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Bioomo, wo nipyeam € npomiscHum npoOyKmoM, W0 ROGA3YE 2NIKONI3 ma YUKI MPUKAPOOHOGUX KUCTIOM 3
nooansuium ymeopeunsa ATD, kpim mozo moodice 6ymu GUKOPUCIAHULL HA WLTAXY YMEOPEHHS HE3AMIHHUX AMIHOKUCTIOM
ma oslcupnux Kucaom. Menamouin - 20pMoH, WUPOKO BIOOMULL AK AHMUOKCUOAHM ma yumonpomexmop. Meramonin -
20pMOH, WUPOKO BIOOMULL AK AHMUOKCUOAHM MA YUMONPOMeKmop. Ak came 3MiHIOEMbCA KOHYenmpayia nipyeamy 3a
YyMo8 diabemy ma y8edeHHs MeNamoHiny 00Ci HeOOCMAMHbO 8UHEHI.

Cmamego3spinux 6e3nopoouux oinux wypie po3dinuiu Ha epynu: 1) kowmpons, 2) konmponv+meramonin 10 me/xe
macu mina, 3) anoxkcanoiabemuuti wypi (A10KCaHy MOHOZIOpam iHmMpanepemonedatvbHo 3 po3paxyuky 170 me/ke macu
mina), 4) anoxcanoiabemuyni wypi, AKi OMPUMYEAIU Melamonin ananozivno. Lllypie sabusaru wusixom Ooekanimayii
nio Jaeekum egipnum Hapkozom Ha 12 000y 6i0 nouamxy exchepumenmy 32i0HO 3 6CMAHOBIEHUMU HOPMAMU
NOBOOJICEHHS 3 EKCNepUMEHMANbHUMU meapunamu. JJocniodcenns piGHs nipyeamy 6 niasmi Kpoei npoeoounu 3a
CManoapmuo memoouxoi. Cmamucmuyny 00poOKy pe3yibmamis O0CHIONCEHHS NPOGOOUNU 3 GUKOPUCMAHHAM I-
xkpumepiio Cmoviodenma.

Pigenv enioxozu ma nipyeamy 6 naasmi kpogi Odiabemuynux meaput spocmanu na 97% ma 172% 6ionogiono
NOPIGHAHO 3 NOKASHUKAMU IHMAKMHUX WYPI6. YeeOeHHs MeNamOonity GUKIUKANO 3HUMCEHHS PIGHS 2TI0KO3U HaAmwe Ha
38% ma nopmanizayiio nipysamy nOpiHAHO 3 iHMAKMHUMU meéapuHamuy. Mooicnueo, Menamonin NO3UMUEHO HAUBAE
Ha pezynayiro excmpecii cewié nipysamoeziopoceHasu. YeeOeHHs MeNamoHiHy 3a yMO08 (i3ionociuHoi Hopmu
NO3HAYUNOCA 3POCNAHHAM éMIicmy nipysamy 6 naasmi Ha 23% y NOPIGHAHHI 3 NOKASHUKAMU THMAKMHUX meapuH. Taxi
pesyibmamu, UMOGIPHO, C8i04aAmMb NPO NEPEKIIOUEHHS eHePLeMUYHUX PeaKyill Ha KOPUCMb aepOOHUX NPOYECIs.

B x00i 0ocnioscenna namu 6yno ecmanogieno, wo y wypie 3 aiokcanosum diabemom 8i00Y8AEMbCA 3POCMANHS
Pi6Hs 2I0KO3U Ma 8MICIY RIPpYy6amy 6 Kposi. 3a yM08 y8e0eHHs: MENaHOHIHY 00CHIOMNHCYBAHT NOKAZHUKU ZHUIICYBANUCS,
UMOGIpHO uepe3 NOKPAWeHHs HAOXOOJCEHHs 2NI0KO3U 6Cepeduny KIIMuHU ma NepeHanpasienus nipyeamy 6 OIK
aepobHux npoyecie, AKi € OinbuL USIOHUMU OJISl eHEeP2EMUUHO20 3a0e3NeYeH s KITMUHU.

Kmouoei cnosa: menamounin, anoxcanogutl diabem, wypi, nipysam.

Beryn. Bimomo, mo mipyBar € MpOMIXKXHUM
MPOAYKTOM, IO TMOBS3YE TIIKOMI3 Ta UK
TPUKAapOOHOBUX KHCIIOT 3 TOAAJBIINM YTBOPEHHS
AT®, kpiMm TOro Moxe OyTH BHKOPHCTaHMH Ha
NUISXY YTBOPEHHsI HE3aMiHHUX aMiHOKHCIOT Ta
KHUPHUX KHUCIOT. MeNaTroHiH - TOPMOH, IIMPOKO
BiJOMHUI SIK QHTHOKCHJAHT Ta LMTONPOTEKTOp. SK
came 3MIHIOETBCSI KOHIGHTpAIisl MipyBaTy 3a YMOB
niabeTy Ta yBEICHHS MEJATOHIHY J0CI HEOCTaTHBO
BuBueHi (Henrique Spaulonci Silveira, 2024).

Mera. 3’sacyBaTu BIUIMB MEJATOHIHY Ha piBEHb
mipyBaTy B IUIa3Mi KpOBI IIYpiB 3 aJOKCAHOBUM
niabeTom.

Marepiasum Ta MeronM. Jlig E€KCHEPUMEHTY
BimiOpanu 60 crareBO3piiMX OE3MOPOIHHMX IIypiB
camiiiB macoro 150 rpamiB. TBapuH po3minwmm Ha 4
rpymnu: 1) KOHTPOJIb (IHTaKTHWUIA), 2)
KOHTposb+MmenaToHiH 10 wMr/kr macu Tida, 3)
anokcanmiabernyHi 1Iypi (alokcaHy MOHOTiIpaT
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IHTpanepeToHeanbHO 3 po3paxyHKy 170 Mr/kr macu
Tina), 4) anokcaHaiabeTH4HI LIypi, SKi OTPUMYBAJIH
Mmenaronin ananoriuno (Kushnir O.Yu., 2017).
PiBeHp TJ1IOKO3M HaTIE BH3HAYaJ M 3a JIOTIOMOTOO
npwingy One Touch Ultra Easy (“Johnson &
Johnson”, CIHA). IllypiB 3a0uBanu UUITXOM
JeKamiTamii mij JIerkuM eQipHUM HapKo3oM Ha 12
no0y BiJ TIOYAaTKy eKCIIEPUMEHTY 3TiHO 3
BCTAHOBJICHUMH  HOpPMam#  TIOBOJDKEHHS 3
eKCIepUMEHTAIHUMU  TBapHUHaMH. JloCiipKeHHS
piBHS mipyBaTy B IUIa3Mi KpOBiI IPOBOJMIM 3a
cranmaptHoro Metoaukoro (Chih-Kuang Chuang,
2006).  Crartuctuuny  oOpoOKy  pe3yibTaTiB
JOCII/DKEHHSI TPOBOAWIM 3 BHUKOPHUCTaHHSIM t-
kputepito CThIO/IEHTA.

PesyabTaTH. B excrepument Oynm BimiOpaHi
I1ypi, piBeHb TIIFOKO3HW HATINE SKUX MiAHSIBCS ITiCIsS
YBEIECHHS ajJOKCaHy MOHOTiIpaTy 1 CTaHOBHB Ha
97% BuIIE HIX TMTOKA3HUK IHTAKTHUX TBapuH. PiBeHb
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mipyBaTy B IUia3Mi KpoBi Tex 3poctaB Ha 172%
MTOPIBHAHO 3 MIOKa3HUKAMH IHTAKTHUX IIYPiB.
Bimomo, 110 iHCYJIH € TOJOBHUM CTHMYJISITOPOM
3aCBOEHHS KJIITHHAMU TJIIOKO3H.
His  iHCymiHy TIOYMHAETBCA, KOJMH  IHCYJIH
3B’S3Y€THCS 3 HUM CIIOPITHEHWM pEIenTOpoM Ha
kinituHHIE noBepxHi (IR). Peuentop incyniny e
reTepOIUMEPHUM TpaHCMeMOpaHHUM 0.232 O1I0KOM,
SIKUM  BOJIOJIE BHYTPIIIHBOIO THPO3MHKIHA3ZHOIO
aKTUBHICTIO. 3B's3yBaHHs iHCyniHYy 3 IR iHmykye
KOH(OpMaIiiiHi 3MiHU penenTopa, Mo MPU3BOIUTH
bi (o) aytodochopuroBaHHI Ta aKTHBAIi
PELENTOPHUX TUPO3UHKIHA3, 110, y CBOIO YEpry,
PEKpPYTYE 1 CTHUMYIJIOE CyOCTpaTH pelenTopiB
incyminy (IRS), B Tomy uumcai IRS1 (Mohamed
Lotfya et al., 2024). Tlorim IRS1 3B’s3yeTbCs 3
PEryISITOpHOIO  cyOoaunumIeto  (ochoinozuTua-3-
kinasu (P13-K) uepe3 momen romostorii Src 2 (SH2),

mo mnpu3Boauth g0 akrtmBamii  PI3-K. PI3-K
dochopmroe  memOpanHi  Qocdomimign  Ta
docharununinozuron  4,5-6ichochar (PIP2) y
TTOJIO’KEHHI 3 Kommneke aKTHUBYE 3-

tdochoinosuTuazanexkni nporeinkinasu-1 (PDK-1),
0 TIPHU3BOANTE J0 akTuBamii AKt/mporeinkinaza B
(PKB) i arunoBux mpoteinkinaz C A i { (aPKC MQ),
KOXKHA 3 SIKMX € CEpHH/TPEOHiH KiHazamMu. HagmipHa
excrpecis PKC( y m’s13ax in vivo (Tangvarasittichai
S., 2015) mocwmoe sk 0a3ampbHUN, Tak i
CTUMYJIbOBAaHUH 1HCYJIHOM TPAHCIOPT TJIFOKO3U.
Hocmimxenns Liu et al. (Huang, X. et al., 2018)
npurryckae, mo PKC{ Moxe cnpusaTy TpaHCIOKaIlii
GLUT4 no mma3MaTtu4yHOi MEMOpaHU NUISXOM
peMOJICITIOBaHHSI i IMEMOPaHHOT aKTHHOBOT CITKH.

[Insaxu, SKAMWA paHHS TIepelavya CUTHAIIB
incyniny (o AKT) moB’si3ana 3 TpaikoM BE3HKYI
GLUT4, 6ynu HeBnoBUMUMH, A0KH JlieHxapa i oro
KOJIETH HE BUSBHJIM Ba TICHO ITOB’sI3aHMUX OJIKa, [0
aktuBye Rab-GTPase (GAP). TBC1D4 (takox
Bimomuit sk AS160) i TBC1D1 (Sadi, G. et al.
2015). TBC1D1 i TBCID4 cnpusitots Tigposmizy
rayHo3uH-5'Tpudocdary (GTP) bi (o)
rayHosuuangpochary (GDP) na 6imkax Rab i tum
CaMHUM CTPUMYIOTh TpaHciokarito GLUT4.

Tabnuuys 1.

Bmicm zntoko3u ma nipyeamy 6 kpoei diabemuunux uiypie, (n=6, x+£5x)

Table 1.

Glucose and pyruvate content in the blood of diabetic rats, (n=6, x+Sx)

IMoxa3zuuku
Indexes
I'pynu Groups

BwmicTt mipyBaTy, MKMOJIB/J1
Pyruvate content, mcmol/L

BwMicT riaroko3u HaTIe, MMOJIb/JI
Fasting glucose, mmol/L

Diabetes+melatonin

InTakTHi Iypi 53+2,23 5,6+0,51
Intact rats
KonTpoas+ MenaToHin 65+3,118 4,4+0,422
Control+melatonin
Jia6eTuuni mypi 14445,432 11+0,882
Diabetic rats
HiaGeTuuni mypi+meaaTonin 60+3,67° 6,8+0,4220

Tlpumimka: 1. a, 6 - 3minu docmosipui (p<0,05). 2. a - wodo kowmponio (inmaxmui wypu); 6 - WoOo WYpie, X6OPUX

Ha yykposuti diabem.

Note: 1. a, b - changes are reliable (p<0,05). 2. a - regarding control (intact rats); b - regarding rats with diabetes

mellitus.

VYBeleHHsI MeNaToOHIHY BUKJIIMKAO 3HUKEHHS
piBHS rmroko3u Hatmie Ha 38% Ta HopMai3aliro
mipyBaTy TMOPIBHSAHO 3 TMOKAa3HWKaMH 1HTaKTHUX
mypiB. MenaTtoHiH  KOHTPOJIOE  BUPOOHHIITBO
GLUT4  Ta/abo  mpouec  QochopuiroBaHHs
pelenTopa iHCyIiHy Ta HOro BHYTPIIIHBOKIITHHHUX
cyOCTpariB, aKTHBYIOUM IHCYJIIHOBUU CUTHAIBHUI
HUIsX Yepe3 MeMOpaHHI pelenTopH, mos’s3ai 3 G-
oimkom (Seema Rai et al, 2024, Hui Zhu, 2023).
MOXIIMBO MENATOHIH TO3UTHBHO BIUIMBAaE Ha
PeryJAIiI0 eKCHpecii TeHiB MipyBaTAeTiaporeHa3n
(Siddhi J. et al., 2022). YBeneHnus MenaToHiHy 3a
YMOB (hizionoriunoi HOPMU MO3HAYUIOCS
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3pOCTaHHSM BMICTY MipyBary B Iuiasmi Ha 23% y
MOPIBHAHHI 3 MOKa3HWKAaMH 1HTaKTHUX TBapuH. Taki
pe3yiabTaTH  CBigYaThb  NPO  TEPEKIIOYECHHS
EHepreTHYHUX peakiliii Ha KOPUCTh aepoOHUX
mporieciB  (Kazuki Watanabe, 2023). MenatoHin

3aXUIIa€  MITOXOHIPII  TUIAXOM  IOTJIMHAHHS
aktuBHHX QopMm kucHio (ADK), migrpumye
OITHUMAaJIbHUN MOTEHIIAII MITOXOHPiaIbHOT

MeMOpanu Ta 30epirae ¢ynkuii mitoxonapiit (Dun-
Xian Tan et al., 2016).

BucnoBok. B Xxozmi mocrmimkeHHS HaMH OYJo
BCTaHOBJICHO, IO y IIYPiB 3 aJJOKCAHOBUM A1a0eTOM
BiZOyBa€THCS 3pOCTaHHS PiBHS TUIIOKO3U Ta BMICTY
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MmpyBaTy B KpOBi. 3a yMOB YBEICHHSI MEIaHOHIHY
JTOCTIDKyBaHI TIOKa3HUKU 3HIKYBAJUCS, HMOBIpHO
yepe3  MOKpAIICHHS  HAIXOJKEHHS  TIIIOKO3HU
BCEPEIMHY KIIITHHH Ta MEPCHAIPABIICHHS MipyBaTy
B OiK aepoOHMX TIPOIIECIB, SKi € OiIBII BHUTITHUMH
JUTSL €HEPTETHIHOTO 3a0€3MeYeHHS KIIITHHH.

Kongnikm inmepecie: nio uwac GUKOHAHHA
00CNi0JHCEHb MA HANUCAHHA CMAMMmi demopu He
BUKOPUCMOBYBANU — KOMepyiuHi abo  @inaucosi
cnignpayi, wo Mmo2nu Ou SUKIUKAMU KOHQIIKM
iHmepecis.
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THE ROLE OF PYRUVATE IN ENERGY TURNOVER OF RATS WITH ALLOXAN
DIABETES UNDER THE CONDITIONS OF MELATONIN INJECTIONS
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It is known that pyruvate is an intermediate product that links glycolysis and the tricarboxylic acid cycle with the
subsequent formation of ATP, and can also be used in the formation of essential amino acids and fatty acids. Melatonin
is a hormone widely known as an antioxidant and cytoprotector. Melatonin is a hormone widely known as an
antioxidant and cytoprotector. The way that pyruvate concentration changes under conditions of diabetes and

melatonin administration is still poorly understood.

Sexually mature purebred white rats were divided into groups: 1) control, 2) control + melatonin 5 mg/kg body
weight, 3) alloxandiabetic rats (alloxan monohydrate intraperitoneally at the rate of 170 mg/kg body weight), 4)
alloxandiabetic rats receiving melatonin similarly Rats were killed by decapitation under light ether anesthesia on the
19th day from the beginning of the experiment in accordance with established norms for the treatment of experimental
animals. The level of pyruvate in the blood plasma was measured according to the standard method. Statistical
processing of the research results was carried out using the Student's t-test.

The level of glucose and pyruvate in the blood plasma of diabetiv rats increased on 97% and 172% respectively
compared to the intact rats. Administration of melatonin caused a 38% decrease in fasting glucose and a normalization
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of pyruvate compared to intact rats. It is possible that melatonin has a positive effect on the regulation of pyruvate
dehydrogenase gene expression. The introduction of melatonin under the conditions of the physiological norm was
affected by an increase in the content of pyruvate in the plasma by 23% in comparison with the indicators of intact
animals. Such results indicate the switching of energy reactions in favor of aerobic processes.

It was found that in rats with alloxan diabetes, there was an increase in the level of glucose and pyruvate in the
blood. Under the conditions of melanin administration, the studied indicators decreased, probably due to the
improvement of glucose entry into the cell and the redirection of pyruvate towards aerobic processes, which are more
beneficial for the energy supply of the cell.

Key words: melatonin, alloxan diabetes, rats, pyruvate.
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