

b — 3MeHIleHHA WMUIBHOCTI PO3TallyBaHHS Ta KIJIbKOCTI [B-KJITHH,
HaOpSIK CHOONYYHOTKAaHUHHMX Tmpomapkie (1 — (QyHKIIOHAIBHO

30yMKEH1 B-KIITUHM ).






